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MicroLok® II Wayside Control System - General 
Information and Configuration Guide 
 
ASTS USA’s MicroLok II multi-purpose wayside 
controller has become the rail industry’s dominant 
package for performing vital and non-vital 
management of signaling systems.  As of January, 
2012 over 2800 units were operating on five U.S. 
and Canadian Class I railroads, eight U.S. mass 
transit systems, rail lines in three European 
countries, six different rail lines in Australia, 
several major mass transit lines in China and 14 
rail lines spanning India to Malaysia.  Since the 
first MicroLok II equipment was first installed in 
1996, the system has provided fault-free service 
for tens of millions of operating hours 
(cumulative). 
Installations now range from simple end-of-siding 
to double-track universal crossovers, and include 
advanced applications such as Driverless 
Automatic Train Control (ATC) and 
Communications-Based Train Control (CBTC).  In 
addition, the system has been given expanded 
duties (from its original deployment as an 
interlocking controller) for applications such as 
dark territory and highway crossing control.  
MicroLok II can also be configured as a full, stand-
alone non-vital controller, providing “code line” 
serial communications with a central office and 
numerous local I/O channels for equipment such 
as Local Control Panels and ground detectors. 
 
General Information 
Introduction 
The MicroLok II system is a versatile, microprocessor-
based logic controller designed specifically for railroad 
and rail mass transit applications.  Its basic function is 
to monitor various inputs (via discrete channels and 
remote communications links) and process these 
inputs according to instructions contained in a 
standard ASTS USA-designed Executive software 
program, and a user-customized Application software 
program.  Based on these computations, the system 
will deliver discrete-channel and/or coded outputs to 
operate local equipment and subsystems under its 
control, and/or deliver remote communication 
messages to other electronic controllers or computer 
systems within a network.  In vital applications such 

 
as railroad interlocking and highway crossing control, 
MicroLok II is designed to downgrade system 
operation to a safe state in the event its processing 
software detects a failure.  This is done using a 
combination of “Diversity & Self-Checking” and 
“Inherent Fail-Safety” techniques. 
To further enhance system reliability and availability, 
vital MicroLok II systems can be configured in 
redundant (on-line and standby) pairs.  Several 
configurations are available (e.g. “Hot Standby”, 
“Seamless Redundant”) to ensure the least disruptive 
hand-off from the failed system to the back-up system.  
Failover can be handling using an external relays or 
via an LAN-style communications link. 
In addition to vital applications, MicroLok II units can 
be configured as entirely non-vital systems.  In a 
typical railroad application, the CPU manages code 
line communications with a CTC office using one of 
several commonly used protocols such as Genisys®, 
ARES, ATCS and MCS-1.  The same unit can house 
several non-vital I/O boards to handle LCP and other 
operations. 
 
Inputs and Output Management 
MicroLok II is electrically and electronically compatible 
with a wide range of electro-mechanical, discrete-logic 
solid-state devices and other processor and computer-
based systems.  Parallel-channel inputs can be taken 
from electrical contacts of devices such as  
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General Information (cont’d) 
Inputs and Output Management (cont’d) 
relays and switch machine circuit controllers.  Parallel-
channel outputs can be delivered to energizing 
devices such as relay coils and power conditioning 
modules for switch machine motors, signal lamps, etc.  
Options are provided for different output power levels 
(e.g. 12V or 24V) and uni-polar or bi-polar channel 
configurations as required by the application.  Several 
different types of coded outputs are available for 
generating dc track circuit block signals and cab signal 
speed code rates on several different cab carrier 
frequencies. 

 
In vital control applications, output power is switched 
through the contacts of a Vital Cut-Off Relay (VCOR).  
The coil of this relay is controlled by a internal power 
supply output from the MicroLok II electronics.  In turn, 
this output is controlled by the vital CPU logic.  In 
event the CPU detects an external or internal failure, 
the CPU terminates the power supply output, thus 
removing power from the VCOR coil.  Vital equipment 
such as switch machines and signals revert to a safe 
state.  Note:  MicroLok II signal driving circuits can be 
configured so that the signal head displays a red 
aspect following a system shutdown, even though vital 
output power routed through the VCOR has been 
disconnected. 
Reliability of vital, parallel-channel I/O channels is 
achieved in several ways.  First, each channel is 
continuously checked by the CPU logic at the 
MicroLok II end for its operating integrity.  This is done 
in a repeating background fashion that is transparent 
to normal communications with external equipment.  If 
any individual channel fails one of these tests, the 
channel is logged as failed and the CPU declares a 
failure condition.  I/O channel reliability is further  

enhanced with the use of “Isolation Modules” in the 
lines between the MicroLok II system.  These modules 
help shield the MicroLok II electronics from voltage 
transients by providing the electronic equivalent of 
“double-break” circuit protection. 
MicroLok II systems can also be outfitted with non-vital 
I/O channels for a variety of support functions.  
Examples include receiving manual switch inputs from 
an interlocking Local Control Panel (LCP), operating 
LCP indicator lamps, as well as monitoring equipment 
house ground detector and commercial power status. 
 
Remote Communications 
MicroLok II CPU circuitry is equipped with several 
ports for high-rate message exchange with external 
systems such as other MicroLok II units (vital or non-
vital), digital Audio Frequency (AF) track circuits and 
other ASTS USA processor-based equipment, data 
transmission system field interface units and media 
converters (e.g. fiber-optic modems), and local or 
distant computer systems, including those in a Central 
Office.  Several EIA “RS”-series data ports on the 
CPU PCB are available for this purpose.  Multiple 
MicroLok II serial links can be networked in a 
traditional Master-Slave structure, or to take 
advantage of TCP/IP connectivity.  TCPI/IP provides a 
means for multiple MicroLok II units to communicate 
more efficiently, such as in transit applications or 
multi-unit standard interlocking applications. 
A separate MicroLok II “Hub” offers an efficient way of 
interfacing MicroLok II to existing networks and 
supporting the implementation of wayside IP 
connectivity for transmission of vital and non-vital data 
through a broadband backbone network.  In addition to 
exchange of routine railway control information, IP 
connectivity permits remote observation and 
modification of MicroLok II software, including 
downloading of event and error logs for diagnostic 
purposes. 
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Application and Executive Software 
All MicroLok II vital and non-vital systems share a 
common Application software platform that contains 
an extensive set of tools for composing, testing, and 
loading software, as well as performing diagnostics 
and maintenance.  As a result, users of various 
MicroLok II-based systems need only become familiar 
with a single software platform for all field applications.  
For the system’s application software, the “MicroLok II 
Development System” offers a variety of means to 
design the vital or non-vital logic, including the familiar 
Boolean format which provides an easy method of 
simulating relay logic circuits.  Within the Development 
System, the “MicroLok II Tools” program gives 
maintenance personnel and application engineers a 
broad spectrum of software-related capabilities such 
as uploading of executive and application software, 
configuration of system during commissioning, and 
viewing system status and historical data from system, 
user and error logs.  The familiar Windows® format is 
employed to make procedures as user-friendly as 
possible. 
All MicroLok II systems are programmed at ASTS 
USA with standard Executive software that performs 
vital and non-vital input processing, decision-making 
and generates outputs based on instructions 
contained in the Application software.  From time to 
time, ASTS USA will issue version updates to the 
Executive software, typically to accommodate a new 
feature or function.  Users are informed through a 
carefully conducted revision notification process.  Both 
Executive and Application software are uploaded to 
the vital CPU electronics via an on-unit, PC-
compatible serial port.  Replacement of EPROM chips 
is not required. 

 
 

Diagnostics and Repair 
MicroLok II systems are designed for ease of 
troubleshooting and maintenance on several levels.  
Cardfile PCB front panels contain both alphanumeric 
and discrete LED displays that can indicate a system 
failure or fault with an individual I/O or power-delivery 
line.  On the CPU board front panel, selected logs and 
configuration settings are observed by operating 
several toggle switches and observing the resulting 
data on the alphanumeric displays. 
For more in-depth diagnostics, a PC can be connected 
to the MicroLok II CPU to observe a wide variety of 
data such as performance of individual I/O channels 
and serial communications ports, routine (normal) 
event logs and error logs.  Field servicing of MicroLok 
II units simply consists of replacing faulty plug-in 
PCBs, reloading Application software (if required) and 
resetting the system.  To verify that individual PCBs 
are faulty, ASTS USA offers shop test equipment that 
performs exhaustive, chip-for-chip tests of PCB 
circuits.  Boards in need of repair or replacement are 
returned to ASTS USA Batesburg, SC Service Center 
for service. 
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Configuration/Application Guide 
Central Processing Unit (CPU) 

• Common to all MicroLok II-based systems (vital and 
non-vital); 

• Manages other PCBs in system cardfile; 

• Performs system decision-making functions and 
continuous internal/external diagnostics; 

• Commands system to safe state in event of failure; 

• Carries Application, Executive S/W 

• Provides four high speed data ports for remote comms; 

• Provides single high speed data port for software 
uploading and log downloading; 

• Front-panel switches and displays permit selective 
diagnostics, configuration setting; 

• PCB ordering information:  See RSE-1D2 

 

N-V
I/O

V
I/O

CPU

MICROLOK® II
CARDFILE

PWR
SP

REMOTE
COMM.

ON-SITE
PROG.,
DIAG.

-   CENTRAL OFFICE
-   REMOTE DIAG.
-   OTHER WAYSIDE
    CONTROLLERS
-   ETC.  

Vital Outputs:  General 

• Typically used to operate switch machines, switch locks, 
searchlight signal mechanisms, misc. relay-controlled 
devices; 

• Standard Vital Output PCB:  16 channels, 12V or 24V; 

• Mixed Vital I/O PCB:  8 output channels, 8 input 
channels, 12V, 24V or 50V 

• Isolated 8-Output PCB:  8 uni-polar or 4 bi-polar vital 
outputs, 12V or 24V 

• PCB front panel LEDs monitor individual output 
channels 

• PCB ordering information:  See RSE-1D2.2 

PARALLEL
CHANNELS

VITAL
OUTCPU MICROLOK® II

CARDFILE

TO:
-   RELAY COILS
-   S-STATE DRIVERS
-   ETC.

 

Vital Outputs:  Conditional Power Assurance 

• Power for all outputs routed through vital relay (VCOR) 
contacts. 

• CPU cuts off outputs’ power upon diagnostics failure 
(controlled equipment reverts to safe state) 

• Application information:  See RSE-1D10 

• PN-150B relay used for normal contact loads (see RSE-
4E1) 

• PN-150HD relay used for heavy contact loads (see RSE-
4E2) 
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Configuration/Application Guide (cont’d) 
Vital Outputs:  External Isolation and Bi-Polar Configuration 

• Output Isolation Modules provide equivalent of “double-
break” protection for devices/circuits in separate house. 

• Also permits installation of bi-polar output circuit. 

• 12V up to 50V output versions. 

• Useful in MicroLok II “Hot Standby” systems 

• Output Isolation Modules ordering information:  See 
RSE-1D6. 

BATTERY

VITAL
OUTCPU MICROLOK® II

CARDFILE

ISOLATED OUTPUTS TO:
-   RELAY COILS
-   S-STATE DRIVERS
-   ETC.

OUTPUT
ISO.

MOD.

 
Vital Outputs:  Switch Machine Interface 

• Solid-state SML Modules permit direct drive of electric mach. 

• 24V and 110V (input) models 

• Eliminates need for electro-mechanical relays. 

• Permits simultaneous control of two switch machines 

• Compatible with 2-, 3- or 5-wire controlled machines 

• Application information:  See RSE-1D12 

• Ordering information:  See RSE-3A1, -3A2, -3A3 
 

LOCK

CPU
VITAL
OUT-
PUT

MICROLOK® II
CARDFILE

CONTROL OF
2 HIGH

VOLTAGE
MACHINES

SSR SML-110

NW
RW

SSR

NW
RW

 

Vital Inputs:  General 

• Typically used to monitor relay contact inputs (e.g. track 
occupancy); 

• Vital Input PCB:  16 channels, 12V, 24V or 50V; 

• Mixed Vital I/O PCB:  8 input channels, 12V, 24V or 50V 

• PCB front panel LEDs monitor individual input channels; 

• PCB ordering information:  See RSE-1D2.2 

 

PARALLEL
CHANNELS

VITAL
INP.CPU MICROLOK® II

CARDFILE

FROM:
-   RELAYS
-   SWITCH CC
-   ETC.

 

Vital Inputs:  External Isolation 

• Electrically isolates external inputs’ battery source 

• Configurable for 2 uni-polar inputs or 1 bi-polar input 

• Built-in surge and short circuit protection 

• Module ordering information:  See RSE-1D7 
VITAL
INP.CPU MICROLOK® II

CARDFILE

INPUTS FROM:
-   RELAYS
-   SWITCH CC
-   ETC.

INPUT
ISO.

MOD.

ISOLATED
PARALLEL

INPUTS
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Configuration/Application Guide (cont’d) 
Vital Inputs and Outputs:  DC-Coded Track Circuit 
Applications 

• Isolated I/O PCB:  4 inputs, 2 outputs (all circuit-
protective) 

• Non-Isolated I/O PCBs:  4+4 (12V), 4+4 (12/22V) 
options 

• PCB ordering information:  See RSE-1D2.5 
 

VITAL
NON-
ISO.
OUT

TO VITAL
OUTPUTS*

VITAL
ISO.
OUT

CPU MICROLOK® II
CARDFILE

DC
TRK.
CKT.*EXTERNAL OR

INTERNAL TO
HOUSE/CASE

 
Non-Vital Inputs and Outputs 

• Suitable for variety of non-vital applications (e.g. power 
off, ground detection, LCP interface) 

• Isolated (circuit-protective) or non-isolated options 

• Input+output PCB options:  16-in/8-out, 32-in/32-out 
channels 

• Input-only PCB option:  16 or 32 isolated (circuit-
protective) channels 

• Output-only PCB option:  32 isolated (circuit-protective) 
channels 

• PCB ordering information:  See RSE-1D2.3 
 

NON-
VITAL

I/O

VITAL
I/O

(SIG.
SW.

ETC.)

CPU
MICROLOK® II

CARDFILE

LCP

POWER OFF
GND. DETECT, ETC.

 
Wayside Signal Operation:  LED 

• “LED 12” PCB drives up to 12 ASTS USA LED signals; 

• Signal unit power supplied by Constant Current 
Regulator; no slide-wire resistor needed; 

• Built-in LED-fail detection capability (i.e. “Lamp Out”) 

• MicroLok II can drive non-ASTS USA LED signals with 
appropriate interfaces; 

• Application information:  See RSE-1A12 

• LED 12 PCB ordering information:  See RSE-1D2.4 

• LED signal ordering information:  See RSE-7A1, -7A2 
 
 

LED
12

CPU MICROLOK® II
CARDFILE

DRIVER
PROT.
PCBS

VCOR

CCR

BATT.

LED SIG.LED SIG.

 
Wayside Signal Operation:  General DC Incandescent 

• Vital DC Lamp Driver PCB:  Up to 16 lamps, 300W (max.); 

• Direct drive of color-light, position-light and searchlight 
signal lamps; 

• Capable of driving, 16, 18, 24, 25W lamps; 

• PCB front panel LEDs monitor individual channels; 

• PCB ordering information:  See RSE-1D2.4 
 

INCAND.
SIGNALS

LAMP
DRV

CPU

INCAND.
SIGNALS

MICROLOK® II
CARDFILE
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Configuration/Application Guide (cont’d) 
Wayside Signal Operation:  DC Coded Track Circuit 
Applications 

• PCBs for colorlight and searchlight signals 

• 18W or 25W lamps 

• 1 or 2 signal heads 

• 2 spare isolated inputs also available 

• PCB ordering information:  See RSE-1D2.4 

DC
TRK.
CKT.

INCAND.
SIGNALS

LAMP
DRV

CPU

INCAND.
SIGNALS

ISOLATED VITAL INPUTS

MICROLOK® II
CARDFILE

 
Wayside Signal Operation:  AC Incandescent 

• AC Lamp Driver Module interfaces MicroLok II vital 
output channel to AC signal head; 

• Module capability:  Up to 4 AC lamp circuits; 

• Augmented with “Filament Checker” to confirm lamp 
filament integrity; 

• “Redundancy PCB” permits parallel lamp control from 
separate MicroLok II systems; 

• Module ordering information:  See RSE-1D5 

 

VITAL
INP.

VITAL
OUT.

CPU

MICROLOK® II
CARDFILE

AC LAMP
DRIVERS

AC SIG.AC SIG.

FILAMENT
CHECKER

 
DC-Coded Track Circuits:  MicroTrax® 

• Permits exceptionally long track circuits 

• Train detection plus through-the-rails communications of 
track codes 

• Inherent broken-rail/faulty insulated joint detection 

• MicroTrax Coded Track Circuit PCB options for non-cab, 
cab-compatible applications 

• Application information:  See RSE-1A8 

• PCB ordering information:  See RSE-1D2.5 
 

TRACK
I/OCPU

MICROLOK® II
CARDFILE

TRACK PANELS

 
DC-Coded Track Circuits:  E-CodeTM 

• Fully compatible with all versions of ElectroCode track 
circuits 

• Integrates MicroTrax features with ElectroCode 
applications 

• Allows control of both ElectroCode and MicroTrax T.C.s 
from one MicroLok II system 

• PCB ordering information:  See RSE-1D2.5 E-CODE
PCB

CPUMICROLOK® II
INTERMEDIATE

CARDFILE
WITH E-CODETM

ELECTROCODE
TRACK CIRCUIT

MICROLOK® II:  MICROTRAX®
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TRACK
PANEL
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CODED
TRACK
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TRACK
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DC Coded Track Circuits:  Track Interface 

• Track interface panels isolate rail transient voltages from 
MicroLok II electronics 

• Provides high immunity to unwanted signals 

• Also provides compatible operation with existing cab. 

• Cab and non-cab models available 

• Applications:  See RSE-1A8 

• Panel ordering information:  See RSE-1D3 

CPU CODED
TRACK

PCB

MICROLOK® II
CARDFILE

CODED TRK
PANEL

MICROTRAX®

TRACK CIRCUIT

CODED
TRACK

PCB

CODED TRK
PANEL

MICROTRAX®

TRACK CIRCUIT

 
DC Coded Track Circuits:  Shunt Speed Optimization 

• Reduces shunt detection time down to 100 milliseconds 

• Valuable in detection zones requiring release of switch 
lock 

• Wired with MicroTrax Track Interface Panels 

• Module ordering information:  See RSE-1D4 
 
 
 

VITAL
INP.

CPU CODED
TRACK

PCB

BATT.
CODED TRK

PANEL

MICROTRAX®

TRACK CIRCUIT

CODED
TRACK

PCB

CODED TRK
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TRACK CIRCUIT

QUICK
SHUNT
MOD.MICROLOK® II
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Digital AF Track Circuits:  Communication and Train 
Detection 

• Serial communications to digital AF track cardfiles to 
deliver profile-based cab commands 

• Key feature of ASTS USA driverless and driver-operated 
ATC systems 

• Integral with Interlocking MicroLok II cardfiles, or in 
separate “Track” MicroLok II cardfiles 

• Separate train detection line via relay contact input to 
Vital Input PCB channel (typical) 
 

RS-485 SERIAL LINKS

 MISC.
I/O

 SER.
 LINK
 RLY.

CPU

MICROLOK® II
“TRACK” CARDFILE

AF T.C. AF T.C. AF T.C.

TRACK. OCCUP.
(PARALLEL INPUT)

TO “INTERLOCKING”
MICROLOK® II.

RS-485 SERIAL LINK
WITH “INTERLOCK-
ING” MICROLOK® II.

 
Interlocking Track Circuits:  OS 

• Built-in MicroLok II capability for interlocking train 
detection 

• Injects and monitors 400 Hz signal (ideal for interlocking 
rails) 

• PCB ordering information:  See RSE-1D2.5 
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Configuration/Application Guide (cont’d) 

Cab Signal Code Generation 

• Built-in MicroLok II capability for cab signal carrier and 
code generation 

• Standard 60 and 100 Hz carriers available 

• Standard 75, 120 and 180 CMP rates available 

• System can be designed with customized carriers and 
rates 

• PCB ordering information:  See RSE-1D2.7 
 

CAB
AMP.

CAB
CODE

CPU

MICROLOK® II
CARDFILE

CAB PANELS

 
Inter-System Communications:  IP Connectivity 

• Based on peer-to-peer protocols, enabling faster 
on-demand communications (rather than slower 
polling method) 

• Provides MicroLok II interface to existing 
networks; installation-customized links not 
required. 

• Permits multiple MicroLok II units to 
communicate more efficiently (e.g. complex 
transit applications or multi-unit interlockings) 

• Suitable for vital and non-vital communications 

• Also enables IP-based access to MicroLok II logs 

• Ordering information for TCP/IP modules:  See 
RSE-1D13 

NETWORK
INTERFACE

ADAPTER (NIA)

CPU MICROLOK® II
CARDFILE

NETWORK

NETWORK
INTERFACE

ADAPTER (NIA)

OFFICE
SYSTEMS

NETWORK
HUB

CPU MICROLOK® II
CARDFILES
(UP TO 8)

OPTION:  INTERFACE TO
NIA TO CONNECT TO
EXISTING NETWORK

 

IP Connectivity:  Serial-Ethernet Translation 

• Converter Module translates MicroLok II Peer messages 
(from CPU serial ports) to/from Ethernet standard 

• Permits routing of MicroLok II Peer messages using 
TCP and UDP network protocols 

• Suitable for MicroLok II peer-based central office 
communications 

• Compatible with HMAC-to-peer protocol messages 

• Converter ordering information:  See RSE-1D9 

 

PROG. CPU MICROLOK® II
CARDFILESERIAL-TO-

ETHERNET
CONVERTER

ETHERNET
NETWORK
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Configuration/Application Guide (cont’d) 

Inter-System Communications:  Standard Serial Link Ports 

• Four CPU PCB serial ports for MicroLok II external 
communications 

• CPU Ports 1 and 2 (Master):  RS-485, asynchronous, up 
to 19,200 BPS 

• CPU Ports 3 and 4 (Slave):  RS-423/423, synchronous 
or asynchronous, up to 19,200 BPS 

• Serial Link Relay PCB:  Provides RS-485 serial link 
between “Interlocking” and “Track” MicroLok II systems 
(ATC applications) 

• PCB ordering information:  See RSE-1D2.1 

 

CPU MICROLOK® II
CARDFILE

SERIAL
MODEMS

-   CENTRAL OFFICE
-   REMOTE DIAG.
-   OTHER WAYSIDE
    CONTROLLERS
-   ETC.

RS-485 LINKS (2)
RS-232/423 LINKS (2)

 
Standard Serial Link:  Communications-Protective Devices 

• Serial Isolator Unit:  Protects RS-232/RS-423 link 
between MicroLok II CPU and code system from voltage 
transients. 

• ATCS-Compatible Serial Isolator:  Provides transient 
signal protection on Motorola MCP Radio-based non-
vital serial links with MicroLok II 

• Serial Communications Adapter Panel:  Protects serial 
communications between MicroLok II and other systems 
in separate wayside houses. 

• Application and ordering information:  See RSE-1D8 

 

CPU
MICROLOK® II

CARDFILE
(GENISYS®

CONFIG.)

SERIAL
LINK ISO.

RS-232/423 LINKS

SERIAL
LINE CARRIER
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OFFICE

 

MicroLok II Executive Software 

• Installed in all MicroLok II-based systems (vital and non-
vital) 

• Performs vital and non-vital logic actions based on 
Application software instructions 

• Performs continuous safety-critical diagnostics (internal 
and external) 

• Safely downgrades system in case of diagnostic failure 

• Performs recording and playback of routine logs and 
user-specified events 

• Version updates (from ASTS USA) accommodate new 
technologies (e.g. IP communications) 

• Version updates uploaded via CPU-connected PC 
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Configuration/Application Guide (cont’d) 

MicroLok II Application Software:  General 

• Customizes the MicroLok II system to user’s exact, 
location-specific requirements 

• Functional equivalent of 4095 relays with 50 
contacts/relay 

• Functional equivalent of 400 adjustable timers 

• Incorporates variety of Windows®-based design and 
checking tools (“Development System”) 

N-V
I/O

V
I/O

CPUMICROLOK® II
CARDFILE

PWR
SP

REMOTE
COMM.
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MicroLok II Application Software:  
Development System 

• Text Editor:  Creates MicroLok II 
application logic source file using any 
DOS or Windows-based text editor 
application (Boolean logic-based) 

• Logic Compiler:  Checks application logic 
source file for errors and generates final 
application file 

• Ladder Logic Graphic User Interface 
(GUI) Tool:  Enables application logic to 
be developed using Ladder Logic 
approach 

• Reverse Compiler:  Assures application 
source file was translated correctly by the 
application-logic compiler 

• Comparison Tool:  Compares running 
program with original program to verify 
intended application is in use 

• Logic Checker Application:  Allows 
viewing and printing of source programs 
in alternatives to the Boolean logic (e.g. 
ladder logic, simple relay, AAR/AREMA 
relay style) 

• Maintenance Tools Program:  Provides 
variety of tools to view and troubleshoot 
MicroLok II system operations 

 

 
 
 
 
 
 
 
 
 
 

TEXT
EDITOR

MICROLOK II
SYSTEM AND
APPLICATION

DESIGN

APPLICATION
FILE

SOURCE

LOGIC
COMPILER APPLICATION

FILE

MICROLOK II
MAINTENANCE

TOOLS
PROGRAM

DEBUG
SYMBOL

FILE

LISTING

MICROLOK II
FLASH EPROM

 



RSE-1A1, p. 12  
 

 

Ansaldo STS USA 
RSE-1A1 
Rev. 2-13 

MicroLok® II Wayside Control System 
– General Information and 

Configuration Guide 
Configuration/Application Guide (cont’d) 

MicroLok II Executive and Application Software:  Genisys® II 
CSIB PCB 

• Variant of MicroLok II vital software for non-vital code 
system applications 

• Loaded into same CPU PCB hardware as MicroLok II 
vital systems 

 

N-V
I/O

CPUMICROLOK® II
CARDFILE
(GENISYS®

CONFIG.)
PWR
SP

REMOTE
COMM.

S/W
LOAD AND

TEST

EX S/W.

AP S/W.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MicroLok®, MicroTrax® and Genisys® are registered trademarks of Ansaldo STS USA, Inc. 



For additonal information, contact 
Your ASTS USA Account Executive. 
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MicroLok® II Sleep Mode Application 
(Dark Territory Track Integrity) 
 

ASTS USA has been working in partnership with 
Railroad customers to provide a method to verify 
the integrity of railroad track in dark territory.  As a 
result of the R&D efforts, ASTS USA has 
developed a cost effective, technically innovative 
approach to provide track integrity information to 
trains approaching dark territory blocks equipped 
with MicroLok II units in a “Sleep Mode” 
configuration. 
 
General Description 
The MicroLok II Sleep Mode configuration enables 
these units to be best used for track integrity (i.e. 
broken rail detection) in remote, dark territory 
applications where minimum power consumption is 
essential.  This type of MicroLok II unit incorporates a 
special Sleep Board that switches off power to the 
unit’s Power Supply Board during periods of inactivity.  
An external “wake-up” signal triggers the Sleep Board 
to turn on the Power Supply and activate the MicroLok 
II system for track circuit output.  Initial installations of 
the Sleep Mode configuration have used a data radio 
system, but the system can be adapted to other 
means of external triggering.  Refer to RSE-1D2.6 for 
additional information on the Sleep Mode PCB. 
A typical set of MicroLok II Sleep Mode equipment 
consists of: 

• MicroLok II cardfile with terminal strip for radio and 
track circuit interfaces.  PCBs include: 
- CPU PCB (with Sleep Mode-related software) 
- Power Supply PCB 
- Track Circuit Interface PCB (MicroTrax® Type) 
- Mixed Vital I/O PCB (8 inputs/8 outputs) 
- Sleep Mode Board 

• Track Circuit Interface Panels (for Track Interface 
PCB communications) 

• Radio equipment at the MicroLok II wayside 
locations and on locomotives 

 
MicroLok units at each location normally operate in the 
power-down or “Sleep” mode, drawing very little 
battery power.  The MicroLok II units can be 
awakened by a radio-transmitted wake-up signal, or in 
response to a coded track circuit message.  Circuitry 
on the Sleep Mode board, linked to the Track Interface 
board, responds to the track circuit message.  The 
approach side of a track circuit awakens via radio and 
the exit end in response to track signals received from 
the approach end.  When the approach end 
establishes track circuit communication with the exit 
end, the radio transmission to the locomotive confirms 
rail integrity.  If rail integrity cannot be established (e.g. 
broken rail, shunted track or from auxiliary input 
status), the system transmits a not-clear status back 
to the train.  The system is designed for bi-directional 
train traffic.  Wake-up from the Sleep Mode can also 
be initiated manually on the board for maintenance 
purposes. 
 
Sleep Mode Board Description 
The MicroLok II Sleep Mode board monitors signals 
from the cardfile Track Interface PCB and external 
wake-up signal source (i.e. radio) in order to send a 
power-up command to the system’s Power-Supply 
PCB.  It also delivers a system wake-up indication so 
that track status (clear/not-clear) can be reported back 
to the approaching train.  This PCB is equipped with 
six front panel LEDs that indicate Sleep Mode in 
progress, East or West track circuit wake-up, East or 
West radio wake-up and on-unit test in progress.  Two 
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Typical Radio-Based Application 
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Sleep Mode PCB 

 
 
Typical Specifications (Radio-Based System) 
Power Input: 9.8 to 16.2 Vdc (12 Vdc nom.) 
Start-Up Power: 11.5 Vdc (min.) 
E and W Radio 9.8 to 16.2 Vdc (12 Vdc nom.) 
Wake-Up: 
Sys.-to-Radio Load volt. output range:  60V Max. 
Outputs: Load current output range:  3A max. 

@70oC and 6A Max. @25oC 
Auxiliary Inputs: Min. input for “On” state:  9.5 Vdc 
 Max. sustained:  34 Vdc 
 Input to ensure “Off” state:  <7 Vdc 
Radio System Two required:  East wake-up, West 
Contacts: wake-up, Isolated dry type, 0.1A 

capacity 

General Description (cont’d) 
momentary pushbuttons enable testing of the 
individual east and west track wake-up circuit 
operations.  Note:  ASTS USA can tailor the design 
and operation of the Sleep Mode board for a different 
(e.g. non-radio) method of triggering as required by 
the customer. 
 
Advantages 

• Provides broken rail, shunt etc. detection in dark 
territory for improved safety 

• Adaptable to radio or other remote triggering 
systems 

• Powers off during inactive periods for minimized 
power use 

• Permits use of solar-powered wayside locations 
• Uses only one special-purpose (Sleep Mode) PCB; 

others are standard MicroLok II. 
 
Ordering and Information 

• Contact your ASTS USA Account Executive for 
detailed ordering and technical information on the 
MicroLok II Sleep Mode/Track Integrity application. 

• Refer to RSE-1D2.6 for additional information on 
the Sleep Mode PCB. 

 
 

MicroLok® and MicroTrax® are a registered trademarks of Ansaldo STS USA, Inc. 



For additional information, contact your 
ASTS USA Account Executive. 

www.ansaldo-sts.com 
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MicroLok® II Operation of LED Signals 
 
With simple hardware and software modifications, 
MicroLok II-based systems can now drive the LED 
colorlight signals.  This makes MicroLok II product 
family readily adaptable to the growing demand 
for these long-life, low-maintenance signals.  For 
this application, an “LED 12” board has been 
added to the roster of MicroLok II PCBs to enable 
direct driving of LED signals, without the need of 
complex and costly interfacing equipment.  Light-
out and other fault detection monitors are built 
into the PCB/signal unit circuitry, and composing 
or modifying the system’s application software to 
accommodate the new board is simple and 
straightforward. 
 
Description 
The LED 12 PCB is capable of driving up to 12 ASTS 
USA Color Light LED Signal units.  Unlike non-ASTS 
USA LED signal configurations, vital circuitry is 
contained in the LED 12 PCB itself (not the signal unit 
circuitry).  Full and highly accurate light-out detection 
is performed by both the PCB and the LED unit.  Each 
output of the LED12 board reads signal electrical 
values and compares them to predetermined ranges, 
in order to indicate the signal is in the correct state 
(on/off) and is producing the necessary light output.  
Each output includes a switch that applies/removes a 
negative source from the output, preventing the LED 
signal from lighting due to noise, as well as providing a 
means to perform off state signal integrity checking.  
The state of an output is displayed on the board’s front 
panel by a corresponding LED.  Light-out and other 
fault conditions are also indicated by front panel LEDs. 
The MicroLok II-based LED signal driver circuit also 
includes low cost Constant Current Regulator modules 
and Driver Protection boards.  The Module provides a 
constant 350mA regulated current output for driving 
the LED Signals (no direct battery power input 
required), while the Protection Board provides a high 
degree of surge protection for the LED 12 PCB from 
surges that may be induced on the signal’s field wiring 
connections. 
Note:  The LED 12 board is not designed to operate 
non-ASTS USA LED signals, however MicroLok II 
applications can be designed to drive these signals.  
Contact ASTS USA for details. 

 
 

Advantages 

• Enables LED signal operation from any MicroLok-II 
based system; 

• Only one new cardfile PCB, modest software 
adjustments required; 

• All vital circuitry secured in the MicroLok II unit 
(LED 12 PCB); 

• PCB output channel circuit design assures correct 
signal state, no errors from transient signals; 

• Constant Current Regulator provides precise signal 
operating power level; 

• Driver Protection Board guards against transients 
induced in field wiring. 

 
 
 
Additional Information 

For additional information on products used in ASTS 
USA’s MicroLok II/LED signal application, refer to 
these catalog sections: 

• RSE-1D2 to -1D2.10:  MicroLok II PCBs 

• RSE-7A1, RSE-7A2:  LED Color Light Signals and 
Auxiliary Equipment 
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Basic MicroLok II/LED Signal Application 
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MicroLok® is a registered trademark of Ansaldo STS USA, Inc. 
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MicroLok® II Half-Box (H.B.) Unit 
 
The MicroLok II “Half-Box” (H.B.) unit provides the 
full range of capabilities of standard MicroLok II 
units, but in a more compact enclosure that can fit 
into a standard wayside case.  As such, it helps fill 
the gap between complex MicroLok II applications 
requiring standard size (19-inch/48.25 cm) 
cardfiles in wayside houses, and special purpose 
applications using the small, case-mounted 
MicroLok Object Controllers.  The H.B. unit uses 
all but one of the standard MicroLok II boards, 
thus simplifying overall maintenance and stocking 
of spares for all MicroLok II system’s in a 
railroad’s inventory.  This unit is ideally suited for 
Positive Train Control (PTC) applications; refer to 
RSE-1G2 for additional information. 
 
General Description 
Cardfile 
The MicroLok II H.B. cardfile shares all of the basic 
design characteristics of standard MicroLok II 19-inch 
(48.25 cm) cardfiles, but is only 11 inches (28 cm) 
wide for maximum space savings inside an equipment 
case.  The stainless steel H.B. contains 10 slots and 
includes a PCB motherboard that is used to 
interconnect these MicroLok II PCB’s:  CPU, Power 
Supply, and up to six vital or non-vital I/O boards.  
Alternately, the unit can be equipped with an front-
attachable Local Control Panel (LCP).  When the LCP 
is installed, remaining boards include CPU, Power 
Supply and one slot for any single-width MicroLok II 
I/O PCB.  Keying strips are provided in the 
motherboard to prevent insertion of a board in the 
wrong slot.  The H.B. cardfile is designed to allow wall 
or shelf mounting. 
 
Power and Data Interfaces 
The H.B. cardfile is designed so all electrical 
interfacing with the unit is done from the front, with no 
need to remove the unit for set up or maintenance.  
This cardfile supports the use of existing external 
MicroLok II I/O cables through front-facing 
connections on the motherboard, which extends 
upward from the PCB bay.  Input battery (12 volt) 
interfaces with the cardfile through two pins of a 4-way 
removable Wago brand connector.  This connector is 
also used for wiring of an external Vital Cut Off Relay 
(VCOR).  The Input Battery from the Wago connector 
is routed through the power switch and fuse holder 
(with 10A fuse) to the Power Supply Board.  Surge  

 
protection across the battery is provided by a 5W, 
16V, Transzorb mounted on screw terminals.  The 
Transzorb assembly, with ring terminals, is field-
replaceable by the customer. 
MicroLok II external I/O cables are connected to six 
48-way cable connectors on the exposed section of 
the motherboard.  These are used to interface the 
various vital and non-vital I/O boards installed in the 
cardfile.  Only the 32/32 Non-Vital I/O board 
(N17061501) is not compatible with this unit since it 
utilizes a 96-way connector. 
The H.B. cardfile contains several front panel ports for 
any desired configuration of standard serial 
communications channels.  These include one 9-pin 
RS-232, one 9-pin RS-232 and two 9-pin RS-485 
ports.  In addition, as an option the H.B. cardfile can 
be equipped with a standoff-mounted Serial-To-
Ethernet Converter PCB to permit Internet-based 
communications with remote systems or terminals.  
This board is mounted on the upper rear of the 
motherboard and incorporates a RJ-45 jack for the 
Ethernet connection.  The jack is accessible on the top 
surface of the cardfile’s back cover. 
 
Applications and Software 
The MicroLok II H.B. cardfile can be used for most of 
the applications handled by other MicroLok II-based 
systems.  Examples include: 

• Control of LED or incandescent lamp wayside 
signals (colorlight or searchlight). 

• Switch machine control and indication. 

• Switch lock position monitoring 



RSE-1A14, p. 2  
 

 

Ansaldo STS USA 
RSE-1A14 
Rev. 4-11 

MicroLok® II Half-Box (H.B.) Unit 
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Applications and Software (cont’d) 

• Monitoring of mainline track circuits for track 
occupancy indications and track circuit problems 
such as faulty insulated joint or broken rail 
(MicroTrax® or E-Code). 

• Through-the-rails communications to adjacent 
wayside control systems (MicroTrax® or E-Code). 

• Monitoring of interlocking OS track circuits. 

• Cab signal carrier/code generation. 

• Line wire communications interface. 

• Local manual control of wayside signals and switch 
machines for maintenance and contingency 
operations. 

• Vital remote communications to other compatible 
interlocking control and coded track circuit 
systems. 

• Non-vital controller logic and code line 
communications to remote office. 

The MicroLok II H.B. system uses the same Executive 
and Application software standard for other MicroLok 
II-based systems, including all of the programming 
and diagnostic tools of the MicroLok II Development 
System.  Contact your ASTS USA Account Manager 
for additional information on this software. 

Advantages 

• Space-saving design ideal for case-mounted 
MicroLok II installations. 

• Fills the gap between the full-size MicroLok II 
cardfiles and the MicroLok Object Controller. 

• Wall or shelf-mounted. 

• Minimal number of field-configured PCB slots. 

• Uses all standard MicroLok II PCBs except 32-
Channel Non-Vital I/O. 

• Allows railroad to keep stock of standard PCBs for 
all of its MicroLok II installations. 

• Compatible with all 48-pin MicroLok II 
connector/cable assemblies. 

• Equipped with remote communication ports for vital 
or non-vital communications. 

• Ethernet communications option available. 

• Special Executive or Application software not 
needed. 
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Specifications 
Electrical 
Input Power: 9.8 to 16.2 Vdc (12 Vdc nom.) 
Starting Voltage: 11.2 Vdc (min.) 
Fuse: 10A (front panel mounted) 
Surge Protection: 5W, 16V Transzorb (5KP16A) 
Power/VCOR Wiring: 4 Wago brand terminals 
 

PCB Interfaces 
Total Field PCB Slots: 6 
PCB Cable Connectors: 48-pin (not compatible with 96-pin 

connectors) 
Applicable I/O PCBs: All except 32/32 Non-Vital I/O PCB 

N17061501 (see RSE-1D2.2 and 
RSE-1D2.3) 

Applicable Cables: All except those with 96-pin 
connectors (see RSE-1D2.20) 

 

Remote Communications 
Serial Ports: Two 9-pin “D” connectors:  RS-485 

(switch-selectable ports) 
 One 25-pin “D” connector:  RS-232 
 One 9-pin “D” connector:  RS-232 
Ethernet Port (Option): RJ-45 jack 
 

Mechanical 
PCB Design/Mounting: Standard Eurocard 
Unit Dimensions: 17.25”H  x  11.0”W  x 11”D (43.8 

cm H  x  27.9 cm W  x  27.9 cm D) 
 See RSE-1D1 for detailed drawing. 
Unit Mounting: Shelf or wall (via brackets) 
Unit Weight (Approx.): 7.5 lb. (3.4 kg) 
 
Environmental 
Operating Temperature: -40oC to +70oC (-40°F to +158°F) 
Humidity Limit: 95%, non-condensing 

Serial-Ethernet Converter PCB 

 
Ordering and Additional Information 

• Refer to tabulation below to order basic 
cardfile without PCBs and optional Serial-
To-Ethernet Converter PCB. 

• Refer to RSE-1D2 to order PCBs. 
• Refer to RSE-1D2.20 to order cables. 
• Note:  32/32 Non-Vital I/O PCB N17061501 

not compatible with the H.B. unit. 
• Contact ASTS USA to order shelf or wall 

mounting brackets. 
• Refer to RSE-1G2 for Positive Train 

Control (PTC) Wayside Interface Unit 
(WIU) applications. 

• For detailed information on the Half Box 
cardfile, request ASTS USA service 
manual SM-1D2.0008. 

• Contact your ASTS USA Account 
Executive for any additional H.B. design or 
application information required. 

 
MicroLok® is a registered trademark of Ansaldo 

STS USA, Inc. 

 
 MicroLok II H.B. Cardfile and SEC PCB

Order No.                    Description Notes
 N18003901 Cardfile (1) (2)
 N17006202 Serial-To-Ethernet Converter PCB --

Note (1):  Refer to RSE-1D2 to order PCBs and
                Cables.
Note (2): Not compatible with 32/32 Non-Vital I/O
               PCB N17061501  



For additional information, contact 
your ASTS USA Account Executive. 

www.ansaldo-sts.com 
 

RSE-1B1, p. 1 
 

Wayside Signaling 
Systems 

 Ansaldo STS USA 

RSE-1B1 
Rev. 2-13 

MicroLok® Object Controller (OC) General Information 
 
The MicroLok Object Controller (OC) represents a 
new concept in railway wayside control.  With this 
unit, diverse monitoring, control and remote 
communications functions are housed in low-cost, 
compact units that do not require multiple plug-in 
PCBs for specific applications.  Various models of 
the OC are available for a broad range of vital or 
non-vital tasks such as switch machine 
control/indication, intermediate signal vital logic 
and data recording.  If an OC unit fails, it can be 
quickly replaced as a single Line Replaceable Unit 
(LRU).  The unit’s compact design permits 
installation in a small wayside case or junction 
box (where other controllers would require a full-
size equipment house). 
Much of the hardware and software heritage of the 
proven MicroLok II system is incorporated in the 
OC such as vital I/O operating specifications, 
continuous internal/external diagnostics, fail-safe 
circuit design, etc.  The OC incorporates 
application, communications, event logging and 
diagnostic software derived from MicroLok II, thus 
signal designers and maintainers familiar with 
MicroLok II need not learn a new set of software 
formats and practices.  A Web-based 
“Maintenance Tools” package is incorporated for 
ease of maintenance.  In addition, the OC unit 
offers both TCP/IP and conventional serial link 
communication options. 
 
General Description 
The MicroLok OC is provided in four basic model 
series:  OC-1000 through OC-4000.  These units are 
equipped the following basic types of local I/O and 
remote communications channels (refer to RSE-1B2 
for detailed interface data): 

• Vital Inputs and Vital Outputs 

• Non-Vital Inputs and Non-Vital Outputs 

• Vital Proximity Sensors 

• LED Signal Drivers 

• Analog Inputs 

• TCP/IP (RJ-45) Communications Ports 

• EIA RS-232 (DB-9) Communications Ports 

 
 
These interfaces are built into a standard-size 
package; each OC series unit incorporates a different 
set of interfaces to meet application requirements.  
Operating specifications for each vital and non-vital I/O 
channel are the same as those on MicroLok II I/O 
PCBs.  Each OC series offers the user the flexibility to 
combine bi-polar and discrete inputs/outputs into a 
variety of configurations.  The OC 1000 series 
includes ASTS USA proximity sensor inputs which can 
be used for vital applications such as movable bridge 
detection.  Several OC series units provide up outputs 
to drive ASTS USA’s new LED signals (see also RSE-
7A1, -RSE-7A2).  One or two analog inputs on 
selected OC units enable monitoring of analog signals 
such as battery voltage. 
All OC models incorporate one or two TCP/IP ports for 
vital and non-vital MicroLok II-based peer protocol 
communications.  A separate TCP/IP port is provided 
on all units for maintenance communications, while 
selected units include a serial RS-232 DB9 port fully 
compatible with all MicroLok II serial protocols. 
 
Sample Applications 
Switch Machine Control and Indication 
MicroLok OC units include models that can drive 
switch machines and monitor switch machine (hand-
throw or powered) indications for correspondence; 
standard vital outputs and inputs are used for this 
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General Information 

Sample Applications (cont’d) 
purpose.  When used with ASTS USA SML series 
solid-state switch locks, the OC can be used to drive 
ASTS USA M-style switch machines without the need 
of traditional lock and overload relays (see also RSE-
3A1 and RSE-3A2).  No Vital Cut-Off Relay (VCOR) is 
required to vitally ensure the switch machine outputs.  
This is handled by an internal Conditional Power 
Supply (CPS) output. 

MICROLOK®

OBJECT
CONTROLLER

SWITCH MACHINE
CONTROL &
INDICATION

VITAL
OUTPUTS

(WITH CPS)

BATT.

VITAL
INPUTS

 
 

Dark Territory Switch Control and Indication 
The MicroLok OC helps create a cost-effective 
solution to the problem of switch machine position 
monitoring and control in railroad dark territory.  In this 
application, the OC is interfaced to the switch machine 
using vital output and input channels.  When a train 
approaches a trackside sign ahead of the switch, the 
crew enters a code in an on-board Dual Tone Multi 
Frequency (DTMF)-capable radio.  This radio then  
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transmits to an ASTS USA wayside DTMF Controller 
& Annunicator connected to the OC.  With this system, 
the train crew can place a normal or reverse switch 
request to the switch machine via the OC, without 
stopping the train and having the crew manually attend 
to the switch.  (For additional details on this dark 
territory application, contact your ASTS USA Account 
Executive). 
 
Intermediate Signal Vital Logic 
The OC can be configured to perform vital logic 
functions for intermediate signal locations, including 
monitoring of track occupancy relay inputs and 
operating signal lamps using a vital output to a signal 
lighting relay.  (Note:  The OC unit cannot be used to 
directly drive an incandescent signal.)  Serial ports on 
the OC permit remote communication of intermediate 
signal location status to a central office, as well as 
web-based access for software adjustments and 
maintenance.  Additional information on the OC 
application is available from your ASTS USA Account 
Executive. 
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LED Signal Operation 
OC-4000 series units are equipped to drive ASTS 
USA LED signals.  Each of these units provides up to 
six LED signal outputs and can be programmed to log 
and report a failed LED signal unit indication.  A 
Conditional Power Supply (CPS) output is provided for 
vital cut-off of LED power in the event of a system 
fault.  No VCOR relay is required, unless a failover-to-
red function is needed.  A Constant Current Regulator 
and Driver Protection board are used in the LED signal 
circuits; refer to RSE-7A1 and RSE-7A2 for additional 
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Sample Applications (cont’d) 
details.  Contact your ASTS USA Account executive 
for methods to operate non-ASTS USA LED signals 
from the OC. 
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TCP/IP Connectivity and Networks 
Each OC unit is equipped with one or two fully 
integrated TCP/IP ports for vital, non-vital and 
maintenance communications with a central office, 
other OCs, MicroLok II-based systems, stand-alone 
maintenance terminals, etc.  TCP/IP compatibility 
allows the unit to connect to a local IP network using a  
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peer-to-peer protocol.  The unit utilizes a fully 
integrated TCP/IP stack, allowing it to be compatible 
with commercial-off-the-shelf communication 
products.  The OC is fully compatible with all MicroLok 
II protocols and can be networked using ASTS USA’s 
MicroLok II Network Hub; refer to RSE-1D13 for 
additional information. 
 
Wayside Data Recording 
The OC can be used as an independent data 
recording unit for any application where ASTS USA 
MicroLok II, Genisys® or the peer-to-peer protocol are 
the protocol data streams to be monitored.  Since the 
same unit can be deployed for logic control as well as 
data recording, organizational support for a special 
data recording device is not required.  The OC can be 
easily programmed for the exact recording 
requirements of each individual site, and can handle 
large locations with high volumes of data.  TCP/IP 
compatibility allows for remote access of logged data 
using web-based user tools.  Therefore, multiple OC 
data recorders can be accessed from a central 
location.  For additional features and capabilities of 
this OC application, contact your ASTS USA Account 
Executive. 
 
Movable Bridge Monitoring Package (Using Proximity 
Sensor) 
OC 1000 series units include ASTS USA proximity 
sensor inputs which can be used for vital applications 
such as movable railroad bridge detection.  In this 
application the unit is used to detect the proper 
alignment of a moveable bridge and indicate when the 
bridge is properly positioned.  Using a proximity sensor 
mounted to the rails, the OC can detect if the rails and 
bridge are in the proper position and provide a vital 
indication of this event.  Other proximity sensor 
applications are possible with the OC.  Refer to RSE-
1B3 for ordering information. 
 
Misc. Non-Vital I/O 
The OC-4000 series units can process many non-vital 
I/O functions previously requiring a full MicroLok II 
unit.  Some applications include ground detector 
(ground condition) indication, commercial power-off 
indication, maintainer’s call light illumination and 
dragging equipment detector indication.  Your ASTS 
USA Account Executive can provide information on 
additional non-vital application possibilities. 
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MicroLok® Object Controller (OC) 
General Information 

Advantages 

• Performs many MicroLok II vital and non-vital 
functions, but in a compact LRU unit. 

• Low-cost unit installs in smaller wayside cases or 
junction boxes. 

• Specific models available with different I/O and 
serial channel options. 

• Ample I/O channels for switch machine 
control/indication, vital relay coil and contacts, etc. 

• Separate VCOR relay not required; vital outputs 
ensured by internal CPS; 

• TCP/IP or RS-232 serial communications options. 

• Designed for web-based software examination and 
debugging. 

• Offers new application possibilities such as Dark 
Territory switch machine control, data recording 
and railway bridge alignment checking. 

• Utilizes MicroLok II-based application software 
design and diagnostic processes (new software 
training/familiarization not required). 

Ordering and Additional Product Information 

• Refer to RSE-1B2 to order specific OC units and 
auxiliary tools/equipment. 

• Contact your ASTS USA Account Manager for 
general information on OC software tools. 

• Refer to RSE-1B3 to order proximity sensors. 
• Refer to MicroLok II-related catalog sections (see 

Table of Contents) for equipment used to support 
OC installations (e.g. SML Switch Locks, Isolation 
Modules). 

• Request ASTS USA Service Manual SM-9494 for 
detailed OC technical information. 

• Contact your ASTS USA Account Executive for any 
additional application or design information 
required, including potential applications not 
described in this catalog section. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MicroLok® is a registered trademark of Ansaldo STS USA, Inc. 
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MicroLok® Object Controller Units 
OC-1000, -2000, -3000, -4000 Series 
The MicroLok Object Controller (OC) unit performs 
many of the functions of larger vital and non-vital 
wayside systems, but without the need for space-
consuming rack cardfiles and variable 
arrangements of plug-in PCBs.  Instead, the user 
can select from a small number of completely self-
contained units, each tailored to suit a specific 
range of applications.  If a unit develops a fault, it 
is quickly replaced as a complete assembly.  
Mechanical installation only requires a screw 
driver, a simple I/O wiring connector and related 
connector tool.  The OC meets or exceeds rail 
industry environmental standards for vibration 
resistance and operation over extreme ranges of 
temperature and humidity. 
 
OC Unit Design 
The basic MicroLok OC is housed in a ruggedized, 
high-impact plastic housing designed for shelf for wall 
mounting in either the horizontal or vertical position.  
Its small dimensions permit installation into enclosures 
as small as the typical 16” x 16” x 8” (40.6 cm  x  40.6 
cm  x 20.3 cm) wayside junction box. 
Internal heat is dissipated through vent holes in the 
housing (no active ventilation required).  Electronic 
components are mounted on several stand-off 
mounted PCBs inside the housing.  Different PCBs 
are installed in the various OC series units according 
to the application and none are plug-in boards 
requiring field installation.  If a board is determined to 
be faulty, the entire unit is replaced.  All OC units are 
designed to satisfy industry-standard specifications for 
vibration, shock, temperature and humidity resistance.  
Electrical isolation is rated at 2000 Vac at 60 Hz for 1 
minute, channel-to-channel. 
Each OC unit is shipped with separate WAGO brand 
wire connectors for I/O and power wiring.  The only tools 
needed for installation are a screwdriver and WAGO 
connector insertion tool (see Ordering information for 
part number).  Vital I/O, non-vital I/O, proximity sensor 
and analog input wiring is terminated at 12-way and 
16-way connectors on one end of the unit; these 
connectors accept #12 to #16 AWG wires.  Refer to 
RSE-1B3 for additional information on proximity 
sensor applications. 

 
All OC units are also equipped with discrete LEDs (in 
several colors) to indicate unit operating status and 
fault conditions.  A single Unit Health LED gives an 
instant indication of the OC unit’s status; if this LED is 
not flashing at the proper 1/sec. rate, an internal fault 
is indicated.  Other LEDs report conditions such as 
serial communications transmit/receive/error status, 
vital I/O channel energized/deenergized and 
Conditional Power Supply active.  Some LEDs can be 
programmed to light or flash per user specifications in 
the application software. 
OC-4000 series units, which are designed to drive 
ASTS USA LED signals, are equipped with a 
Conditional Power Supply (CPS) output that removes 
output power to the signal in the event of a fault.  This 
CPS eliminates the need for a separate Vital Cut-Off 
Relay (VCOR) where a failover-to-red configuration is 
not required. 
The OCC 2005 unit is provided with a dongle 
consisting of a DB-9 connector, EEPROM and a piece 
of mounting (non-electrical) wire.  The EEPROM 
contains for the Object Controller’s site-specific 
application and configuration data. 
The OC unit operates from a nominal 12 Vdc/2.0A power 
source. 
 
Advantages 
• Compact unit:  Does not require large houses or 

equipment rack mounting; 
• Rugged construction:  Designed to withstand the 

railroad or transit environment; 
• Fully isolated design:  2000V limit; 
• No plug-in PCBs or modules to field-calibrate, 

install or replace. 
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MicroLok® Object Controller Units 
OC-1000, -2000, -3000, -4000 Series 

OC Mounting Dimensions 

 
Typical Front Panel Layout 

 

Typical Rear Panel Layout 
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Advantages (cont’d) 

• Simple mounting, minimal electrical/power 
connections permit fast installation or replacement; 

• Enables combining bi-polar and discrete 
inputs/outputs into a variety of configurations.  

• LEDs report unit heath, status of individual I/O and 
serial channels. 

• Serial ports for TCP/IP or EIA RS-232 
communications 

 
Specifications 
I/O and Serial Communications 
I/O Options: Vital Inputs and Outputs, 

Proximity Sensor Inputs, 
Analog Inputs, ASTS USA 
LED signal drivers, non-vital 
and outputs 

I/O Configurations: See Ordering Tabulation 
Vital Outputs: Voltage Range:  12 to 14 Vdc 
  200 ohms per discrete output 

(max.) 
  200 ohms per bi-polar output 

(max.) 
  Each pair:  1 bi-polar or 2 

discrete 
LED Signal Outputs*: Battery draw (3 signals on at 

same time):  84 W (max.) 
continuous, 7A @12V 

  Battery Input Fuse:  15A slow-
blow (ASTS USA P/N 
J710038-0025) 

Signal Unit Limit: OC-4000 series units can 
operate up to three 6-3/8” 
(16.2 cm) units or up to two 8-
3/8” (21.25 cm) units at any 
given time. 

 
CPS Output*: Voltage:  12.2 Vdc (regulated 

when input battery is above 
11V) 

Specifications (cont’d) 
CPS Output (cont’d)*: Current:  3.0A (max.) from 

each output terminal on OC 
connector J1., total 6.5A 
(max.) 

  Power (3 signals on at same 
time):  80W (max.) 
continuous 

Isolation*: 2000 Vac between battery 
input and CPS output 

Efficiency*: 85% with output power at 
80W 

Vital Input Imped.: 2000 ohms per discrete input 
  2000 ohms per bi-polar input 
Maximum I/O “On”: 6 (with 200-ohm loads) 
Analog Input: Range:  0 to 30 Vdc (nom.) 
  50 Vdc (max.) without 

damage to input (input only 
measures up to 30 Vdc) 

  Impedance:  10K Ohms 
  Voltage Isolation:  2000 Vac 

between input leads and 
battery 

  Accuracy:  +0.2 Vdc from 0 to 
10 Vdc, +2.0% from 10 to 30 
Vdc 

  Response Time (DC 
measurement only):  
Readings updated once per 
second (approx.) 

Prox. Sensor Input: Refer to RSE-1B3. 
Serial Ports: Options:  TCP/IP (RJ-45), EIA 

RS-232 (DB9) 
  Configurations:  See Ordering 

Tabulation 
  Protocols:  MicroLok II, 

Genisys®, Peer-to-Peer 

*Applicable to OC-4000 series unit (with LED signal outputs) 
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MicroLok® Object Controller Units 
OC-1000, -2000, -3000, -4000 Series 

Specifications (cont’d) 

Netw. Adap. Interface: Available:  Up to 3 adapters 

  Functions:  Application Port 
Routing (peer protocol), Web 
Tool (access unit diagnostics) 

PC Access Reqmts: PC with Ethernet port 

  Ethernet crossover cable or 
standard Ethernet cable 

  Internet Explorer Version 6.0 
or higher 

  Java Run Time Environment 
Version 1.4.2 or higher 

 

Electrical 

Power Input: 19.8 to 16.2 Vdc (12.0 Vdc 
nom.) 

Current draw: 2 inputs and 2 outputs ON:  
1.8A 

Isolation: 2000 Vac @60Hz for 1 
minute, channel-to-channel 

Lightning Protection: See Ordering Tabulation 

 

Mechanical 

Unit Dimensions: See diagram on page 2. 

Unit Weight: 6.8 lbs. (3.1 kg) 

Mounting: Shelf or wall, vertical or 
horizontal 

 

Environmental 

Temperature Range: -40°C to +70°C (-40°F to 
+158°F) 

Humidity: 95% relative humidity at 
+70oC 

Shock and Vibration: Compliant with AREMA 
Manual Part 11.5.1, Class B 
environment 

Ordering and Additional Product Information 

• Refer to OC ordering tabulation on next two pages 
for OC-1000, -2000, -3000 and -4000 units part 
numbers. 

• Refer to second tabulation for part numbers of 
support equipment and components. 

• Refer to RSE-1B3 for proximity sensor ordering 
information. 

• For OC installation and programming information, 
request ASTS USA service manual SM-9494. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 
 

MicroLok® and Genisys® are registered trade marks of Ansaldo STS USA, Inc. 
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MicroLok Obect Controller Units

Model I/O Comm Port 1 Comm Port 2
Order No. No. Config. Config. Config.
N17700101 OC-1001 4 Vital Inputs TCP-1P:  RJ-45 RS-232:  DB9

4 Vital Outputs
2 Prox. Sensors
1 Analog Input

N17700102 OC-1002 4 Vital Inputs TCP-1P:  RJ-45 TCP-1P:  RJ-45
4 Vital Outputs
2 Prox. Sensors
1 Analog Input

N17700103 OC-1003 8 Vital Inputs TCP-1P:  RJ-45 RS-232:  DB9
8 Vital Outputs
4 Prox. Sensors
2 Analog Inputs

N17700105 OC-2001 6 Vital Inputs TCP-1P:  RJ-45 RS-232:  DB9
6 Vital Outputs

N17700106 OC-2002 6 Vital Inputs TCP-1P:  RJ-45 TCP-1P:  RJ-45
6 Vital Outputs

N17700107 OC-2003 12 Vital Inputs TCP-1P:  RJ-45 RS-232:  DB9
12 Vital Outputs

N17700108 OC-2004 12 Vital Inputs TCP-1P:  RJ-45 TCP-1P:  RJ-45
12 Vital Outputs

N17700119 OC-2005 (4) 12 Vital Inputs TCP-1P:  RJ-45 TCP-1P:  RJ-45
12 Vital Outputs

N17700111 OC-3001 6 Vital Inputs TCP-1P:  RJ-45 RS-232:  DB9
N17700112 OC-3002 6 Vital Inputs TCP-1P:  RJ-45 TCP-1P:  RJ-45
N17700115 OC-4001(5) 6 LED Drivers (1) TCP-1P:  RJ-45 RS-232:  DB9

1 N-V Input (2)
1 N-V Output (3)

N17700116 OC-4002 (5) 6 LED Drivers (1) TCP-1P:  RJ-45 TCP-1P:  RJ-45
1 N-V Input (2)
1 N-V Output (3)

N17700117 OC-4003 (5) 6 LED Drivers (1) TCP-1P:  RJ-45 RS-232:  DB9
6 Vital Inputs
6 Vital Outputs
1 N-V Input (2)
1 N-V Output (3)

N17700118 OC-4004 (5) 6 LED Drivers (1) TCP-1P:  RJ-45 TCP-1P:  RJ-45
6 Vital Inputs
6 Vital Outputs
1 N-V Input (2)
1 N-V Output (3)

Note (1):  Outputs for driving ASTS USA LED signals.
Note (2):  Non-vital inputs
Note (3):  Non-vital outputs
Note (4):  Includes external EPROM Dongle and Write-Enable Adapter.
Note (5):  OC-4000 series units can operate up to three 6-3/8" signal
                    units or up to two 8-3/8" signal units at any given time.  
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MicroLok® Object Controller Units 
OC-1000, -2000, -3000, -4000 Series 

Ordering Information (cont’d) 

 

 

 
 MicroLok Object Controller Auxiliary Equipment

Order No.                                  Description Notes
 J039000-0159 Tool for Wago Connectors (1)
 J709146-1908 Connector:  16-pole, gray (for I/O) --
 J709146-1909 Connector:  16-pole, orange (for I/O) --
 J709146-1910 Connector:  4-pole (for power input) --
 J709146-2070 Connector:  6-pole --
 J710038-0025 Fuse:  CPS Power (Slo-Blo type) --
 J710038-0027 Fuse:  System Power (10A Fast-Acting) --

Note (1):  Used to insert and remove wires from OC connectors.  
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Proximity Sensors for MicroLok® Object Controller 
Applications 
 
The utility, packaging and functional 
characteristics of the MicroLok Object Controller 
(MOC) make it ideally suited for confirmation of 
movable bridge miter joint alignment, as well as 
similar applications.  In particular, the OC-1000 
series units are equipped with two or four vital 
proximity sensor interfaces for this purpose.  The 
unit is expertly designed to detect all proximity 
sensing states:  on, off, shortened, open or 
indeterminate.  This capability minimizes the 
number of sensors needed to fulfill an application. 
 
General Description 
ASTS USA provides different models of inductive 
proximity sensors.  These models offer different 
measures of detection distance, current draw, 
connection method (quick disconnect or potted) and 
physical/mounting design.  These are detailed in the 
ordering tabulation.  Each sensor is also equipped with 
an LED that indicates when the observed movable 
object is inside or outside the minimum alignment 
tolerance.  The LED is off when the spacing is within 
the tolerance; this is detected by the MOC as a 
“sensor-on” indication.  When the alignment is out of 
tolerance, the LED turns on and the MOC detects a 
“sensor-off” indication. 
Sensor indications are fed to one or several of the vital 
proximity sensor ports on the OC.  Two MOC models 
are equipped with two such ports, while the other 
contain four ports.  Sensor wiring is terminated at 12- 

 
way and 16-way connectors on one end of the unit.  
These connectors accept #12 to #16 AWG wires.  The 
MOC/sensor interface requires metal oxide varistor 
(MOV) surge protection at junction box terminals 
approximately 6 ft. (1.8 m) from the sensor itself.  The 
recommended MOV is shown in the ordering 
tabulation.  Typical MOC-to-sensor cable is 100 ft. 
(30.5 m) of twisted-pair #16 AWG. 

MICROLOK®

OBJECT
CONTROLLER

MOVING
STRUCTURE

FIXED
SURFACE

PROX.
SENSOR

M.O.V.

REMOTE
COMM.
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Proximity Sensors for MicroLok® 
Object Controller Applications 

Ordering and Additional Information 

• Refer to ordering tabulations on next page for 
proximity sensor and MOV part numbers. 

• Refer to RSE-1B2 for ordering information on the 
OC-1000 series MicroLok Object Controllers. 

 

 

• Request ASTS USA service manual SM-9494 for 
additional information on MOC units and proximity 
sensors. 

• Contact your ASTS USA Account Executive for 
other MOC and proximity sensor application 
possibilities. 

 
A 

(J738104-0029) 
B 

(J738104-0030) 
C 

(J738104-0031) 
D 

(J738104-0032) 
E 

(J738104-0033) 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

Proximity Sensors for MicroLok Object Controller Applications
Sensing Detachable

Order No. Distance Connection Cable Figure Ref.
J738104-0029 20 mm Quick-Disconn. X A
J738104-0030 20 mm Potted -- B
J738104-0031 10 mm Potted -- C
J738104-0032 15 mm Potted -- D
J738104-0033 10 mm Quick-Disconn. X E
J738104-0009 5 mm Potted -- (Not shown)

Order No. MOV Protection
J735550-0016 Metal Oxide Varistor connected across each sensor.
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Cardfiles (MicroLok® II Applications) 
 
The cardfiles used in MicroLok II systems 
accommodate the full range of user system 
applications and PCB configurations in a single 
rack-mount unit.  Unlike earlier systems, separate 
logic/serial link cardfiles, parallel I/O cardfiles and 
power converter panels are not required. 

In addition to equipment rack installations, 
MicroLok II cardfiles can also be shelf or wall-
mounted as needed.  Also, the cardfile is designed 
to be CE-compliant for grounding.  The Half Box 
and Half Box 2X cardfiles described in this catalog 
section can be applied as Wayside Interface Units 
(WIUs) for the latest Positive Train Control (PTC) 
systems. 

 
 

General-Purpose Cardfile 
 

 
 

Half-Box (H.B.) Cardfile 



RSE-1D1, p. 2  
 

 

Ansaldo STS USA 
RSE-1D1 
Rev. 2-12 
 

Cardfiles (MicroLok® II Applications) 

MicroLok II General-Purpose Cardfile 
 

 
 
 

 

 

General-Purpose Cardfile (Single and Dual-
Motherboard Models) 
Description 
The General-Purpose MicroLok II System cardfile 
contains the system’s central controlling logic and 
circuits that interface this logic to external circuits.  
Logic and interface circuits are contained on the 
familiar Eurocard format plug-in printed circuit boards 
(PCBs).  Two versions of this cardfile are available, 
including a unit with a single motherboard governed by 
one CPU PCB, and a unit with dual (identical) 
motherboards that incorporate separate CPU boards 
for their respective sets of PCBs.  The dual-
motherboard version allows two MicroLok II 
subsystems to be housed in one cardfile for 
applications such as hot standby, and locations where 
two single-motherboard cardfiles are not required or 
adequate space is not available. 
Both cardfiles contain 19 card slots.  All external wiring 
is connected to the cardfile via 48-pin or 96-pin 
connector/cable assemblies attached to connectors 
along the rear of the cardfile.  In the typical equipment 
rack installation, this wiring is routed to separate 
adjacent terminal strips. 
To prevent accidental insertion of a PCB in the wrong 
cardfile slot, each PCB is equipped with male keying 
pins.  Dual in-line package (DIP) switches within the 
connector housings are used to set the cardfile bus 
address for communications between the CPU and 
other PCBs. 

 

The MicroLok II General-Purpose cardfile can be 
mounted in a standard 19-inch equipment rack, or on 
a wall or shelf using the fiberglass mounting brackets 
supplied with the unit. 

 

Specifications 

PCB Design/Mounting: Standard Eurocard 

Total PCB Slots: 19 (both single and dual-
motherboard models) 

Slot Bus Addressing: Via 8-rocker DIP switches 
in connector housings 

Upper PCB Connectors: 48 and 96-pin male 

Mounting: Standard 19” (48.25 cm) 
rack, wall or shelf 

Unit Dimensions: See above diagram. 

Cardfile Mechanical Loads: 1.0g RMS, 0.2” 
displacement, 5-1000 Hz 

Operating Temperature: -40°C to +70°C (-40°F to 
+158°F) 

Humidity Limit: 95%, non-condensing 
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MicroLok II Half-Box (H.B.) Cardfile 

 
 

Half Box (H.B.) Cardfile 

Description 
The MicroLok II Half Box (H.B.) cardfile is designed for 
wayside installations where mounting space is limited (e.g. 
equipment case) or a full size equipment house is not 
available.  As such, it serves as a bridge between the 
large19-inch (48.25 cm) MicroLok II cardfiles and the 
compact MicroLok Object Controller.  The H.B. cardfile is 
only 11 (27.9 cm) inches wide and is equipped with 
brackets for wall or shelf mounting.  Only six of the unit’s 10 
available slots require field configuration of I/O PCBs; the 
CPU and Power Supply/CPS boards’ location are fixed for 
all applications.  The unit can also be outfitted with a front-
attached Local Control Panel. 
The internal motherboard is extended above the cardfile to 
provide a convenient panel to attach I/O PCB cables, serial 
cables, power input wiring and VCOR wiring.  Six male-pin 
connectors are provided on this panel to attach standard 
48-way MicroLok II cables (refer to RSE-1D2 for these 
cables).  Only the 96-pin cable for the 32/32 Non-Vital I/O 
PCB (N17061501) connector/cable assembly is not 
compatible with the H.B. unit. 
Battery and VCOR wiring is attached via a 4-way Wago 
brand connector in the upper right corner of the panel.  
Below this connector are three “D” style plugs for 
connection of RS-485 or RS-232 serial communications link 
wiring.  The two RS-485 plugs are switch-selectable.  An 
optional Serial-To-Ethernet Converter PCB can be installed 
to enable Internet-based remote communications.  This 
board is mounted inside the rear of the cardfile and 
provides a top-accessible RJ-45 jack for Ethernet 
communications. 
Unit power is controlled by a standard 2-position toggle 
switch, while the unit’s current draw is protected with a 10 
Amp fuse, also on the upper panel. 

 
 
Specifications 
PCB Design/Mounting: Standard Eurocard 
Unit Dimensions: See above diagram 
Unit Mounting: Shelf or wall (via brackets) 
Unit Weight (Approx.): 7.5 lb. (3.4 kg) 
Input Power: 9.8 to 16.2 Vdc (12.0 Vdc nom.) 
Starting Voltage: 11.2 Vdc (min.) 
Fuse: 10A (front panel mounted) 
Surge Protection: 5W, 16V Transzorb (5KP16A) 
Power & VCOR Wiring: Four cage clamp terminals 
Total Field PCB Slots: 6 
Applicable I/O PCBs: All except 32/32 Non-Vital I/O 

PCB N17061501 (see RSE-
1D2.2 and -1D2.3) 

Applicable II Cables: All except those with 96-pin 
connectors (see RSE-1D2) 

Serial Ports: Two 9-pin “D” connectors:  RS-
485 (switch-selectable ports) 

 One 25-pin “D” connector:  RS-
232 

 One 9-pin “D” connector:  RS-
232 

Ethernet Port (Option): RJ-45 jack 
Operating Temperature: -40°C to +70°C (-40°F to 

+158°F) 
Humidity Limit: 95%, non-condensing 
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Cardfiles (MicroLok® II Applications) 

Half Box 2X Cardfile 
Description 
The MicroLok II Half-Box 2X (HB2X) Cardfile is 
derived from ASTS USA’s highly successful 
Half-Box cardfile (see catalog page 3).  It can be 
configured as a multi-purpose vital and/or non-
vital monitoring and control system for railroad or 
mass transit wayside interlocking applications, 
including railroad PTC configurations.  This unit 
has 14 user-configurable slots and is designed 
for wall or shelf mounting. 
The HB2X cardfile accommodates most 
standard MicroLok II plug-in PCBs.  Three 
double-width PCB slots are reserved for the 
Power Supply PCB in Slots 15 and 16.  Slots 17 
and 18 are reserved for the vital CPU board, 
while slots 19 and 20 are held for the Genisys II 
style non-vital CPU board (when used).  The 
remaining 14 slots can take any standard 
MicroLok II I/O PCBs.  A built-in local control 
panel is also available for installation in the left-
hand slots.  Refer to the ordering tabulation on 
catalog page 6 for other PCB assignment 
information.  The HB2X cardfile is equipped with 
an upper and a lower motherboard.  Connectors 
for external cables are mounted on the front of 
the upper motherboard.   

 

A 6-point, removable WAGO brand power connector is 
mounted on the front of the upper motherboard.  This 
connector is used for the battery input and VCOR coil 
wiring.  One pin of this connector is routed internally to 
the shutdown function of the Power Supply PCB.  The 
function allows the user to shut down the system using 
an external power supply.  The lower motherboard is 
equipped with a 6-pin WAGO brand connector to provide 
auxiliary (external power supply) power to the HB2X in 
place of a Power Supply PCB. 
The HB2X cardfile contains three vital and/or three non-
vital communications ports for external communications.  
An additional port is used for internal communications 
between the non-vital and vital CPU PCBs, as required 
by the application.  An optional Ethernet PCB 
(N17006202) can be plugged onto the rear of the HB2X 
upper motherboard.  The Ethernet port is accessible on 
top of the cardfile when the Ethernet PCB is installed. 
 
Specifications 
PCB Design/Mounting: Standard Eurocard 
Unit Dimensions: See above diagram 
Unit Mounting: Shelf or wall (via brackets) 
Unit Weight: 22.25 lb. (10 kg) 

Input Power: 9.8 to 16.2 Vdc (12.0 Vdc 
nom.) 

Fuse: 10A 
Surge Protection: 5W/16V Tranzorb 
Wiring Connections: Upper:  6-point WAGO:  Batt. 

input and VCOR wiring 
 Lower:  6-point WAGO:  

External power (in place of 
Power Supply PCB) 

Serial Ports: Two 9-pin “D” connectors:  
RS-485 (switch-selectable 
ports) 

 One 25-pin “D” connector:  
RS-232 

 One 9-pin “D” connector:  
RS-232 

Ethernet Port (Option): RJ-45 jack (cardfile top-
mounted) 

Weight*: 22.25 lbs. (10 kg), *typical 
with all PCBs installed. 

Operating Temperature: -40°C to +70°C (-40°F to 
+158°F) 

Humidity Limit: 95%, non-condensing 



 RSE-1D1, p. 5 
 

 

Cardfiles (MicroLok® II Applications) Ansaldo STS USA 
RSE-1D1 
Rev. 2-12 

 
Split-Motherboard Cardfile (With Integral DB-9 Serial Ports) 

 
Split-Motherboard Cardfile (With Integral DB-9 
Ports) 

Description 

The Split-Motherboard cardfile incorporates the same 
basic enclosure design, mounting and I/O wiring 
provisions as the General-Purpose cardfile.  However, 
this cardfile features a built-in serial port backplane 
PCB, adjacent to the main motherboard, that contains 
six 9-pin serial port connectors.  This cardfile is typically 
used in mass transit ATC applications consisting of 
redundant MicroLok II cardfiles that are wired to enable 
automatic failover.  A “Serial Link Relay” PCB is plugged 
into this motherboard PCB (of both MicroLok II units) to 
provide a path for failover communications.  These 
PCBs and associated VCOR relays inter-operate to 
establish which MicroLok II is online and which is in 
standby.  Included in the serial port backplane PCB are 
RS-485, RS-423/232 port and RS-232 ports, several of 
which are field-configurable for vital or non-vital serial 
communications. 

There are 16 remaining slots in the Split- Motherboard 
cardfile.  These are designed to accept the standard 
MicroLok II CPU, I/O and Power Supply PCBs using 48-
pin or 96-pin connectors.  The CPU is internally wired to 
the serial-port backplane PCB as part of the inter-
MicroLok II failover configuration. 

Although the Split-Motherboard Cardfile was originally 
designed for ATC systems with redundant MicroLok II 
units, it can be used in entirely different applications.  
Contact your ASTS USA Account Executive to discuss 
potential uses. 

 

Specifications 

PCB Design/Mounting: Standard Eurocard 

Total PCB Slots: 17 

Slot Bus Addressing: Via 8-rocker DIP switches 
in connector housings 

Upper PCB Conns: 48 and 96-pin male 

Backplane Serial Ports: 2 permanent RS-485 

 2 jumper-selectable RS-
485 

 1 jumper-selectable RS-
423/232 

 1 jumper-selectable RS-
232 

Mounting: Standard 19” (48.25 cm) 
rack, wall or shelf 

Unit Dimensions: See above diagram 

Cardfile Mech. Loads: 1.0g RMS, 0.2” 
displacement, 5-1000 Hz 

Operating Temp.: -40°C to +70°C (-40°F to 
+158°F) 

Humidity Limit: 95%, non-condensing 
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Cardfiles (MicroLok® II Applications) 

Ordering Information 

• Refer to tabulations for ordering information on the 
MicroLok II-based cardfiles. 

• Refer to RSE-1D2 for ordering information on the 
MicroLok II plug-in cardfile components. 

• Cardfile back covers sold separately.  Contact 
ASTS USA for ordering information. 

• Refer to RSE-1G2 for Positive Train Control (PTC) 
Wayside Interface Unit (WIU) applications of Half-
Box and Half-Box 2X cardfiles. 

• Contact your ASTS USA Account Executive for 
additional information on special-application 
MicroLok II cardfiles (e.g. Sleep Mode, AF-900 
Track Circuit control). 

 
MicroLok II Cardfiles

Motherboard Signal Lamp
Order No. Type Design Driver PCB Type Ethernet Port
N16902101 General Purpose Single Incandescent --
N16905301 General Purpose Dual (1) Incandescent --
N16903101 General Purpose Split (2) Incandescent --
N18003901 H.B. (4) Single Incand. or LED X
N18005201 HB2X (5) Single Incand. or LED X
N18005301 HB2X (6) Single Incand. or LED X

Note (1):  Contains two equal-capacity sets of card slots.
Note (2):  Smaller motherboard for serial port interface only.
Note (3):  General-purpose "Half-Box" cardfile.  See RSE-1A14 for details.
Note (4):  All PCB slots equipped with 48-pin connectors.  Cardfile cannot
                use Non-Vital 32/32 I/O PCB N17061501
Note (5):  Slots 1 - 3 equipped with 96-pin connectors for Non-Vital 32/32
                I/O PCB N17061501 

Cardfile Mounting Hardware
Order No.                              Description Notes
M451811-4501 Mounting Bracket:  Right-Hand (1)
M451811-4502 Mounting Bracket:  Left-Hand (1)
M18004301 Mounting Bracket:  Right-Hand (2)
M18004302 Mounting Bracket:  Left-Hand (2)

Note (1):  For General Purpose (single and dual motherboard) and
                Intermediate cardfiles only.
Note (2):  For HB2X cardfiles only  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MicroLok® is a registered trademark of Ansaldo STS USA, Inc. 
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MicroLok® II Printed Circuit Board and Panels:  General 
Information and Ordering Guide 
 
 
MicroLok II systems are supplied with numerous 
plug-in PCBs and panels to meet the full range of 
system application I/O, power and user 
operating/maintenance needs.  These boards and 
panels are equipped with informative and easy-to-
use maintainer controls and/or displays.  Several 
of the boards are also equipped with front-panel 
remote data ports on-site programming and 
diagnostics. 
ASTS USA also provides a complete set of ready-
made connector/cable assemblies for interfacing 
these boards in the General Purpose and H.B. 
cardfiles to external circuits (refer to RSE-1D2.20). 
This Ordering Guide provides a convenient (alpha-
numeric) list all of plug-in PCBs and cardfile 
panels listed in this edition of the RSE catalog.  
Refer to the indicated RSE catalog sections for 
additional details on individual items. 
 
General Description 
MicroLok II PCBs utilize the familiar Eurocard design 
with integral front control/display panel.  The CPU PCB 
(common to all systems) incorporates two alpha-
numeric LED displays and 2-position toggle switches 
that allow on-unit access to and adjustment of 
selected configuration parameters, as well as event 
and error logs.  This PCB also provides a 9-pin PC 
port for interfacing the various MicroLok II software 
programming and diagnostic tools. 
 
MicroLok II vital and non-vital I/O boards all 
incorporate discrete LEDs to enable monitoring of 
individual I/O channels.  Dual-color LEDs are used on 
boards that interface bi-polar I/O.  These PCBs 
interface the CPU to many different external 
equipment and subsystems such as relay coils and 
contacts, switch machine motors and circuit 
controllers, switch locks, track circuits, incandescent 
and LED signals, cab signal wayside circuits, line wire 
circuits, highway crossing predictors, power-off relays, 
ground fault detectors, external Local Control Panel 
switches/lamps, vital and non-vital serial 
communications links, fiber optic modems, Ethernet 
links, etc. 

 
 
 
 
To ensure reliable operation in vital applications, 
individual input and output channels on the Vital I/O 
PCBs are periodically monitored by the CPU for proper 
operation.  This is done as a background operation 
without affecting the normal flow of information.  If any 
I/O channel fails a CPU test, the MicroLok II system is 
designed to downgrade the entire system to the most 
restrictive (safe) state. 
All PCBs are secured to the cardfile with two slotted 
machine screws, while two levers enable smooth 
insertion and extraction without damage to PCB pins 
or backplane connectors. 
MicroLok II built-in Local Control Panels enable the 
cardfile to function as a self-contained LCP, thus 
eliminating the need for a separate LCP panel  This 
device incorporates a generic double crossover track 
plan with pushbuttons and LEDs for switch and signal 
operations/indications.  A plastic card can be inserted 
over this plan to change the interlocking configuration 
to single crossover, etc. as required by the installation.   
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Ordering Guide 
 

Ordering Guide (by Part Number) 
 

Order No. Description RSE Catalog Section 
N12301102 VitalNet Co-Processor Daughter PCB RSE-1D2.1 
N16601203 Power Supply PCB RSE-1D2.10 
N16661203 Power Supply PCB RSE-1D2.10 
N16901301 Built-In LCP for MicroLok II General Purpose Cardfiles RSE-1D2.11 
N16926001 HB2X LCP with Toggle Switches (User-Defined) RSE-1D2.11 
N16926002 HB2X LCP with P.B. Switches (User-Defined) RSE-1D2.11 
N17000601 Non-Vital 16/8 I/O PCB-LCP Type RSE-1D2.3 
N17006601 Vital LED 12 Driver PCB RSE-1D2.4 
N17060101 Vital Lamp Driver RSE-1D2.4 
N17061001 Standard Vital Input PCB RSE-1D2.2 
N17061002 Standard Vital Input PCB RSE-1D2.2 
N17061003 Standard Vital Input PCB RSE-1D2.2 
N17061004 Standard Vital Input PCB RSE-1D2.2 
N17061301 Standard CPU PCB RSE-1D2.1 
N17061302 Genisys II Code System Interface PCB RSE-1D2.1 
N17061315 Standard CPU PCB (CENELEC-certified) RSE-1D2.1 
N17061501 Non-Vital 32/32 I/O PCB RSE-1D2.3 
N17061801 Bi-Polar Non-Vital Output PCB RSE-1D2.3 
N17062301 Communication PCB RSE-1D2.8 
N17062301 Serial Link Relay PCB RSE-1D2.8 
N17062701 Non-Vital Isolated 32-Output PCB RSE-1D2.3 
N17063701 Non-Vital Isolated 32-Input PCB RSE-1D2.3 
N17063901 ECode Track Circuit PCB RSE-1D2.5 
N17064901 Sleep Mode PCB RSE-1D2.6 
N17065801 Isolated Vital Output PCB RSE-1D2.2 
N17065802 Isolated Vital Output PCB RSE-1D2.2 
N17066401 Vital Hot Standby Synchronization PCB RSE-1D2.9 
N17066402 Vital Hot Standby Synchronization PCB RSE-1D2.9 
N17066403 Ethernet Communications PCB RSE-1D2.8 
N17066701 Mixed Vital I/O PCB RSE-1D2.2 
N17066702 Mixed Vital I/O PCB RSE-1D2.2 
N17066801 Non-Isolated Vital Output PCB RSE-1D2.2 
N17066802 Non-Isolated Vital Output PCB RSE-1D2.2 
N17067601 PTC-Upgradeable CPU PCB (without VitalNet PCB) RSE-1D2.1 
N17067602 VitalNet CPU PCB (PTC-compatible) RSE-1D2.1 
N34601301 Blank Shield Panel RSE-1D2.12 
N451810-4801 Relay Driver PCB for HB2X LCPs RSE-1D2.11 
N451810-6701 OS Track Circuit PCB RSE-1D2.5 
N451850-2901 Blank Shield Panels RSE-1D2.12 
N451850-2902 Blank Shield Panels RSE-1D2.12 

 
Continued on next page. 
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Ordering Guide (by Part Number; cont’d) 
 

Order No. Description RSE Catalog Section 
N451910-0701 “MicroTrax” Coded Track Circuit PCB RSE-1D2.5 
N451910-1501 “MicroTrax” Signal Lamp Driver PCB RSE-1D2.4 
N451910-2101 Isolated Vital I/O PCB RSE-1D2.2 
N451910-5801 Cab Signal Coder Output RSE-1D2.7 
N451910-6401 Cab Signal Amplifier PCB RSE-1D2.7 
N451910-6601 Non-Isolated Vital I/O PCB RSE-1D2.2 
N451910-6901 Cab Signal Auxiliary Amplifier PCB RSE-1D2.7 
N451910-7001 Cab Signal Auxiliary Coder Output PCB RSE-1D2.7 
N451910-7301 “MicroTrax” Signal Lamp Driver PCB RSE-1D2.4 
N451910-7501 Conditional Power Supply (CPS) PCB RSE-1D2.10 
N451910-7601 “MicroTrax” Coded Track Circuit PCB RSE-1D2.5 
N451910-7603 “MicroTrax” Coded Track Circuit PCB RSE-1D2.5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MicroLok ® is a registered trademark of Ansaldo STS USA, Inc. 
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MicroLok® II Central Processing Unit (CPU) PCBs:  Standard, 
PTC-Upgradeable, VitalNet™ and Genisys® II CSIB 
 
MicroLok II CPU PCBs perform all of the essential 
decision-making and communications functions 
of MicroLok II-based vital and non-vital systems.  
In addition, they permit on-site or remote access 
of the entire MicroLok II-controlled system for 
routine monitoring or diagnostic purposes.  The 
CPU can also serve as a high-capacity wayside 
event recorder, simultaneously monitoring scores 
of parallel and serial I/O events (for example, at a 
complex interlocking), as well as its own 
operations.  Thousands of CPU boards have been 
in successful service on mass transit lines and 
railroads around the world for nearly 15 years.  In 
those 15 years, numerous hardware and software 
refinements have been applied, improving its 
original capabilities and reliability even further.  
The latest “VitalNet” advancement enables 
MicroLok II to function in Positive Train Control 
(PTC) applications. 
 
Descriptions 

Standard CPU PCB (N17061301 and N17061315) 

The Standard MicroLok II CPU PCB performs a 
variety of functions such as: 
• Monitoring external indications from vital input 

PCBs and non-vital input PCBs. 
• Processing vital external indications and executing 

logic defined in the Application logic. 
• Driving vital output PCBs as required by the 

Application logic. 
• Monitoring and controlling serial communication 

ports (which are links to other controllers). 

The CPU PCB is controlled by a 68332 micropro-
cessor, which operates at a speed of 21MHz.  Most 
internal operations are 32 bits wide.  All outside bus 
cycles are 16 or 8 bits wide.  The Executive and 
Application logic is stored in four flash Erasable 
Programmable Read-Only Memory (EPROM) chips 
that provide up to 8MB of memory.  Flash EEPROMs 
permit direct handling of the software using a laptop 
Personal Computer (PC) connected to the CPU PCB 
front panel diagnostics serial port connector. Jumpers 
on the CPU PCB enable or disable the flash 
EEPROMs for programming and select programming 
voltage. 

 
Two independent banks (128KB total) of fast Static 
Random-Access Memory (SRAM) are provided on the 
CPU PCB for processing vital data.  Events and errors 
are stored in up to four 256KB banks of low power 
SRAM. Error/event memory is maintained by a 
capacitor backup that provides up to four hours of 
short-term Random Access Memory (RAM) protection. 
The CPU is also designed to store read/write data in 
one of two optional Personal Computer Memory Card 
International Association (PCMCIA) card slots, using a 
PCB-mounted cardholder.  This additional memory is 
used to increase the on-board event recording 
capability.  The CPU PCB uses a real time clock 
based on a 32.768MHz oscillator.  The same capacitor 
and external lithium battery used for the fast SRAM 
also backup this device. The CPU PCB has five serial 
data ports, four of which are intended for 
communications with external vital and non-vital 
devices. The remaining port interfaces with a laptop 
PC, which connects to the front panel 9-pin connector. 
Two alphanumeric displays on the CPU PCB display 
menus allowing the user to obtain system information 
without having to connect a laptop PC. The menus 
include two Reset (one for configurable devices and 
one for non-configurable devices) and an On-Line 
menu. 
 
The “315’ version of the Standard CPU PCB is 
European CENELEC-certified. 
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MicroLok® II Central Processing Unit (CPU) 
PCBs:  Standard, PTC-Upgradeable, 

VitalNet™ and Genisys® II CSIB 
Descriptions (cont’d) 
PTC-Upgradeable CPU PCB (N17067601) 
Description 
This CPU PCB is fully backward-compatible with the Standard CPU 
PCB (see above description) and is designed to be upgraded (when 
required) to Positive Train Control (PTC) functionality using the VitalNet 
Co-Processor Daughter PCB (see following description).  The basic 
“601” PCB incorporates uses much of the same hardware as the “301” 
PCB above, including four external-system serial ports and one front 
panel laptop-compatible port.  See diagram at right for the front panel 
layout.  The “601” PCB can be used with all ASTS USA I/O bus and 
modular-based products such as Half-Box and Half Box 2X. 
Upgrade Kit:  Convert ‘-601’ PCB to VitalNet 
CPU PCB N17067601 can be upgraded to the MicroLok II VitalNet 
CPU capabilities with the addition of an installation kit (ASTS USA 
part number X17000001), which contains the VitalNet Co-Processor 
Daughter PCB and all of the necessary screws, washers, and lock 
washers to attach the PCB.  When this kit is installed, the ‘-601’ PCB 
provides the same functions as the N17067602 PCB described 
below.  Refer to the ordering tabulation for kit part numbers. 
 
VitalNet CPU PCB (N17067602) 
The VitalNet CPU PCB is comprised of the PTC-Upgradeable CPU 
(see previous section) and the VitalNet Co-Processor Daughter PCB, 
which is attached to it.  The combined assembly is referred to as the 
MicroLok II VitalNet™ CPU.  This combined PCB assembly enables 
integrated Positive Train Control (PTC) Wayside Interface Unit (WIU) 
functionality in within a MicroLok II-based interlocking control system. 
The board transfers vital interlocking data messages, containing wayside 
signal indications, switch positions and hazard indicator statuses to a 
radio that forwards it to the carborne ATP equipment on approaching 
vehicles.  It monitors the states of the wayside devices and vitally 
constructs a message that depicts those states.  Each message is 
delivered to a Wayside Communications Module (WCM) that chooses 
the most appropriate media to send the message to a train.  

 

VitalNet Co-Processor Daughter PCB 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

MicroLok ® and Genisys ® are registered 
trademarks of Ansaldo STS USA, Inc. 

 
VitalNetTM is a trademark of Ansaldo STS 

USA, Inc. 
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Descriptions (cont’d) 
VitalNet CPU PCB (N17067602) (cont’d) 
The VitalNet Co-Processor Daughter PCB 
communicates with the main CPU through a vital 
communications protocol.  Two diverse Field-
Programmable Gate Arrays (FPGAs) to implement a 
2-out-of-2 voting architecture, which provides vital 
reception of MicroLok II input and output states, and 
vital generation and transmission of PTC messages to 
the data radio or back office.  
The VitalNet system contains two independent and 
isolated Ethernet connections through RJ-45 
connectors on the front panel of the PCB.  These ports 
may be used simultaneously.  They are intended for 
use with the WCM to exchange messages with the 
train, and to respond to inquiries from the central 
office.  Additionally, the Ethernet ports can be used for 
maintenance functions.  The ports may be configured 
as DHCP clients for connection to a WCM or existing 
IP network, or may be configured to serve as DHCP 
hosts for maintenance functions without the need to 
change Network settings on the maintainer’s PC. 
The VitalNet Co-processor contains an embedded 
web server interface so that a user can connect a 
laptop PC to the Ethernet port to configure the device, 
modify the PTC application settings, upload and 
download software, and view diagnostic and event 
data.  In addition to Executive and Application 
software, the VitalNet CPU PCB is programmed with 
location-specific PTC application and configuration 
software. 
 
Genisys II Code System Interface PCB (N17061302) 
The Genisys II Code System Interface Board (CSIB) is 
an enhanced replacement for the Genisys 2000-based 
CSIB (N17061401).  The new CSIB functions as an 
interface between various non-vital code line protocols 
commonly used in the railroad industry.  It is physically 
identical to the standard N17061301 CPU, having the 
same front panel layout, connector pinouts and option 
jumpers.  The CSIB operates using the non-vital 
Genisys II Executive software, which is structurally 
similar to the MicroLok II vital Executive. 
When the “302’ CPU is used exclusively in a non-vital 
MicroLok II application, it supports all of the non-vital 
MicroLok II I/O boards (refer to RSE-1D2.3).  However, 
it is not capable of controlling the vital MicroLok II I/O 
boards.  The Genisys II CSIB is supported by the 
Genisys II Development System, which is similar to the 
MicroLok II Development system. 
Note:  This CSIB is not a direct replacement for the 
Genisys 2000-based PCB N17061401.  Connector 
rewiring is required to install the newer PCB. 

Advantages 

• CPUs provide comprehensive monitoring and 
control of vital or non-vital MicroLok II systems. 

• Perform continuous internal and external 
diagnostics to ensure system reliability and safety. 

• Ample memory available to perform as a wayside 
event recorder. 

• Four serial ports compatible with a variety of 
communications architectures. 

• Easily accessed (on-site or remote) to 
check/download event logs and perform 
diagnostics. 

• VitalNet versions meets requirements for the latest 
PTC standards and applications. 

• VitalNet Co-Processor (Embedded Web Server 
Interface) Features: 
- Enables connection of laptop PC via Ethernet 

port 
- Device configuration 
- Modify PTC application settings 
- Upload/download software 
- View diagnostic and event data 

• Genisys-II version accommodates all of the railroad 
code system applications of the earlier “401” CSIB. 

 
 
Specifications 
Standard PCBs “301”, “302” and “315” 
Microprocessor Type: 68322 
Microprocessor Speed: 21 MHz 
Operations: Internal:  32 bits wide 
 Outside bus:  8 or 16 bits 
Flash Memory: Flash EPROMs:  4 
 Capacity:  Up to 8MB 
PCMCIA Cards: 1 or 2.  Additional 

memory:  Up to 8MB (4M 
x 16) 

 Programming voltages:  
+5V and +12V 

Vital Data Processing: Fast SRAM:  2 banks 
 128 KB (total) 
Event/Error Storage: Low-power SRAM:  Up to 

4 banks, 256 KB (each) 
 Protection:  Up to 4 hours 

RAM 
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MicroLok® II Central Processing Unit (CPU) 
PCBs:  Standard, PTC-Upgradeable, 

VitalNet™ and Genisys® II CSIB 
Specifications (cont’d) 
PTC-Compatible/VitalNet PCBs “601” and “602” 
Microprocessor: MC68322 (32-bit) 
 2KB internal fast-termination 

RAM 
Operations: Internal:  32 bits wide 
 Outside bus:  8 or 16 bits 
Independent Clock: 2MHz (enable) 
 Supports older 6800 

peripherals 
Flash Memory: Flash EPROMs:  4 
 Capacity:  Up to 8MB 
PCMCIA Cards: 1 or 2 
 Additional memory:  Up to 

8MB (4M x 16) 
Vital Data Processing: Fast SRAM:  2 banks 
 128 KB (total) 
Event/Error Storage: Low-power SRAM:  Up to 4 

banks 
 256 KB (each) 
 Protection:  Up to 8 hours 

RAM 
Serial Ports: Four external:  Two RS-485, 

two RS-232 
 One front panel:  One RS-

232 

VitalNet Co-Processor Daughter PCB (PTC 
Applications) 
Mounting: 6 PCB stand-offs 
Daughter-to-CPU Link: Vital protocol 
 ASTS USA G96 Bus 
 Two diverse FPGAs 
 2-out-of-2 (2oo2) voting 
Ethernet Connections: Independent/isolated 
 RJ-45 connectors 
Ethernet Configuration: Options: 
 DHCP clients for WCM or 

existing IP network 
 DHCP host for maintenance 

functions 
 
Genisys CSIB PCB 
Hardware: Identical to Standard CPU 
Code System Protocols: Genisys Master 
 Enhanced Genisys Slave 
 MicroLok II Peer Protocol 
 Enhanced SCS-128 Slave 
 Enhanced MCS-1 Slave 
 ARES WIU 
 ATCS WIU 
 GETS Serial Local Control 

Panel (SLCP) 
 S2 Slave 

Ordering and Additional Information 

• Refer to tabulation for CPU-based PCBs’ part 
numbers. 

• Contact your ASTS USA Account Executive for 
CPU PCB software updates and MicroLok II 
applications possibilities in general. 

• Request the following ASTS USA Service Manuals 
for additional information: 
- Standard CPU PCB:  SM-6800A, -B, -C, -D 
- PTC-upgradeable CPU:  SM-1D1.0028 
- VitalNet Co-Processor Daughter PCB:  SM-

1D1.0031 
- Genisys II CSIB:  SM-6800M 

 

MicroLok II CPU PCBs
Order No.                                  Description
 N17061301 Standard CPU PCB
 N17061315 Standard CPU PCB (CENELEC-certified)
 N17067601 PTC-Upgradeable CPU PCB (without VitalNet PCB)
 N12301102 VitalNet Co-Processor Daughter PCB
 N17067602 VitalNet CPU PCB (PTC-compatible)
 N17061302 Genisys II Code System Interface PCB

Flash Memory Card
Order No.                                  Description
 J703105-0107 Flash Memory Card (Standard and PTC)

VitalNet Upgrade Kit
Order No.                                  Description
J5072970104 Screw, 4-40 X 1/4 Pan Hd, SST
J4751200106 Washer, #4 Flat SST
J4751210105 Washer, SST Lock, #4  
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MicroLok® II Vital Input/Output (I/O) PCBs 
 
MicroLok II Vital Input and Output boards perform the essential 
task of interfacing vital external systems and equipment to the 
CPU logic.  ASTS USA provides a wide variety of Vital I/O board 
for numerous applications and needs (e.g. switch machine 
operation and point monitoring, signal lamp driving and track 
circuit occupancy check).  Boards are available for 12V, 24V and 
other circuits, as well as applications requiring an extra measure 
of protection from transient voltages.  For smaller applications 
that do not require 16 separated input and output channels, the 
“Mixed Vital I/O” PCB is available with eight inputs and eight 
outputs.  ASTS USA’s Vital I/O boards have been providing fault-
free service at hundreds of U.S. and international railroad and 
transit sites for nearly two decades. 
 
 
Descriptions 
Non-Isolated Vital Output PCBs (N17066801, N17066802) 
Non-Isolated Vital Output PCBs interface CPU vital instructions to 
external relay coils and similar loads.  These PCBs provide sixteen 
independent outputs and include versions for 12V and 24V circuit 
applications.  Circuit protection is provided by a fuse.  The front panels 
of the Non-Isolated Vital Output PCBs are equipped with 16 discrete 
LEDs to show the on-off states of individual channels. 
 
Isolated Vital Output PCBs (N17065801 and N17065802) 
Isolated Vital Output boards provide “double-break” control of outputs 
to switch machines, relay coils, etc.  Both 12V and 24V versions of 

 
 

this board are available, and both can be wired to 
provide eight uni-polar or four bi-polar outputs.  Each 
output provides a “+” and a “–“ connection that is 
isolated from equipment house/case house battery 
and other outputs.  Outputs are jumper selectable 
(JP1 – JP8) to drive normal uni-polar vital relays, or 
outputs can be combined to drive bi-polar relays.  
Front panel indicators include eight discrete LEDs to 
show the on-off states of the individual output 
channels. 
 
 
Standard Vital Input PCBs (N17061001, N17061002, 
N17061003, N17061004) 
The Vital Input PCB interfaces with external devices 
such a track circuit relay contacts.  These PCBs are 
available in four models for system voltages of 12V, 
24V, 50V and 10V.  Standard Vital Input PCBs respond 
to the presence or absence of voltage and indicate a 1 
or 0, respectively, through the motherboard data bus to 
the CPU PCB. 

All Vital Input PCBs provide 16 isolated (+/-) discrete 
channels for external inputs.  Inputs can be wired in a 
uni-polar or bi-polar configuration.  Inputs are only 
accepted as "On" when the positive voltage value is 
within a specified range (refer to specifications).  Each 
input channel includes surge protection components, an 
input monitor signal from the CPU PCB, an opto-isolator 
for isolation between input signals and cardfile operating 
voltages, and data latches for delivering received bits 
through the motherboard bus to the CPU PCB.  Sixteen 
LEDs on the boards’ front panels report the states of 
individual input channels. 
 
 
Mixed Vital I/O PCBs (N17066701, N17066702) 
The Mixed Vital I/O PCBs combine the functions of the 
Standard Vital Output and Standard Vital Input PCBs, 
and utilize the same output and input circuitry, 
respectively (refer to above descriptions).  These 
boards are ideal for MicroLok II installations where a 
relatively small number of vital I/O channels are 
present and/or cardfiles with a limited number of slots. 
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MicroLok® II Vital Input/ 
Output (I/O) PCBs 

Descriptions (cont’d) 
Mixed Vital I/O PCBs (cont’d) 
The eight isolated vital input circuits, which interface with external 
devices, are isolated from all other inputs, the motherboard I/O Bus, 
cardfile chassis, and system battery to a minimum of 2000Vrms 
isolation.  All eight non-isolated outputs on the PCB share a common 
floating N12 (isolated from system ground). 
Each input circuit senses the voltage (vital level detector) applied to 
it, translates that voltage into a specific "On" or "Off" state, and then 
makes that state available to the cardfile CPU via the cardfile 
motherboard I/O data bus.  When an input is detected and the CPU 
system diagnostics are valid, the system software turns the 
corresponding LED input indicator "On."  Each circuit is vital in the 
sense that it will not falsely indicate an "On" state to the CPU. 
Inputs are only accepted as "On" when the positive voltage value is 
within the voltage range specification of the board.  The eight non-
isolated vital output circuits, which interface with external devices, 
are controlled by "high side" software-controlled switches (FET).  The 
FETs are used to connect battery (+) to the outputs. Loads are 
connected from the outputs to battery (–).  All eight outputs share a 
common N12 and each is protected with a fuse.  The fuse is 
mounted to the PCB (SMT) and is not user-serviceable. 
Separate banks of eight LEDs each show the on-off states of each 
input or output channel.  As with the 16-channel PCBs, the Mixed 
Vital I/O PCBs are accommodate 12V or 24V signaling circuits. 
 
Isolated Vital I/O PCB (N451910-2101) 
The Isolated Vital I/O PCB is typically used in MicroLok II railroad 
applications where MicroTrax or E-Code track circuits are being used 
for train detection and communications (e.g. End-of-Siding, 
Intermediate).  This board incorporates double-break style circuit 
protection and is intended for house-to-house I/O circuits where 
protection is needed from voltage transients (e.g. lightning induced).  
Each isolated output can operate a switch lock coil and/or any 12 volt 
relay with at least 150 ohms resistance.  The Isolated Vital I/O 
module contains four inputs and two outputs.  Front panel indicators 
include three “Master” unit LEDs monitoring one output and two 
inputs, and three “Slave” unit LEDs monitoring one output and two 
inputs. 
 
Non-Isolated Vital I/O PCB (N451910-6601) 
Non-Isolated Vital I/O PCBs are typically used in MicroLok 
II/MicroTrax railroad applications where there is an interface to a 
relay-based interlocking control system.  Double-break isolation is 
not required.  This board is designed to provide 12 volt outputs 
driving minimum 65 ohm coils.  The Non-Isolated I/O PCB contains 
four inputs and four outputs.  Front panel indicators include four 
discrete LEDs for monitoring inputs, and four more for monitoring 
outputs. 

Typical Vital I/O PCB 
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Advantages 

• Interfaces MicroLok II to wide variety of external 
devices and circuits. 

• Ample I/O channels available. 
• Isolated Vital Output boards provide extra layer of 

transient voltage protection. 
• Front panel LEDs provide easy monitoring of 

individual channels. 
• All boards proven in years of railroad and transit 

service. 
 
Specifications 

• Refer to ordering tabulation for specifications of 
each MicroLok II Vital I/O PCB. 

Ordering and Additional Information 

• Refer to tabulation for Vital I/O PCBs’ part 
numbers. 

• Contact your ASTS USA Account Executive for 
Vital I/O PCB applications and MicroLok II 
applications possibilities in general. 

• Request the following ASTS USA Service Manuals 
for additional information: 

- Standard (Non-Isolated) Vital Output:  SM-
1D1.0024 

- Isolated Vital Output:  (Contact ASTS USA for 
manual) 

- Standard Vital Input:  SM-6800A 
- Mixed Vital I/O:  SM-1D1.0006 
- Isolated Vital I/O:  SM-6470B 
- Non-Isolated Vital I/O:  SM6470B 

 

MicroLok II Vital Input/Output PCBs
Order No.                                Type Inputs (Max.) Outputs (Max.) Voltage Notes
N17065801 Isolated Vital Output -- 8 12 Vdc (1), (2)
N17065802 Isolated Vital Output -- 8 24 Vdc (2), (3)
N17066801 Non-Isolated Vital Output -- 16 12 Vdc --
N17066802 Non-Isolated Vital Output -- 16 24 Vdc --
N17061001 Standard Vital Input 16 -- 12 Vdc --
N17061002 Standard Vital Input 16 -- 24 Vdc --
N17061003 Standard Vital Input 16 -- 50 Vdc --
N17066701 Iso/Non-Iso Mixed Vital I/O 8 8 12 Vdc (4)
N17066702 Iso/Non-Iso Mixed Vital I/O 8 8 24 Vdc (4)
N451910-2101 "MicroTrax" Isolated I/O 4 2 -- (5)
N451910-6601 "MicroTrax Non-Isolated I/O 4 4 12 Vdc (6)

Note (1):  Battery must be between 9.8 and 16.2 Vdc.
Note (2):  For 8 uni-polar or 4 bi-polar outputs.
Note (3):  Battery must be between 18.0 and 32.0 Vdc
Note (4):  8 isolated inputs, 8 non-isolated outputs
Note (5):  Outputs capable of driving any 12V relay @150 ohms (min.).
Note (6):  Outputs capable of driving 12V (65 ohm) or greater relays.  

 
 
 
 
 
 
 
 
 

MicroLok® is a registered trademark of Ansaldo STS USA, Inc. 
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MicroLok® II Non-Vital Input/Output (I/O) PCBs 
 
Non-Vital I/O boards in the MicroLok II product family are 
designed to handle an broad range of non-vital assignments such 
as Local Control Panel (LCP) interfacing, input of equipment 
ground detector and power off indications, output to wayside 
event recorder, interface to non-vital relays, operation of misc. 
indicator lamps (e.g. maintainer’s call), interface to TWC systems, 
etc.  Options include 8, 16 and 32-channel sets, isolated or non-
isolated circuits and a bi-polar version. 
 
Descriptions 
Non-Vital Isolated 32-Output PCB (N17062701) 
This board provides 32 isolated, outputs for control of external devices 
such as indicators and relays.  Outputs are divided into two groups of 
eight outputs and one group of sixteen outputs, each group having a 
separate bussed common (negative DC) reference output.  Isolation 
allows switching power from sources isolated from the MicroLok II 
power supply battery.  Outputs are designed to operate at battery 
voltages between 9.5 and 35 Vdc.  Outputs switch positive battery and 
are capable of supplying up to 0.5 amps.  The nominal voltage drop per 
output is load dependent and usually less than 2.5 volts. 
The Non-Vital Isolated 32-Output PCB employs PolySwitches to protect 
the output circuitry.  A PolySwitch functions like a circuit breaker.  
When the over-current trip point (about 0.75 amp) is exceeded, the 
device switches to high impedance.  The PolySwitch returns to low 
impedance when the overload or short circuit condition is removed.  
Front panel indicators on this PCB include 32 discrete LEDS in four 
banks of eight LEDS.  

 
Non-Vital Isolated 32-Input PCB (N17063701) 
This MicroLok II PCB system monitors the status of 
non-vital discrete inputs.  Examples include controlled 
inputs from alarms, sensors and Local Control Panel 
switches.  The PCB provides 32 isolated external 
inputs.  Isolation allows switching power from sources 
isolated from the MicroLok II power supply.  The 32 
inputs are divided into two groups of eight inputs and 
one group of 16 inputs, each group having a separate 
bussed common (negative DC) reference input.  
External input voltages between 6 and 35 Vdc 
represent logical "1."  Front panel indicators include 32 
LEDs in two banks of 16 LEDs. 
 
Non-Vital 16/8 I/O PCB-LCP Type (N17000601) 
This PCB is designed for use with the optional 
MicroLok II cardfile Local Control Panel N16901301 
(refer to RSE-1D2.11).  The PCB is fitted with 48-pin 
connectors on the front and back.  The front connector 
engages the LCP, while remaining PCB I/O (16 Inputs 
and 8 Outputs) are externally available on the rear 

connector.  Latch ICs are used to buffer inputs and 
Field Effect Transistors (FETs) to drive outputs.  Front 
panel input/output LEDs are under software control 
and thus indicate the internal logic state of the 
inputs/outputs, as opposed to being under the direct 
hardware control of the input/output voltage.  Inputs 
are activated from a positive voltage relative to battery 
ground over a range of 6 to 30 Vdc.  Two outputs (31 
and 32) are protected by 5 amp fuses.  These output 
circuits are reserved for control of a relatively high 
current device.  The board may be used with 12V or 
24V circuits. 
 
Non-Vital 32/32 I/O PCB (N17061501) 
The Non-Vital 32/32 I/O PCB is similar in design to the 
Non-Vital 16/8 I/O PCB (see above description).  The 
“501” PCB contains 32 input circuits and 32 Output 
circuits.  Each output circuit contains a "low-side" FET 
transistor switch, which is turned on or off by the I/O 
Bus.  This switch grounds the circuit's load; the other 
side of which is connected to system battery voltage.   
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Descriptions (cont’d) 
All 32 output circuits are identical except for over-current protection.  Outputs 
(1 through 30) employ 0.5A PolySwitches (self-resetting semiconductor 
devices), to protect the output circuitry, allowing the PCB to drive a variety of 
loads.  A PolySwitch functions like a circuit breaker.  When the over-current 
trip point (about 0.75 amp) is exceeded, the device switches to high 
impedance.  The PolySwitch returns to low impedance when the overload or 
short circuit condition is removed.  The board may be used with 12V or 24V 
circuits.  Front panel LEDs on this board are identical to the “601’ PCB 
described above. 
 
Bi-Polar Non-Vital Output PCB (N17061801) 
This PCB enables the MicroLok II system to drive bipolar outputs such as 
searchlight signal mechanisms.  This board provides 12 independent outputs 
which change polarity under the control of 24 paired virtual outputs.  Alternate 
assertion of a virtual pair changes the actual output.  Two-color LEDs on the 
board’s front panel are used to indicate when the actual output is on, with 
green or yellow indicating the polarity.  (Yellow indicates normal polarity, and 
green indicates reverse polarity.)  If neither pair is asserted, the output is off 
and both LEDs are dark.  Outputs on this board are protected from accidental 
connection to B12 or N12.  Short circuit protection is also provided. If both 
virtual outputs of a pair are asserted, an error will be logged in the CPU event 
memory and the output will remain off. 
 
Advantages 

• Allow MicroLok II systems to interface most types of non-vital external 
devices and circuits. 

• Ample number of I/O channels meets most application needs. 
• Isolated (house-external circuit) and non-isolated (house-internal circuit) 

versions available. 
• Separate LEDs show states of all channels, including 32-channel 

versions. 
• Bi-Polar version available for bi-polar driver circuits (e.g. searchlight 

mechs.) 
• All boards service-proven on railroad and transit properties. 
 
 
 
 
 
Specifications 

• Refer to ordering tabulations for specifications of each MicroLok II Non-
Vital I/O PCBs. 

Typical Non-Vital I/O PCB 
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Ordering and Additional Information 

• Refer to tabulation for Non-Vital I/O PCBs’ part 
numbers. 

• Contact your ASTS USA Account Executive for 
Non-Vital I/O PCB applications and MicroLok II 
applications possibilities in general. 

 

• Request ASTS USA Service Manual SM-6800A for 
additional information. 

 
MicroLok II Non-Vital Input/Output PCBs

Order No.                               Type Inputs (Max.) Outputs (Max.) Voltage Notes
N17061801 Bi-Polar Non-Vital I/O -- 12 9.8-16.2 Vdc (1)(2)
N17000601 Non-Vital 16/8 I/O - LCP Type 16 8 6-30 Vdc (3)
N17061501 Non-Vital 32/32 I/O 32 32 6-30 Vdc --
N17062701 Non-Vital Isolated 32-Output -- 32 9.5-35.0 Vdc (4)
N17063701 Non-Vital Isolated 32-Input 32 -- 9.5-35.0 Vdc (4)

Note (1):  Bi-polar outputs (e.g. for searchlight signal mechanism).
Note (2):  250 ohm (nom.) load, poly-switch protected.
Note (3):  Used with built-in Local Control Panel N16901301 (see RSE-1D2.11).
Note (4):  Isolation allows switching power from sources isolated from MicroLok II P.S. batt.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MicroLok® is a registered trademark of Ansaldo STS USA, Inc. 
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MicroLok® II LED and Incandescent Signal 
Lamp Driver PCBs 
 
ASTS USA offers several wayside signal driver PCBs for MicroLok 
II-based transit and railroad applications.  The standard Vital Lamp 
Driver board provides up to 16 incandescent signal lamp driver 
channels and can also be used to operate specific models of LED 
signals.  The Vital LED 12 PCB is used to operate ASTS USA’s 
latest family of LED colorlight signals, and contains all vital 
circuitry internally.  Only modest changes are required to the 
MicroLok II software to accommodate the LED 12 board.  In 
addition to these boards, ASTS continues to support the Colorlight 
and Searchlight signal PCBs originally furnished with the 
MicroTrax Track Circuit System. 
 
Descriptions 
Vital LED 12 Driver PCB (N1706601) 
The Vital LED12 Signal Driver PCB provides up to twelve vital outputs 
for control of ASTS USA color light LED signals.  Outputs are controlled 
by "high-side" software-controlled switches which connect and 
disconnect the output of the ASTS USA Constant Current Regulators for 
the LED signals (refer to RSE-7A1 and RSE-7A2).  The Vital LED12 
PCB performs diagnostic and light-out detection functions without the 
use of external "check pulses." 
Power for the PCB output circuitry is provided by an isolated on-board 
power supply.  This supply also produces the reverse polarity voltage 
used for the Off-state output test.  Power to the supply is obtained from 
the system VCOR contacts. 
Front panel non-vital LEDs are software driven to indicate the controlled 
state of the PCB outputs.  A lamp out condition is indicated by an 
uneven flashing pattern of the output LED indicator (several quick "On" 
pulses followed by a longer "Off" period).  Twelve other discrete LEDs 
on the front panel monitor the states of the individual output channels.  
The Vital LED 12 Driver PCB is not designed to 
operate non-ASTS USA LED signals, including 
GELcore models.  Other devices used in the LED 
driver circuit include Protection PCBs and Constant 
Current Regulator (CCR).  Refer to RSE-7A1 and 
RSE-7A2 for additional information on these devices. 
 
Vital Lamp Driver (N17060101) 
The Vital Lamp Driver board enables the MicroLok II 
CPU to directly operate incandescent color light signal 
lamps.  This board can also be used to drive LED 
signals in selected applications.  The PCB uses 16 
outputs to drive up to 8, 12, or 16 incandescent lamps.  
Configurations are defined using the CPU PCB front 
panel switches and displays, or using the MicroLok II  

Maintenance Tools program loaded on a laptop 
personal computer.   Outputs from this PCB are 
controlled by "low side" software switches (i.e. an FET 
that switches the device load line to ground).  Lamps 
are typically connected from the output through a 
contact of the VCOR relay to battery “+”.  A short from 
an output to N12 or B12 will not cause damage, but 
the system will detect an error and shut down due to 
the false lighting of a lamp. 
Incandescent lamp voltage is adjusted using external 
variable resistors in the common returns for each 
signal head.  These resistors, typically mounted in the 
MicroLok II equipment rack, protect the lamp PCB 
from damage by limiting current in the event of a short 
circuit outside the equipment house.  Voltage on the  
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MicroLok® II LED and Incandescent 
Signal Lamp Driver PCBs 

Descriptions (cont’d) 
Lamp Driver PCB can be increased to up to 18 Vdc if 
required to compensate long-run cables. 
The Vital Lamp Driver is capable of operating 
GELcore RM4 LED signals.  (Other GELcore models 
and other brands of LED signals, including ASTS 
USA’s, cannot be driven by this board.  Refer to 
following description for ASTS USA’s Vital LED 12 
Driver PCB.)  RM4 signal operation requires specific 
MicroLok II Executive software, operation from as 12V 
source and location of the LED signal within 1500 ft. of 
the MicroLok II unit.  Contact your ASTS USA Account 
Executive for additional information on this application. 
Front panel displays on the Vital Lamp Driver PCB 
include two sets of eight LEDs that show the status of 
individual lamp driver output channels. 
 
“MicroTrax” Lamp Driver PCBs (N451910-1501, -7301) 
These PCBs are typically used in MicroTrax® and/or 
ECode railroad intermediate signal locations to 
operate 18W or 25W (10V) incandescent signals.  
Separate versions are available to drive colorlight or 
searchlight signals.  The colorlight version is capable 
of operating two signal heads and also includes two 
isolated vital input channels.  The searchlight version 
also has these features plus is capable of providing 5-
wire searchlight mechanism control.  Four screw 
terminals on the Searchlight board front panel permit 
provide green aspect repeater outputs for two such 
signals.  Six front panel LEDs (two sets) on both types 
of PCBs show when a specific (R-Y-G) aspect is 
turned on.  Signal lamp outputs on both types of PCBs 
are regulated and do not require use of external 
adjustment resistors.  Adjustment of lamp voltage and 
intensity are performed on the PCBs’ front panels 
using manually adjustable potentiometers. 
 
Advantages 

• Vital LED 12 PCB provides built-in “lamp”-out 
detection and “filament” checking. 

• Vital 12 PCB output channel circuit design assures 
correct signal state, no errors from transient signals. 

• Minimal software changes needed to 
accommodate LED 12 board. 

• Vital Lamp Driver PCB controls 8, 12 or 16 
incandescent lamps. 

• Vital Lamp Driver configuration available for 
operating GELcore RM4 LED signals. 

• “MicroTrax” style colorlight and searchlight PCBs 
ideal for railroad applications. 

LED 12 PCB 

 

Lamp Driver PCB 
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Specifications 

• Refer to ordering tabulation for specifications of 
individual PCBs. 

 
Ordering and Additional Information 

• Refer to tabulation to order LED and incandescent-
compatible signal lamp driver boards. 

• Refer to RSE-7A1 and -7A2 for additional 
information on ASTS USA LED signals. 

• Contact your ASTS USA Account Executive for 
signal lamp driver applications and MicroLok II 
applications possibilities in general. 

• For additional information on these lamp driver 
boards, request these ASTS USA service manuals: 
- Vital LED 12 Driver PCB:  SM-6800N 
- Vital Lamp Driver:  SM-6800A, SM-6800B 
- “MicroTrax” Signal Lamp Driver PCBs:  SM-

6470B 
 
 
 
 
 
 
 
 
 

MicroLok® and MicroTrax® are registered trademark of 
Ansaldo STS USA, Inc. 

Colorlight Lamp Driver 

 

Searchlight Lamp Driver 

 

Signal Lamp Driver PCB - Incandescent Signal Installations
Output Loads Output Loads Output Loads

Order No. Outputs (Max.) @10V @10V @12V Total Wattage
 N17060101 16 16, 18, 24, 25W Two 18W 24W 300W (max.)

Signal Lamp Driver PCB - LED Signal Installations
Order No.
 N17066101 LED Signal Lamp Driver PCB for up to 12 LED Signal Units (1)

Note (1):  Only compatible with ASTS USA LED signal units; see RSE-7A1, -7A2.

Signal Lamp Driver PCBs - Intermediate Incandescent Signal Installations
Order No. Type Lamps Driven Signal Head Isolated Inputs
 N451910-1501 Color Light 18 or 25W, 10V 1 or 2 2
 N451910-7301 Searchlight 18 or 25W, 10V 1 or 2 2  
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MicroLok® II Track Circuit PCBs 
 
MicroLok II Track Circuit PCBs permit the system to perform the 
critical function of train detection in railroad applications, both 
along the mainline and interlocking locations.  The MicroTrax 
Coded Track Circuit PCB is part of a total track circuit system that 
enables very long track circuits, accurate train detection 
regardless of ballast conditions, and data-intensive through-the-
rails communications.  The ECode Track Circuit PCB allows 
MicroLok II systems to interface with most versions of the 
Electrocode Track Circuit, thus expanding applications to more 
territories and simplifying the transition to all-MicroTrax 
operations.  For railroad interlocking (e.g. end of siding), the OS 
Track Circuit board provides a simple and reliable means of 
detecting trains within the interlocking tracks (no track occupancy 
relays required). 

 
Descriptions 
“MicroTrax” Coded Track Circuit PCBs (N451910-0701, -7601, -7603) 
The MicroTrax Coded Track Circuit PCB provides an interface between 
the CPU PCB vital microprocessor and MicroTrax style DC coded track 
circuits.  The MicroLok II CPU PCB monitors incoming coded track 
circuit communications through this PCB, and interprets a loss of 
communications (due to shunting of the signal by an approaching train) 
as a track occupancy condition (train detection).  Each Coded Track 
Board monitors two adjacent track circuits simultaneously.  The CPU 
processes the occupancy inputs in the context of the entire interlocking 
control scheme. 

 
The generation track code signal is connected to the 
rails through a Track Interface Panel consisting of a 
transformer and a low impedance inductor (see RSE-
1D3).  Eight front-panel LEDs on the board monitor a 
variety of signals such as Master and Slave track 
signal pulse transmissions and receptions (+/-) and 
valid message confirmation. 
 
ECode Track Circuit PCB (N17063901) 
The ECode Track Circuit PCB enables MicroLok II 
systems to be installed in territory equipped with 
current and past generations of Electrocode track 
circuits.  This board interfaces with the MicroLok II 
CPU PCB, where the actual processing of track 
messaging and train detection indications are 
performed.  Both this PCB and its associated Track 
Interface Panel (see RSE-1D3) are dual-capacity units 
capable of handling two independent dc coded track 
circuits. 

The front panel of this board contains LEDs and 
switches that permit on-site observation of track 
signals, calibration and maintenance checks.  By using 
a pushbutton on the ECode Track Circuit PCB’s front 
panel, users can view the transmitted/received codes, 
receive current, transmit voltage and transmit current.  
Rotary switches on the panel permit manual 
adjustment of track code transmit levels for the two 
controlled track circuits. 
 
OS Track Circuit PCB (N451810-6701) 
The On Switch (OS) Track Circuit PCB interfaces the 
MicroLok II system to the OS track circuit at 
interlocking applications requiring one OS transmitter 
and two OS receivers (end-of-siding).  An OS track 
circuit is used to indicate the track occupancy status of 
both the crossover track and the short section of 
mainline track near the switch.  Detection of the 
presence of a train in either of these areas is used to 
prohibit activation of the switch machine.  Train  
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MicroLok® II Track Circuit PCBs 

OS Track Circuit PCB 

 
 
Descriptions (cont’d) 
OS Track Circuit PCB (cont’d) 
detection indications are typically fed to a channel of 
the Vital Input PCB in the same MicroLok II cardfile.  It 
is not necessary to connect both receivers if it is not 
required by the application.  In many cases the 
transmitter is connected at the heel block and the two 
receivers provide independent train detection on the 
interlocking through and turnout tracks. 
The OS Track Circuit PCB is not equipped with a front 
panel and operates independently from the MicroLok II 
cardfile bus.  Four jumper locations on the board are 
used to set the OS track shunting voltage. 
 
Advantages 

• MicroTrax and ECode PCBs provide highly flexible 
interface between the rails and the MicroLok CPU. 

• Both PCBs highly adaptable to various interlocking 
and mainline applications. 

• Both PCBs equipped with detailed LED indications 
for routine monitoring and diagnostics. 

• ECode front panel permits on-unit track circuit 
adjustments. 

• OS Track Circuit PCB ideal for intra-interlocking 
train detection, without vital relays. 

 

MicroTrax TC PCB 

 

ECode TC PCB 
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Specifications 
MicroTrax Track Circuit PCB 
Cab Signal Compatibility: 40, 60 and 100 Hz (see ordering tab.) 
T.C. Length Adjustment: 0 to 36,000 ft. (10,973 m) in 1000 ft. (305 m) 

increments 
Standard Codes: 23 total (3 reserved for link-up, sleep mode and 

quick tumble down) 
 20 (12 sec. acceptance time) 
Fast Codes: 2 (6 sec. acceptance time) 
Code Format: AC 
Code Message Length: 2 sec. 
Code Start/End: 167 msec. guard pulse 
Code Pulse Durations: 167 or 333 msec. 
Code Amplitude: 2V p-p 
 
ECode Track Circuit PCB 
Track Circuit Lengths: ECode-to-ECode:  Up to 24,000 ft. (7315 m) @ 3 

ohms/1000 ft. (305 m) ballast 
 ECode to EC4:  Up to 15,000 ft. (4572 m) @ 3 

ohms/1000 ft. (305 m) ballast 
 ECode-to-EC5:  Up to 24,000 ft. (7315 m) @ 3 

ohms/1000 ft. (305 m) ballast 
Shunt Det. Response: Standard:  3.7 to 6.3 sec. 
 Shunt clear:  11.2 to 12.6 sec. 
 Quick shunt option:  100 msec. (approx.) 
Transmitter: Output to 2.5 Ohms:  1.0 to 2.5 Vdc 
 Output Impedance:  0.15 Ohms 
 Current measurement range:  0 to 6.0A 
Receiver: Input impedance:  0.15 Ohms 
 Current measurement range:  0 to 3.6A 
Sys. P.S. Current Draw: +5V:  110 Ma 
 +12V:  43 Ma 
 -12V:  52 mA 
Battery: 180 Ma (nom.), 1.1A (max.) 
 
OS Track Circuit PCB 
Operating Power: B12/N12 and +5Vdc 
Transmit/Receive Freq.: 400 Hz 
Receiver Output Voltage: 12 Vdc to 20 Vdc (15 Vdc nom.) 
Track Circuit Length: 1000 ft. (305 m) 
Track Lead Resistance: 0.5 ohms (max.) 
Shunting Voltage Adjust: Via jumpers 

Ordering and Additional 
Information 

• Refer to tabulation for track 
circuit PCBs’ part numbers. 

• Contact your ASTS USA 
Account Executive for 
MicroTrax and ECode 
applications and MicroLok 
II applications possibilities 
in general. 

• Request ASTS USA 
Service Manual SM-6800E 
for detailed information on 
ECode Track Circuit 
installation and calibration. 

• Request ASTS USA 
Service Manual SM-6800B 
for detailed information on 
MicroTrax Track Circuit and 
OS Track Circuit installation 
and calibration. 
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MicroLok® II Track Circuit PCBs 

 
Ordering Information 
 

Order No. Coded Track Circuit and OS Track Circuit PCBs
 N451910-0701 Coded Track Circuit PCB for general non-cab & 100 Hz cab sig.-compatible applications.
 N451910-7601 Coded Track Circuit PCB for 40 Hz cab signal-compatible applications.
 N451910-7603 Coded Track Circuit PCB for 60 Hz cab signal-compatible applications.
 N17063901 E-Code Coded Track Circuit PCB for Electrocode applications
 N451810-6701 OS Track Circuit PCB  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MicroLok® and MicroTrax® are registered trademarks of Ansaldo STS USA, Inc. 
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MicroLok® II Sleep Mode PCB 
 
The MicroLok II Sleep Mode PCB enables a remotely-located MicroLok II 
unit to conserve power when not needed for track circuit operations.  As 
such, it is ideal for track integrity (i.e. broken rail) applications in remote, 
dark territory locations where minimum power consumption is essential.  
Using the Sleep Mode configuration, these MicroLok II units can be 
powered by less expensive on-site power sources (e.g. solar), rather than 
much more expensive commercial power cabling. 

 

Description 

General 

The Sleep Mode PCB allows a MicroLok II unit to enter low power mode and 
draw very little battery power.  The unit can be awakened to a fully functional 
mode by a wake-up radio signal or through the rails in response to a MicroTrax 
track message.  Under normal circumstances, when a train is not in the area, all 
other MicroLok II units will be in a low power mode awaiting instructions to verify 
the integrity of the track circuit.  When requested, the Sleep Mode PCB will 
monitor the integrity of the rails using MicroTrax Track PCBs and report any 
broken rail condition.  Wake-up can also be accomplished by pressing the East 
and West pushbuttons on the front panel of the Sleep Mode PCB. 

 

Response Times 

The wake-up time for a Sleep-Mode equipped MicroLok II unit is approximately 
one minute.  The Sleep Mode PCB will wake-up in response to a single contact 
closure (East Radio Wake-Up, West Radio Wake Up, East track Wake-Up, or 
West Track Wake-Up) of no less than one second.  The unit will return to Sleep 
mode after the loss of two consecutive inputs (East Clear, East Not Clear, West 
Clear, West Not Clear, East, or West) within 30 seconds.  When awakened by 
use of the front panel pushbuttons, the Sleep Mode PCB will remain in operation 
for approximately one hour. 

 

Front Panel Displays 

The Sleep Mode PCB incorporates eight user devices including six LEDs and two 
pushbuttons.  One LED indicates the system is or is not in Sleep Mode.  Four 
LEDs indicate receipt of wake-up signals from the east or west track circuits, 
receipt of east or west radio transmit signals, and activation of the Push To Test 
Pushbuttons.  Each of these buttons put the Sleep Mode PCB into Test Mode in 
the East or West direction (respectively) allowing a technician to troubleshoot the 
system for a user-specified period of time.  The switch is held down for a 
minimum of 0.5 second to activate the test.  
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MicroLok® II Sleep Mode PCB 

Specifications 
Operating Power 
Power Input: 12 Vdc (9.8 to 16.2 Vdc) 
Minimum Startup Power: 11.5 Vdc 
Nominal Current: Operation Mode:  1A (not 

including radio current) 
 Sleep Mode:  0.1A (not including 

radio current) 
Battery Ripple: 0.5 VP-P (max.) 
 
East and West Radio Wake-Up Inputs 
Power Input: 12 Vdc (9.8 to 16.2 Vdc) 
Wake-Up Response Time: Up to 60 sec. (from initial radio 

reception to activation of Track 
Clear or Track Not Clear) 

 
System-to-Radio Outputs 
Load Voltage Output Range: 60V max. 
Load Current Output Range: 3A max. @ 70°C 
 6A max. @ 25°C 
 
Auxiliary East Input and Auxiliary West Input 
Min. Input to ensure ON State: 9.5 Vdc 
Max. Sustained Input: 34 Vdc 
Input to Ensure OFF State: Up to 7.0 Vdc 
 
Radio System Contacts 
Required: 2 (1 for East Wake-Up Input, 1 

for West Wake-Up Input) 
Type: Isolated dry contacts 
Current Capacity: 0.100A 

Ordering Information and Additional 
Information 

• Refer to tabulation below for Sleep 
Mode PCB part number. 

• Contact your ASTS USA Account 
Executive for additional information on 
Sleep Mode PCB applications and 
MicroLok II applications possibilities in 
general. 

• Request ASTS USA Service Manual 
SM-1D1.0032 for additional technical 
details about this board. 

 

 
 
 

 Order No. Description
 N17064901 MicroLok II Sleep Mode PCB  

 
 
 
 
 
 
 
 
 

MicroLok® is a registered trademark of Ansaldo STS USA, Inc. 
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MicroLok® II Cab Signal PCBs 
 
MicroLok II cab signal PCBs enable the system to 
generate various standard pulsed code rates and carrier 
frequencies for railroad applications, thus eliminating the 
need for separate and expensive cab coding equipment 
and circuits.  Two basic types of cab-related boards are 
used for this purpose:  The Coder Output and the Cab 
Amplifier.  Special “Auxiliary” versions of these boards 
are available for railroads using 50 CPM code rates and 
40/50Hz carriers. 
 
Description 
Coder Output and Auxiliary Coder PCBs (N451910-5801 and 
N451910-7001) 
The Coder Output PCBs are responsible for producing the 
cab signal code rates that define the speed commands 
transmitted to the train’s onboard cab signal systems.  Two 
versions of this PCB are provided.  The “5801” PCB produces 
the industry-standard rates of 75, 120 and 180 CPM, while the 
“7001” PCB produces an additional 50 CPM for special 
applications.  The MicroLok II CPU logic directs the Coder 
Output PCB to generate the required code rate.  The selected 
rate is then used to modulate the Cab Amplifier PCB’s carrier 
signal (refer to description below).  An east-west “direction” 
code is also sent by the CPU to the Coder Output which, in 
turn, controls relays on the MicroLok II Cab Interface Panel 
(see RSE-1D3) to change the direction of the final cab signal 
transmission.  The cab signal is always transmitted from the 
end of the track circuit that the train is traveling towards.  A 
jumper is required between selected connector pin-outs on 
the Coder Output PCB.  This jumper provides the east/west 
direction signal to the Cab Amplifier PCB. 
Front panel LEDs display the selected code rate (mimicked by 
a separate flashing LED) and present cab signal east-west 
transmission direction.  A Steady Carrier switch on the Coder 
Output PCB front panel allows steady energy to be applied to 
the east or west side of the track connection during rail 
current adjustment. 
 
Cab Amplifier PCB (N451910-6401, -6901) 
The Cab Amplifier PCBs create the baseline carrier frequency 
for the code rates supplied by the Coder or Auxiliary Coder 
Output PCB.  Two versions of Amplifier PCB are available for 
standard 60Hz/100Hz applications or special 40Hz/50Hz 
applications.  The PCB incorporates a jumper used to select 
the appropriate carrier frequency.  Another jumper defines 
current limiting for short or long track circuits in conjunction 
with matching adjustments on the associated Cab Signal  

Coder Output PCB 

 

Cab Amplifier PCB 
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MicroLok® II Cab Signal PCBs 

Description (cont’d) 
Cab Amplifier PCB (cont’d) 
Interface Panel.  Cab amplifier output connections to 
cab panel transformer primary are doubled to carry the 
extra current load.  The East and West direction relays 
on the panel are energized through three additional 
wire connections. 
The Cab Amplifier PCB also operates separately from 
the CPU PCB (no cardfile bus communications).  Two 
front-panel LEDs monitor transmission of coded cab 
signal to the associated Cab Signal Interface panel 
and the state of an on-board current limiter circuit. 
 
Advantages 

• Deliver both standard and special application cab 
signals code rates and carriers. 

• Simplify MicroLok II cab signal installations by 
eliminating separate cab coding equipment. 

• Simple jumper adjustments allow on-site selection 
of: 

- Transmission east-west direction 

- Carrier frequency 

- Current limiting for short or long track circuits 

Specifications 
Carrier Frequencies: 40 or 50 Hz, 60 or 100 Hz 

(Refer to ordering tab.) 
Code Rates: 50, 75, 120, 180 (refer to 

ordering tab.) 
Battery Current Draw: No outputs:  1.5A 
 60 Hz carrier/50% on time:  

10.0A (max.) 
 100 Hz carrier/50% on time:  

15.0A (max.) 
Rail Current*: Entering end/60 Hz carrier:  

1.0A @ 10,000 ft. (3048 m)** 
 Entering end/100 Hz carrier:  

2.0A @ 8,000 ft. (2438 m)** 
 *   Based on 13V battery 
 ** @ 4 Ohms/1000 ft. (305 m) 

ballast 
 
Ordering and Additional Information 

• Refer to ordering tabulation for Coder Output and 
Cab Amplifier part numbers. 

• Contact your ASTS USA Account Executive for 
Cab Signal applications and MicroLok II 
applications possibilities in general. 

• Request ASTS USA Service Manual SM-6800A 
and SM-6800B for additional information on these 
PCBs. 

 
 

Cab Signal-Related PCBs
Order No. Type Code Rates Order No. Type Carrier Freq.
N451910-5801 Coder Output 75, 120, 180 N4519106401 60/100 Hz Ampl. 60 or 100 Hz
N451910-7001 Aux. Coder Out. 50 N4519106901 40/50 Hz. Ampl. 40 or 50 Hz  

 
 
 
 
 
 
 
 
 
 
 
 
 

MicroLok® is a registered trademark of Ansaldo STS USA, Inc. 
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MicroLok® II Communications and Serial Link Relay PCBs 
 
The microprocessor-based Communication PCB allows 
MicroLok II to connect directly to an Ethernet network by 
means of two RJ-45 ports.  The Ethernet capability also 
expedites connection of MicroLok II systems to other 
Ethernet-compatible control systems such as ASTS 
USA’s new AF-902/904® Generation II Track Circuit (refer 
to RSE-1F1). 
The Serial Link Relay board is used specifically for 
earlier ATC applications where a “Track” MicroLok II is 
controlling several AF-900 Series Track Circuit cardfiles 
over a standard master-slave serial link. 
 
Descriptions 
Communication PCB (N17066403) 
The Ethernet port on the Communication PCB may be used 
individually for different links, or may be paired on the same 
link for use as a redundant network.  The board bridges the 
CPU Board to external equipment via these two ports.  An 
external connector at the rear of the cardfile provides the 
actual interface point between the Communications PCB and 
external systems.  The connector allows a standard Ethernet 
cable to be plugged directly into the back of the MicroLok II 
cardfile.  This connector contains three address-selection 
jumpers and two RJ-45 jacks for the Ethernet ports. 
The Communications PCB front panel contains six LEDs, 
one reset button and a 9-pin DB-9 serial port connector.  Two 
LED indications monitor Ethernet activity, three monitor the 
start-up of the on-board executive software and one monitors 
the reset process.  As the name implies, the reset button is 
pushed to reboot the Communications PCB after a 
shutdown.  The DB-9 connector is only used for factory 
testing; no user interface is required. 
Note:  The Communications PCB is only compatible with 
MicroLok II cardfiles incorporating rear-accessible 48-pin and 
96-pin connector/cable assemblies (refer to RSE-1D1 and 
RSE-1D20). 
 
Serial Link Relay PCB (N17062301) 
The Serial Link Relay PCB connects serial outputs from the 
MicroLok II CPU to four serial ports that can be manually 
configured to suit the serial system communication line 
project needs.  For example, this PCB can be used in transit 
ATC applications where a “Track” MicroLok II system is 
communicating cab signal speed commands to AF-900 
series track circuits. 

 
 
The board provides a non-vital means of 
connecting and disconnecting a MicroLok II 
unit's serial links to the system communication 
lines.  These serial lines are redirected through 
the Serial Link Relay PCB's relay contacts, 
allowing the Transmit Data (TxD) and Request-
to-Send (RTS) circuits to be disconnected from 
the external wiring when the VCOR relay is 
released.  The PCB also provides two level 
shifters to convert RS-232 lines to RS-485 thus 
allowing four RS-485 serial links.  External 
communication ports are wired to "D" 
connectors on the Serial Link Motherboard.  A 
set of four DIP switches with associated 
termination resistors are located on the Serial 
Link internal motherboard for termination/ 
biasing of the RS-485 communication ports.  
Seven 2-position jumpers provide grounding 
paths for the serial links. 
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MicroLok® II Communication and 
Serial Link Relay PCBs 

Descriptions 
Serial Link Relay PCB (cont’d) 
Two LEDs on the PCB’s front panel monitor the state 
of the board’s internal +5V power.  A third LED 
indicates which Serial Link PCB and which cardfile is 
on-line.  For MicroLok II units with a VCOR, when lit 
the LED indicates the unit is on-line and sending serial 
information.  For units without a VCOR, it shows the 
state of system power. 
 
Advantages 
• Communications PCB provides simple, easily-

installed Ethernet capability for MicroLok II 
systems. 

• Dual Ethernet ports available individually for 
different links or paired (same link) for redundant 
network. 

• Cardfile rear connector provides convenient 
Ethernet jack connection to rear of MicroLok II 
cardfile. 

• Serial Link Relay PCB bridges “Track” MicroLok II 
to earlier-model AF-900 Series ATC Track Circuits. 

• RS-232-to-RS-485 conversion circuit provided in 
Serial Link Relay PCB 

 
Specifications 
Communications PCB 
Conversions: Serial-to-Ethernet, Ethernet-

to-Serial 
External Ports Type: Two RJ-45 jacks 
Cardfile Connector: Internal:  32-pin plug 
 External:  RJ-45 
Noise Filtering: ASTS USA CMF-101 

Common Mode Filter 
recommended (refer to RSE-
3H4) 

Serial Communications PCB 
Serial Ports: Four 
Port Conversion: RS-485 or RS-432/232 

(jumper-selected) 
Port Term./Biasing: Type:  Resistor networks 
 Termination devices:  Four 8-

rocker DIP switches 
Serial Line Ground: Via seven 2-position jumpers 

Ethernet Jacks On Communications PCB Rear 
Connector 

 

 
 
Ordering and Additional Information 

• Refer to tabulation on next page for 
Communications and Serial Link Relay PCBs part 
numbers, plus associated components. 

• Contact your ASTS USA Account Executive for 
Communications and Serial Link Relay PCBs’ 
applications as well as MicroLok II applications 
possibilities in general. 

• Request the following ASTS USA Service Manuals 
for additional information on these PCBs: 

- Communication PCB (N17066403):  SM-
1D1.0026 

- Serial Link Relay PCB:  (Contact ASTS USA) 

 

 

 

 

 

 
MicroLok® is a registered trademark of 

Ansaldo STS USA, Inc. 
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Communications PCB 

 

Serial Link Relay PCB 

 
 
Ordering Information 
 

 Order No.                                   Description
 N17066403 Communication PCB
 N39908001 External Board Connector (for Communications PCB)
 N17062301 Serial Link Relay PCB  
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MicroLok® II Vital Hot Standby Synchronization PCB 
 
The microprocessor-based Vital Hot Standby 
Synchronization (Sync) PCB adds a new network 
protocol for partnering two MicroLok II units to provide 
redundant seamless operation and increase availability 
of the overall system.  Both units of the pair deliver the 
same synchronized physical outputs.  Should one unit 
of the pair become disabled through a system reset, 
power down or other error condition, the internal logic 
and output states remain the same but control transfers 
to the remaining unit.  
 
Description 
Identical Sync PCBs are installed in the MicroLok II cardfiles 
that form the hot-standby pair and are linked by a special 
Ethernet-compatible cable assembly.  Actual connections are 
made at a dual RJ-45 connector plug mounted on the rear of 
each MicroLok II cardfile.  Front panel devices include four 
LED pairs that show inter-unit communications and on/off-
line status.  These monitor the “Self” and “Partner” MicroLok 
II systems, “Partner” VCOR relay (picked or dropped), 
MicroLok II system in or out of “Quarantine” mode and the 
state of the actual synchronization status between the two 
units.  Six additional LEDs provide information on the 
individual Ethernet channels (1 and 2) and boot-up of the on-
board Executive software.  The 2-position toggle switch on 
the front panel initially biases that MicroLok II unit as the on-
line system or the off-line system.  A momentary pushbutton 
is used to manually reset the entire Sync board when 
required. 
Each Sync PCB contains four vital input channels, two vital 
output channels and an Ethernet communications link (all 
interfaced of the 48-pin top connector plug).  This board also 
incorporates two non-vital inputs controlled by the front-panel 
switches.  These are all system-level I/O points. 
 
Advantages 

• Provides for exceptionally high reliability and availability 
via redundant MicroLok II systems. 

• Smooth, seamless failover from on-line (hot) to standby 
MicroLok II. 

• Negligible disruption to signaling systems during failover. 
• Self-contained PCB is microprocessor-based, does not 

place added processing load on main CPU. 
• Front panel controls/displays give maintainers detailed 

information on both system’s status. 

 
 
Specifications 
Part Number N17066401 
Voltage: 12V (VBATT) 
Input: On = VIN > 9.5 Vdc 
 Off = VIN < 7.0 Vdc 
Output: On = VOUT > 0.95 VBATT 
 Off = VOUT < 0.75 Vdc 
To CIP: 3.3 Vdc (nom.), 2.5A max 
 
Part No. N17066402 
Voltage: 24V (VBATT) 
Input: On = VIN > 17.0 Vdc 
 Off = VIN < 9.0 Vdc 
Output: On = VOUT > 0.95 VBATT 
 Off = VOUT < 1.5 Vdc 
To CIP: 3.3 Vdc (nom.), 2.5A max 
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MicroLok® II Vital Hot Standby 
Synchronization PCB 

 

Ethernet Jacks On Rear Connector 
 

 
 

 

Ordering and Additional Information 

• Refer to tabulation for Vital Hot Standby Synchronization PCB and 
connector part numbers. 

• Contact your ASTS USA Account Executive for Vital Hot Standby 
Synchronization PCB applications as well as MicroLok II 
applications possibilities in general. 

• Request ASTS USA Service Manual SM-1D1.0027 for additional 
information on this PCB. 

 

 

 
Order No.                                Description
N17066401 Vital Hot Standby Synchronization PCB:  12V (nom.)
N17066402 Vital Hot Standby Synchronization PCB:  24V (nom.)
N39908001 External Board Connector  

 
 

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



To order, call 1-800-652-7276  www.ansaldo-sts.com 
 

RSE-1D2.10, p. 1 
 

Wayside Signaling 
Systems 

 Ansaldo STS USA 

RSE-1D2.10 
Rev. 1-16 

 

MicroLok® II Power Supply and Conditional Power 
Supply (CPS) PCBs 
 
ASTS USA supplies a variety of power supply PCBs to meet the 
requirements of different MicroLok II applications.  Versions are 
available with a combination of internal (5V, 12V) and/or CPS circuits.  
All of these boards have provided safe and dependable service in 
mass transit and railroad applications for over a decade. 
 
Descriptions 
Power Supply and Power Supply/CPS PCBs (N16601203, N16661203, 
P30B.0100046, P20B.0100038) 
Power Supply PCBs provide basic internal MicroLok II system operating 
power.  Several versions of these boards also serve a vital role in the fail-safe 
design of the system. 
All versions of these boards produce regulated ±12V and +5V cardfile power 
from system battery.  The “N166” boards are designed for an input voltage 
range of 9.8 to 16.2 Vdc, while the “P20B” and “P30B” boards are designed for 
an input voltage range of 9.8 to 32.0 Vdc.  MicroLok II cardfile power is 
distributed to the other system printed circuit boards (through the motherboard) 
to the cardfile PCB's 96-pin PCB bottom rear connector.  The +12V output of 
the Power Supply PCB is not used as a source for any vital or non-vital 
outputs.  (External battery power is used for this purpose).  Current draw on 
the battery is determined by the application configuration, (number of signal 
lamps, cab signal carrier frequency, etc.) and can be computed by using the 
power calculation feature of the MicroLok II Development System. 
The N16661203 version of this board also contains a Conditional Power 
Supply (CPS) circuit.  This particular board generates the VCOR voltage (–9 
Vdc to –14Vdc) from a 250Hz CPU check signal, to energize the VCOR relay.  
The 250Hz check signal is delivered to the Power Supply PCB as long as 
diagnostic checks performed continuously by the CPU detect no internal or 
external system faults.  The CPS creates the VCOR voltage in response to the 
250Hz signal.  Failure of a diagnostic check by the CPU results in the removal 
of this check signal from the power supply PCB and the corresponding loss of 
VCOR power.  Once the VCOR drops all output power is removed from the 
cardfile vital outputs. 

 

Several versions of these boards are equipped with a 
standard front panel.  In these boards, the front panel 
LEDs on this board indicate when the 5V internal power 
is turned on, and when the “conditional” power output to 
the VCOR is turned on.  The remaining versions of these 
boards have no front panel and are designed to be 
mounted behind a blank panel or one of the MicroLok II 
built-in Local Control Panels (LCPs).  Refer to the 
ordering tabulations for the specific board configurations. 
Note:  ASTS USA’s PN-150B relay (see RSE-4E1) is 
used for low output current VCOR applications, while the 
PN-150HD relay (see RSE-4E2) is used for high output 
current VCOR applications. 

Conditional Power Supply (CPS) PCB (N451910-7501) 
The CPS PCB is used in MicroLok II installations where 
internal operating power is supplied from a separate PCB 
or source.  As such, this board is equipped with the same 
CPS circuit required to enable the pick-up voltage for the 
VCOR.  Point-to-point wiring between the upper and 
lower motherboards transfers the required voltage (+5V, 
+12V, -12V and ground) to the upper motherboard PCB 
slot connector to provide these board’s required 
operating power.  The board is equipped with its own 
front panel, 
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MicroLok® II Power Supply and 
Conditional Power Supply (CPS) PCBs 

Advantages 

• Internal 5V/12V circuits regulate/convert external battery power for all MicroLok II 
cardfile circuits. 

• CPU-controlled CPS plays critical role in driving VCOR relay for vital outputs 
power. 

• Boards available with or without front panels/LED indicators for use with/without 
built-in LCPs, blank panels, etc. 

 
Specifications 

• Refer to ordering tabulation for Power Supply/CPS board specifications. 
 
Ordering and Additional Information 

• Refer to tabulations for Power Supply and CPS board part numbers. 

• When replacing a Power Supply PCB, make certain of the PCB type.  An old 
model N16660301 PCB can be replaced with a new model N16661203 PCB or 
P20B.0100038 PCB, but not new with an old (due to current ratings). 

• Note:  A constant-voltage type charger is recommended for the batteries 
supplying power to the MicroLok II system.  The batteries must be capable of 
providing a minimum voltage of 11.5 Vdc at system start-up.  (The system will 
not turn on with a battery voltage of less than 11.5 Vdc.) 

• Contact your ASTS USA Account Executive for Power Supply/CPS PCB 
applications as well as MicroLok II applications possibilities in general. 

• When ordering a replacement MicroLok II Power Supply PCB, please note that a 
Power Supply-only PCB cannot be interchanged with a CPS-only PCB. 

• Request ASTS USA Service Manuals SM-6800A and SM-6800B for additional 
information on the Power Supply and CPS boards. 

 
 

Power Supply and Conditional Power Supply PCBs
Isolated 5V 12V Front

Order No. Type Output  Internal Internal Input Range Panel Notes
N16661203 P. Supply + CPS Yes +5V @ 5A +12V@1A 9.8-16.2 Vdc Yes (1)(2)(4)

-12v@2A
N16601203 P. Supply + CPS Yes +5V @ 5A +12V@1A 9.8-16.2 Vdc No (1)(2)(3)(4)

-12v@2A
P20B.0100038 P. Supply + CPS Yes +5V @ 5A +12V@1A 9.8-32.0 Vdc Yes (1)(2)(4)

-12v@2A
P30B.0100046 P. Supply + CPS Yes +5V @ 5A +12V@1A 9.8-32.0 Vdc No (1)(2)(3)(4)

-12v@2A
N451910-7501 CPS Only No -- -- -- Yes (5)

Note (1):  +5V power for cardfile internal +5V circuits.
Note (2):  +12V power for cardfile internal +12V and -12V circuits.
Note (3):  Mounted behind blank or LCP panel.
Note (4):  With Isolation power supply
Note (5):  Used when cardfile powered from external source.  

 
MicroLok® is a registered trademark of Ansaldo STS USA, Inc. 
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MicroLok® II Built-In Local Control Panels 
 
Optional built-in Local Control Panels (LCP) enable MicroLok II 
units to serve as self-contained LCPs, without the need of a 
traditional, separately-mounted panel.  As such, these panels 
eliminate the cost and mounting/wiring complications of a 
traditional panel.  The panel design enables a technician to 
configure the LCP layout for different types of simple railroad 
interlocking (e.g. end of siding).  Separate LCP units are 
provided for the MicroLok II General Purpose and Half Box 2X 
cardfiles. 
 
Descriptions 
Built-In LCP for MicroLok II General Purpose Cardfiles (N16901301) 
This MicroLok II built-in Local Control Panel (LCP) enables manual 
operation of interlocking switches, signals, and selected inputs and 
outputs.  The on-unit panel is intended for simple interlockings such 
as single end-of-siding or crossovers.  This device attaches to the 
cardfile frame and plugs into the 48-pin front connector of Non-Vital 
I/O PCB N17000601 (refer to RSE-1D2.3).  LCP front panel devices 
include interlocking-related and power supply-related LEDs, 2-position 
toggle switches, and a key lock for enabling/disabling the operation of 
the LCP.  

 
Six LEDs are arrayed to allow arrangement of different 
interlocking track/signal configurations (east or west 
end-of-siding or single and double crossover, for 
example).  A reversible plastic insert on the LCP front 
panel provides a legend for the panel switches and 
LEDs.  This insert can be modified to mask selected 
LEDs as necessary based on the specific configuration 
of the associated interlocking. 
 
Built-In LCPs and Relay Driver PCB for MicroLok II 
HB2X Cardfile (N16926001, N16926002, N451810-
4801) 
ASTS USA also provides built-in LCPs for the new 
MicroLok II Half-Box 2X cardfile.  Like the LCP 
installed on the General Purpose cardfile, these LCPs 
enable full testing and contingency operation of the 
associated interlocking, without the need to install a 
separate stand-alone LCP panel and all the required 
wiring.  The HB2X LCPs incorporate the same array of 
switches and lamps, as well as the familiar reversible 
insert card designed to mimic the interlocking 
configuration (end of siding, single crossover, double 
crossover, etc.  Two versions of the HB2X LCPs are 
available, including one with toggle switches and one 
with momentary-action pushbuttons for the three user-
defined functions. 

A local/remote operation selection switch is also 
incorporated (see diagram on page 2).  Both LCPs 
utilize a separate Relay Driver PCB to interface the 
panel to the cardfile’s inside backplane connectors. 
 
 
 
 
Advantages 

• Eliminates need for separate traditional stand-alone 
LCP and associated wiring. 

• Permits on-unit control of interlocking devices for 
maintenance or contingency operations. 

• Equipped with all required switches and lamps to 
control and monitor interlocking devices. 

• Reversible insert card provides convenient means 
of mimicking interlocking tracks. 

• Separate LCP units for General Purpose and HB2X 
cardfiles. 

• HB2X LCPs available with pushbutton or toggle 
switches for user-defined functions. 
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MicroLok® II Built-In 
Local Control Panels 

Built-In Local Control Panel for MicroLok II Half-Box 2X Cardfile 
 

 
 

Ordering and Additional Information 
• Refer to tabulation for MicroLok II LCP and PCB 

part numbers. 
• Relay Driver PCB must be ordered when ordering 

HB2X type LCPs (see tab.) 
• Contact your ASTS USA Account Executive for 

Local Control Panel applications as well as 
MicroLok II applications possibilities in general. 

 
 

• Request ASTS USA Service Manuals SM-6800A 
and SM-6800B for additional information on the 
local control panels used in the General Purpose 
cardfile. 

• Request ASTS USA Service Manual SM 1D2.0009 
FOR additional information on the local control 
panels used in the HB2X cardfile. 

 
Built-In Local Control Panels and Relay Driver PCB

Order No.                   Description Note
 N16901301 Built-In LCP for General Purpose Cardfile (1)
 N16926001 Built-In LCP for Half Box 2X Cardfile (toggle switches) (2)
 N16926002 Built-In LCP for Half Box 2X Cardfile (PB switches) (3)
 N451810-4801 Relay Driver PCB (4)

Note (1):  Used with Non-Vital I/O PCB N17000601
Note (2):  With toggle switches for user-defined functions
Note (3):  With pushbutton switches for user-defined functions
Note (4):  Required when ordering the HB2X LCPs.  

 
MicroLok® is a registered trademark of Ansaldo STS USA, Inc. 
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MicroLok® II Cardfile Blank Panels 
 
Description 
Blank panels for MicroLok II cardfiles are used to cover spaces not 
occupied by plug-in PCBs.  In addition to providing a contiguous 
surface for all of the plug-in PCBs, these panels help minimize 
damage to the PCBs and the cardfile motherboard from dust and 
other potential intrusions.  Several versions of the blank shield panels 
are available for covering a single cardfile slot or two slots. 
 
Ordering Information 

• Refer to tabulation for MicroLok II Blank Panel part numbers. 

 
 

 
 
 
 

Blank Panels
Order No.                    Description
N451850-2902 Single-slot blank panel
N451850-2901 Double-slot blank panel  

 
 
 

MicroLok® II is a registered trade mark of Ansaldo STS USA, Inc. 
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MicroLok® II Discrete Wire Connector/Cable Assemblies for 
Cardfile PCBs 
 
General Description 
ASTS USA provides fully assembled connector/cable 
assemblies for interfacing PCBs in the MicroLok II 
General Purpose cardfile and H.B. cardfile to external 
circuits.  These assemblies include 48-pin or 96-pin 
connector housings (as required by the associated 
PCB) and are available in cable lengths of 6, 15 or 30 
feet (1.8 m, 4.6 m, 9.1 m).  Where applicable to the 
PCB, the connector housing also incorporates a small 
address-select PCB with six 2-position jumpers for 
setting the PCB’s cardfile slot address.  The 
interfacing cable for the CPU PCB contains an 
EEPROM for holding site-specific configuration data; 
this allows the CPU board to be replaced while 
keeping the EEPROM programming intact. 
Note:  The MicroLok II H.B. cardfile (see RSE-1A14) 
only accepts the 48-pin style connector/cable 
assemblies, not the 96-pin which is designed for the 
32-channel Non-Vital I/O PCBs. 
 

 
 

Ordering Information:  Connector/Cable 
Assemblies 

• Refer to ordering tabulation for MicroLok II 
connector/cable assemblies. 

• Contact your ASTS USA Account Executive for any 
required MicroLok II circuit interfacing information. 

 
Connector/Cable Assembly Example:  N16911801 

 

 
 



RSE-1D2.20, p. 2  
 

 

Ansaldo STS USA 
RSE-1D2.20 
Rev. 7-12 

Cardfile Plug-In PCBs, Front Panels and 
Cables (MicroLok® II Applications) 

 
 

Ordering Information:  Connector/Cable Asssemblies 
 

Pre-Fabricated MicroLok II PCB Connector/Cable Assemblies
Order No. Length Used With (PCB) Related PCB Part No. Note
N16911801 6' CPU N17061301 --
N16911802 15'
N16911803 30'
N16912201 6' Vital Input N17061001 (12V), N17061002 (24V) (1)
N16912202 15' or N17061003 (50V)
N16912203 30'
N16912101 6' DC Lamp Driver N17060101 --
N16912102 15'
N16912103 30'
N16913101 6' Coded Track Ckt. N17063901 --
N16913102 15' (E-Code and
N16913103 30' MicroTrax)
N16912801 6' OS Track Ckt. N451810-6701 --
N16912802 15'
N16912803 30'
N16912001 6' Non-Vital Bi-Polar N17061801 --
N16912002 15' Output
N16912003 30'
N16912501 6' 32-In/32-Out N17000601 --
N16912502 15' Non-Vital I/O
N16912503 30' (used with LCP)
N16912601 6' 32-In/32-Out N17001501 --
N16912602 15' Non-Vital I/O
N16912603 30' (non-LCP)
N16913001 6' 32-In Non-Vital N17063701 --
N16913002 15'
N16913003 30'
N16912901 6' 32-Out Non-Vital N17062701 --
N16912902 15'
N16912903 30'
N16911701 6' Power Supply N16611201, N16611202 (1)
N16911702 15'
N16911703 30'

Note (1):  All PCB part number versions shown compatible with associated cables.  
 
 
 
 
 
 
 
 
 
 

MicroLok® is a registered trademark of Ansaldo STS USA, Inc. 
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Track Interface Panels (MicroLok® II Applications) 
 

Track Interface Panels are designed to ensure 
sharp and reliable injection of wayside-generated 
codes into the rails and equally dependable 
detection of received signals from the rails.  These 
panels are designed to isolate MicroLok II systems 
from any unwanted stray signals or harmonics 
from other systems also using the rails for 
communications.  Mounting, wiring and 
adjustment of these panels is easy to perform.  
Refer to the ordering tabulations for specifications 
of these panels. 
 
Coded Track Interface Panel 
The Coded Track Interface Panel is designed for 
“MicroTrax®” track signals and terminates the track at 
very low impedance to the frequency components of 
the track code.  This feature enables the use of 
maximum length track circuits, and ensures that the 
coded track subsystem is compatible with wide-band 
terminating shunts.  A high impedance is also created 
at 150 Hz and higher frequencies.  This ensures 
compatibility with highway crossing motion and 
predictor equipment without the need for external 
blocking units.  Four versions of the Coded Track 
Interface Panel are available for use with the MicroLok 
II system.  Three of these panels are designed for 
operation with different cab frequencies (as required). 
 
E-Code Track Interface Panel 
The E-Code Track Interface Panel performs the same 
functions as the standard Coded Track Circuit 
Interface Panel, but is tailored to carry the Electrocode 
track signals.  This panel is also designed to protect 
track communications from unwanted transient 
electrical signals. 
 
Cab Signal Interface Panel 
Three different Cab Signal Interface panels are 
available to interface the system-generated cab 
signals with the rails for overlay on coded track circuit 
signals.  Each configuration of the interface panel 
accommodates a different cab signal carrier 
frequency, including the typical 60 and 100 Hz 
carriers, and a 40 Hz carrier for special applications. 

 
“MicroTrax” Coded Track Interface Panel 

 

 
E-Code Track Interface Panel 

The Cab Signal Interface Panels limit harmonics that 
could disrupt highway motion detectors and crossing 
predictors.  Unwanted side-band frequencies are 
minimized through the use of special carrier switching 
and carrier cycle numbering schemes. 
Each panel is equipped with adjustments for rail 
current (both sides of insulated joint) and fine 
calibration of carrier frequencies.  Panel protective 
features include current limiting when a train is directly 
over the track connections and built-in filtering to 
prevent cab transmitter interference with coded track 
messages. 
 
Advantages 

• Compatible with existing track circuits and other 
signals on the rails. 

• Highly immune to potential interference. 

• Isolates sensitive control system electronics from 
transient voltages in the rails. 

• Easy installation and adjustment. 
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Coded Track Interface Panel Design 

 

 
 
 
 
 
 

Cab Signal Interface Panel Design 
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Track Interface Panels 
(MicroLok® II Applications) 

 
E-Code Track Interface Panel Design 

 

 
 
 

Specifications and Ordering Information 

• Refer to tabulations below for MicroLok II Track Interface Panels’ specifications and ordering information. 
 

Order No. Track Interface Panels
 N451835-0101 General applications without cab signal.
 N451835-0102 Non-cab territories with 86 Hz crossing predictors.
 N451835-0103 100 Hz cab signal territories.  Use with cab Signal panel N451835-0802
 N451835-0104 60 Hz cab signal territories. Use with cab panels  N451835-0801, -1101
 N17600101 E-Code Track Interface Panel (1)

Note (1):  Requires 10 mH inductor on "+" terminal (in series) for
                cab signal applications (see tab. below)

Order No. Cab Signal Interface Panels
 N451835-0801 60 Hz cab signal territories. Use with track panel N451835-0104 (1)
 N451835-0802 100 Hz cab signal territories. Use with track panel N451835-0103 (1)
 N451835-1101 40 Hz cab signal territories.  Use with track panel N451835-0104

Note (1):  Requires Term. Capacitor PCB for application (see tab below.)

Order No. Auxiliary Panel Components
 N451923-2501 Termination Capacitor PCB
 J702288 10 mH inductor for E-Code Panels used in cab territory.  

 
 
 
 
 
 
 
 
 
 

MicroLok® is a registered trademark of Ansaldo STS USA, Inc. 
E-CodeTM is a trademarks of Ansaldo STS USA, Inc. 
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Quick-Shunt Module (MicroLok® II Applications) 
 
For heavy traffic applications where the 
fastest possible train shunt detection is 
needed or where a detection zone is required 
to release a switch lock, an optional Quick 
Shunt Module is provided.  This unit reduces 
the normal system shunt detection time of 6 - 
12 seconds to about 100 milliseconds. 
 
General Description 
The module contains circuitry for independent 
train detection on both sides of an insulated joint.  
One unit services both adjacent track circuits at 
an intermediate location, with connections run to 
both Track Interface Panels. 
The module circuitry includes an audio frequency 
transmitting source and an output transformer 
with two secondary windings, each having 
conditioning circuitry in series with their 
respective outputs.  The output of the module is a 
DC voltage that decreases significantly when a 
shunt is detected.  There are two independent 
receivers tuned to the system transmitting 
frequency which connect to the track interface 
panel(s).  With this configuration, true shunt 
mode operation is attained without the need for 
separate track termination leads. 

 
 

Specifications 
Shunt Detection Time: 100 milliseconds (nom.) 
Input Threshold: 8 Volts (approx.) 
Track Detection Zone: 75 ft. (22.9 m) (max.) 
Housing Design: “AFO” style unit with two 8-way 

screw-lock plug connectors. 
Mounting: Shelf or wall 
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Quick Shunt Module 
(MicroLok® II Applications) 

Typical Quick Shunt Module Wiring 

 
 
 

Ordering Information 

• Refer to tabulation below for Quick Shunt Module 
ordering part number. 

 

 

 
Quick Shunt Module

 Order No.
 N451052-4601 Quick-Shunt Module  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MicroLok® is a registered trademark of Ansaldo STS USA, Inc. 
E-CodeTM is a trademark of Ansaldo STS USA, Inc. 
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AC Lamp Driver, Hot Filament Checker and Redundancy 
PCB (MicroLok® II Applications) 

The AC Lamp Driver provides the means to drive 
up to four separate ac signal lamp circuits.  The 
unit is designed to drive lamp circuits that each 
consist of a W2 transformer and two 10 Vac, 25W 
lamps maximum.  Two enable inputs (primary and 
secondary) provide a power output.  These 
commands are generated by the controlling 
system (e.g. MicroLok II).  The AC Lamp Driver is 
specifically designed for compatibility with these 
systems, and conforms to ASTS USA EMC/RFI/ 
ESD requirements.  The AC Lamp Driver Module is 
augmented with a Hot Filament Checker to verify 
lamp circuits, and a Redundancy PCB to enable 
control from two external systems. 
 
General Description 
Lamp Driver Unit 
The AC Lamp Driver consists of two main 
components:  A mounting base and a plug-in module.  
The plug-in module is secured to the base by a latch.  
The unit occupies the same volume as an ASTS USA 
PN-250 series relay and uses the same type of rack 
mounting base.  A red light-emitting diode (LED) lights 
when primary enable voltage is applied to the AC 
Lamp Driver. 

Optional Hot Filament Checker and Redundancy PCB 
An optional component, the Hot Filament Checker, 
can be installed with the AC Lamp Driver to check 
filament integrity for up to four lamp circuits.  The unit 
provides output signals that correspond to the 
presence or absence of lamp filaments.  The Hot 
Filament Checker is designed to function with a W2 
transformer and a maximum of two 10 Vac, 25 W 
lamps per circuit (minimum of one 25 W lamp). 

When installed with the optional Redundancy Printed 
Circuit Board (PCB), the AC Lamp Driver can receive 
enable inputs from two separate control systems. 

Advantages 

• Enables driving of AC-powered signal lamps 
• Meets ASTS USA EMC/RFI/ESD standards 
• Standard PN-250 unit design and mounting base 
• Hot Filament Checker verifies four lamp circuits 
• Redundancy PCB allows control from two systems 

 
 

Specifications 
AC Lamp Driver Unit 
Input Voltage: 110 to 130 Vac RMS, 60 Hz 
Output Voltage: Directly proportional to input 

voltage:  110 to 130 Vac 
RMS.  Applied to lamp 
transformer primary 

Input Enable Voltages: 12 Vdc or 24 Vdc nominal 
from external power source 

Input Primary Enable: For 12V input:  25 mA @ 
12.5 Vdc 

 For 24V input:  18 mA @ 
12.5 Vdc 

Input Secondary Enable: For 12V input:  12 mA @ 
12.5 Vdc 

 For 24V input:  18 mA @ 
12.5 Vdc 

Max. Lamp Load: 50 W max., each lamp ckt. 
Max. Total Lamp Load: 150 W max, (for 25 W lamp 

pairs, only three of four 
outputs may be on 
simultaneously) 

Isolation: 2000 Vac control to output 
Module Dimensions: Same as ASTS USA PN-

250 series vital plug-in 
relay. 

Operating Temperature: -40oF to +158oF (-40oC to 
+70oC) 

Humidity Range: 0 to 95 % non-cond. 
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AC Lamp Driver, Hot Filament Checker and 
Redundancy PCB (MicroLok® II Applications) 

Specifications (cont’d) 
Redundancy PCB: 
Circuit Design: Eight 1000 V, 1A diodes wired 

in four groups of two diodes in 
logical “OR” configuration. 

Mounting Location: Base of AC Lamp Driver 
Module 

 
Hot Filament Checker 
Input Current Range: AC lamp load current reflected 

to primary of lamp transformer. 
Input Voltage: Per lamp transformer primary 

current.  Note:  Checker must 
be used with W-2 transformer. 

 

Hot Filament Checker (cont’d) 
Output Voltage Range: 1.7 to 30 Vdc dependent on 

input current and line volt. 
Output Volt. Indications: > 9.5 Vdc - filament intact. 
 < 7.5 Vdc - filament failure. 
Lamp Load: Max:  Two 25 W lamps.  

Min:  One 25 W lamp. 
Operating Temperature: -40oF to +158oF (-40oC to 

+70oC) 
Humidity Range: 0 to 95 % non-cond. 

Typical Application:  AC Lamp Driver 
 

 
 

Typical Application:  With Hot Filament Checker 
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AC Lamp Driver Design 

 

 
 

Redundancy PCB Installation (On Plug-In Base) 
 

 
Ordering Information 
• Refer to tabulation for ordering data on AC Lamp 

Driver and related equip. 

• Request ASTS USA Service Manual SM-8525 for 
AC Lamp Driver Module components. 

 

 

 
AC Lamp Driver and Associated Equipment/Parts

 Order No.
 N40104901 AC Lamp Driver Module:  12V control Input
 N3497114901 Installation Parts for N40104901 (1)
 N40104904 AC Lamp Driver Module:  24V control Input
 N3497114904 Installation Parts for N40104904 (1)
 N40104902 AC Lamp Driver:  Hot Filament Checker (Optional)
 N3497114902 Installation Parts for N40104902 (1)
 N17003201 AC Lamp Driver:  Redundancy PCB (Optional)
 N438689003 PN-250 Style Relay Mounting Base

Note (1):  Includes tags, indexing plate and screws  
 
 
 
 
 
 
 
 
 

MicroLok® is a registered trademark of Ansaldo STS USA, Inc. 
E-CodeTM is a trademark of Ansaldo STS USA, Inc. 
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Output Isolation Modules 
(MicroLok® II Applications) 
 
ASTS USA’s Output Isolation Modules provide the 
equivalent of double-break circuit protection 
where the system is controlling vital relays or 
interfacing line circuits in a separate equipment 
house or case.  This module can also be used to 
create a vital bi-polar output from two single break 
standard outputs.  “N348”-Series and “N170”-
Series Output modules are available to meet a 
variety of applications.  The N348-Series Low 
Power module is designed to augment the “Hot 
Standby” configuration of MicroLok II units.  
Included in the N170-Series modules is a unit 
designed for circuits controlling LED type signals. 
 
“N348”-Series Low Power Iso. Modules 
General Description 
The N348-Series Low Power Output Isolation module 
is designed to isolate MicroLok II vital outputs and 
deliver a replicated/isolated DC output voltage.  There 
are two variations of this module, including a 
configuration with two identical circuits that convert 
vital non-isolated outputs to isolated outputs, and a 
configuration having a single bi-polar isolated output.  
In addition, each of these units is available in 12V or 
18V versions. 
In typical applications, the N348-Series Low Power 
Output Isolation provides the security inherent with 
double break circuits to operate relays or MicroLok II 
inputs in remote houses or cases.  Surge protection to 
a level of 30 joules is built in, but external line-to-line 
and line-to-ground arrestors are recommended for 
additional protection. 
 
MicroLok II Hot Standby Application 
The N348-Series Lower Power Isolation Module is 
particularly useful for MicroLok II units in a Hot 
Standby configuration.  For each input to this device, 
two internal diodes are provided so that the Module is 
responsive to redundant MicroLok II units.  Particular 
attention was given in creating a unit for which a 
common mode failure would not escalate, causing 
each of the redundant MicroLok II units to fail.  For 
example, a shorted diode will cause the corresponding 
MicroLok II unit to reset because it receives conflicting 
check pulses from the other MicroLok II unit but the 

 
“N348”-Series Low-Power Output Isolation Module 

 
other unit will continue with uninterrupted service.  A 
shorted output or other internal circuit failure will 
eliminate the corresponding function to respond, but 
both MicroLok II units will continue with normal 
function.  For applications requiring more conservative 
redundancy, isolation module outputs can be wired in 
parallel. 
Elimination of any common galvanic connection point 
is one part of a general philosophy of total isolation 
between MicroLok II units to preclude the possibility 
that a surge or lightning strike that could affect both 
units simultaneously.  In either embodiment of the 
logical “OR” function, (diode “OR”-ing or cross wired 
outputs) the isolation module is ideally suited as a 
MicroLok II accessory directed at providing 
uninterrupted service.  It is particularly useful in 
implementation of seamless transfer of control or truly 
hot stand-by operation. 
 
Unit Design 
The N348-Series Low Power Output Isolation Module 
is housed in a plastic case that snaps on to a DIN rail 
for ease of mounting.  Four extractable plug 
connectors are provided to facilitate wiring and unit 
field replacement.  These are keyed to prevent mis-
wiring should a unit need replacement.  LEDs on the 
front of the unit provide excellent status information:  A 
flashing LED indicates response to MicroLok II or OC 
check pulses and proves the circuit is functional 
because the LED responds to the output voltage.   
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Output Isolation Modules 
(MicroLok® II Applications) 

“N348”-Series Low Power Iso. Modules (cont’d) 
Unit Design (cont’d) 
When an LED is lit steady, it indicates an output is 
being delivered.  In the bi-polar version, flashing LEDs 
provide the same indications and each of the steady 
indications designates a specific polarity of the output. 
 
Specifications 
Output Configs.: Uni-polar or bi-polar 
Output V. Options*: 12V, 18V (see note at right) 
Nom. Output Power: 0.75W 

Specifications (cont’d) 
Isolation Voltage: 2000V RMS 
Short Circuit Protect.: Continuous shorted output 

will not cause damage 
Surge Protection: 30 joules, built-in 
Operating Temp. Range: -40°C to +70°C (-40°F to 

+158°F) 
 
* Typically into a 200 to 400 ohm load operating from 

a system supply of 12 Vdc, the output is nominally 
12 Vdc. 

 
 
 
 
 
 
 

“N348” Series 
Low Power Output 

Isolation 
Module Unit Design 
 

 

 

Uni-Polar Unit Wiring Schematic 

 

Bi-Polar Unit Wiring Schematic 
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“N170”-Series Output Isolation Modules 
General Description 
N170-Series Output Isolation Modules contain two 
independent circuits that can be interconnected to 
create a single, isolated bi-polar output when required 
by the application. 
Three versions of this module are available.  All three 
models are controlled by a nominal MicroLok II 12V 
vital output.  Module N17001101 (12V output) provides 
an output slightly greater than the battery source 
voltage.  Current is limited to 0.4A with voltage fold-
back occurring at that point.  Module N17001102 (50V 
output) also provides an output proportional to the 
battery source voltage, with fold-back occurring at 
approximately 0.13A.  Module N17001103 (24V 
output) also provides an output proportional to the 
battery source voltage, with fold-back occurring at 
approximately 0.4A.  
A 120V version of the N170-Series Output Isolation 
module has voltage characteristics suited for circuits 
controlling non-ASTS USA LED signals; contact your 
ASTS USA Account Executive for additional design 
and application information on this particular module. 
The N170-Series Isolation Modules consists of a 2-
piece plastic case with an internal dual-circuit printed 
circuit board and external screw lock wiring terminals.  
The case is mounted in a standard equipment rack 
using a DIN rail, or can be wall-mounted. 

 
“N170”-Series Output Isolation Module 

 
Specifications 
Output Volt. Options: >12V, 24V, 50V 
Volt. Source (Vital Output): 12V 
Output Protection: Short-circuit protected 
Output Volt. Breakdown: 2000V RMS 
Unit Mounting: Per equipment rack DIN 

rail, or wall-mounted 

“N170”-Series 24V or 50V Unit:  Typical Uni-Polar Circuit Application 

 
 
 
 

MicroLok® is a registered trademark of Ansaldo STS USA, Inc. 
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Output Isolation Modules 
(MicroLok® II Applications) 

“N170”-Series 24V or 50V Unit:  Typical Bi-Polar Circuit Application 

 
 
 
 

“N170”-Series 
24V, 50V or 120V 
High-Power Unit 

Dimensions 

 
Ordering and Additional Information 

• Refer to ordering tabulation for Isolation Module part 
numbers. 

• Request ASTS USA Service Manual SM-6800B for 
additional information on N170-Series Output 
Isolation Module applications. 

• Contact your ASTS USA Account Executive for 
additional information on the 120V N170-Series 
Output Isolation Module used on LED signal circuits. 

 

 

 
 
 
 

"N170"-Series Output Isolation Modules
Output

Order No. System Batt. Battery Voltage Notes
N17001101 12.0 Vdc 9.6 Vdc 12.0 Vdc --

12.0 Vdc 16.2 Vdc 18.0 Vdc --
N17001102 12.0 Vdc 14.0 Vdc 40.0 Vdc (1)

12.0 Vdc 18.0 Vdc 55.0 Vdc (1)
N17001103 12.0 Vdc 18.0 Vdc 18.2 Vdc (2)

12.0 Vdc 35.0 Vdc 36.8 Vdc (2)
Note (1):  Assumes a 500 ohm or greater load.
Note (2):  Assumes a 1000 ohm or greater load.

"N348"-Series Output Isolation Modules
Order No. Type Voltage
N34800201 Unipolar 12V
N34800202 Unipolar 18V
N34800301 Bipolar 12V
N34800302 Bipolar 18V
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Input Isolation Module 
(MicroLok® II and MicroLok® Object Controller Applications) 
 
 
To further protect and enhance the reliability of 
MicroLok II, MicroLok Object Controller (OC) and 
other system circuits, ASTS USA has developed 
the Input Isolation Module as a companion 
product to the Output Isolation Modules described 
in RSE-1D6.  In its simplest application, the Input 
Isolation provides a standalone component that 
can isolate an external battery source. 

 

General Description 

The Input Isolation Module is similar in operation to 
ASTS USA’s Output Isolation Modules, however 
instead of being driven from a MicroLok II or OC vital 
output channel, this module is driven from an external 
battery source.  It can be used anywhere that the 
battery arriving from an external source requires 
isolation and the current demands of the output are 
less than 1.5 watts. 

The Input Isolation Module can be set up with two 
unipolar inputs or with a single bi-polar input.  It 
provides increased front end surge protection using 
multiple stages of MOVs, inductors, and Tranzorbs. 

The Input Isolation Module consists of a plastic, DIN 
rail-mountable module with two internal circuit boards.  
Built-in protection guards against a continuous short 
circuit condition.  Connections to the module are made 
with four plug-in screw connectors.  There are 16 
screw connections which will accommodate wire size 
from AWG 24 to AWG 12 with two screw terminals for 
each connection.  The plug-in connectors are 
individually keyed for easy replacement. 

Two yellow LEDs on the front of the units indicate the 
states of the circuit outputs. 

The module does not requires any field maintenance.  
In the unlikely event of a failure, a faulty module is 
easily replaced as a complete unit. 

 
Advantages 

• Provides input circuit isolation from external battery 
source 

• Configurable with two uni-polar inputs or one 1 bi-
polar input 

• Built-in protection against continuous short circuit 
• Enhanced with surge protection components 
• Easily installed and wired 
• No field tests or repairs required (field-replaceable 

units) 
 
Specifications 
Input Connection Options: 2 individual isolated 

unipolar circuits 
 1 bi-polar input circuit 
Input Battery Range: 9.8 Vdc to 16.2 Vdc 

(required to energize) 
Load Drive (Each Circuit): 400 ohms impedance or 

higher. 
Output Voltage: See tabulation on page 2. 
Input Source: Connected to external 

battery source 
 Required protection:  

Line-to-line and line-to-
ground (ASTS USA 
USGA; ref. RSE-3H2) 
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Input Isolation Module 
(MicroLok® II and MicroLok® Object Controller 

Applications) 

 
Specifications (cont’d) 
Input Impedance: See tabulation below 
Short Circuit Protection: Continuous short circuit 

condition without damage 
Unit Dimensions: See above diagram. 
 

Ordering and Additional Information 
• Refer to ordering tabulation for module part 

numbers. 
• Refer to RSE-3H2 for ordering information on 

USG-A Lightning Arresters. 
• Request ASTS USA Service Manual SM-9488 for 

additional information on module installation and 
applications. 

Approximate Output Voltages 

 

Approximate Input Impedances 

 

 
 

 
 
 
 

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

Order No. Input Isolation Module
N34800901 Input Isolation Module (complete)
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Serial Interface Protective Equipment (MicroLok® II Applications) 
ASTS USA provides several different units to help 
insure the integrity of serial communications 
channels from MicroLok II systems.  The Vital Serial 
Communications Adapter Panel and several models 
of Serial Isolators are designed to protect their 
respective data channels from any undesirable 
transient signals or voltages that might otherwise 
corrupt the transmitted or received data. 
 
RS-232/423-Compatible Serial Isolator 
The 232/423 Serial Isolator Unit is designed to protect 
RS-232/RS-423 type communications lines between the 
CPU PCB, or the MicroLok II CIS PCB, and the external 
code system from signal voltage transients.  This unit 
operates from signal battery and provides isolation 
between the host system and the serial code line or 
Glenaire modem.  The unit also provides isolated +12V 
to power the modem, if required. 
The 232/423 Serial Isolator is contained in an assembled 
high impact plastic case designed for 4-point mounting 
on a rack panel or other suitable surface.  Data cabling is 
attached on two 25-pin “D” connectors, while unit 
operating power is connected on a 2-terminal screw plug. 
 
Specifications 
Supported Serial Modes: RS-232/RS-423 
Power Input: 9.5 to 16.5V dc (signal 

battery) 
Modem Power Outputs: +12V and -12V 
Serial Cable Connections: Two 25-pin “D” plugs 

(female) 
Power Connections: 6 discrete-wire terminals 
Unit Mounting: 4-point on rack panel or 

other surface 
Temperature Range: -40oC to +70oC (-40°F to 

+158°F) 
 
ATC Radio-Compatible Serial Isolator 
The ATCS radio-compatible Serial Isolator provides 
transient signal protection on Motorola MCP Radio based 
non-vital serial communications links with MicroLok II.  
Two versions of this Isolator are available, including a 
unit for an RS-422 to EIA/TIA-232 (DCE) interface, and a 
second unit for an EIA/TIA-485 to EIA/TIA-232 (DCE) 
interface.  The interface is isolated from input to output at 
2000 Vac RMS.  The 422/232 unit accepts 
communications up to 9.6K baud, while the 485/232 unit 
works with the faster 19.2K baud communications 

 
RS-232/423 Serial Link Isolator (Typical Installation) 

 

 
ATCS Radio-Compatible Serial Isolator 

 

 

typically required for this interface.  Isolator unit power is 
obtained over the MicroLok II CPU or CIS PCB link, 
depending on the application. 

The ATC Radio Serial Isolator is also contained in a 
panel-mountable 2-piece case.  Data cabling is 
attached at two 25-pin “D’ connectors on the unit’s top 
cover.  Transmitted and received data is monitored 
with respective LEDs also on the cover. 
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Serial Interface Protective Equipment 
(MicroLok® II Applications) 

ATC Radio-Compatible Serial Isolator (cont’d) 
Specifications 
Supported Modes: RS-422 to EIA/TIA-232 (DCE) 
 EIA/TIA-485 to EIA/TIA-232 (DCE) 
I/O Isolation: 2000 Vac RMS 
Power Input: On-unit:  9.5 to 16.5V dc (12 Vdc 

nom.) over serial link 

Power (cont’d) With adapter PCB:  12 Vdc (nom.) 
via 2-terminal connector 

Data Rates: Part No. N16404701 (422/232):  
9.6K baud 

 Part No. N16404702 (485/232):  
19.2K baud 

Temp. Range: -40oC to +70oC (-40°F to +158°F) 

 
 
 
 
 

RS-232/423 
Serial Isolator 
Typical Wiring 

 

 
 

 
 
 
 
 

RS-232/423 
Serial Isolator 

Design 

 
 
 
 
 
 

ATCS Radio 
Serial Isolator 

Design 
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Serial Communications Adapter Panel 
The Serial Communications Adapter Panel is used to 
protect serial communications between vital processor 
systems that are contained in separate wayside houses 
or cases.  This panel converts the EIA-level signals at 
both ends of the link to a 20 mA current loop level.  This 
protects the serial channels from voltage transients.  A 
single, standoff-mounted printed circuit board on the 
panel contains the EIA/current loop conversion circuitry.  
Two power sources (+12V and +5V) are required to 
operate the panel circuitry.  User devices include a 
power on/off switch, a fuse assembly, power status 
lamps, and communications status lamps for the current 
loop half of the interface. 
 
Specifications 
Operating Power Input: +5 Vdc, +5% @100 ma 
Comm. Power Input: 9.5 to 16.5 Vdc @200 ma, +12 

Vdc (nom.) 
 

 
Serial Communications Adapter Panel 

 
 
EIA Signal Level Input: RS-232/RS-423 compatible 
Converted Signal: 20 mA current loop 
Current Loop Cable: 5,000 ft. (1524 m) max., 

10,000 ft. (3048 m) total cable 
path, 30 ohms/mile (1.6 km) 
total resistance. 

Temperature Range: -40oC to +70oC (-40°F to 
+158°F) 

 
 
 

Serial Comm. 
Adapter Panel 

General 
Application 

 

RS-485RS-485

MICROLOK-II
CARDFILE

CPU
PCB

SERIAL COMM.
ADAPTER

EQUIPMENT HOUSE/CASE

CPU
PCB

SERIAL COMM.
ADAPTER

EQUIPMENT HOUSE/CASE

20 mA CURRENT LOOP CABLE:

TWISTED-PAIR WIRES
TYPICAL WIRING:

-   RXD (IN) – TXD (OUT)
-   RXD COM – TXD COM
-   DCD (IN) – RTS (OUT)
-   DCD COM - RTS COM
-   RTS (OUT) – DCD (IN)
-   RTS COM – DCD COM
-   TXD (OUT) – RXD (IN)
-   TXD (COM) – RXD COM

MICROLOK-II
CARDFILE

 
 

 
 
 
 

Serial Comm. 
Adapter Panel 

Design 
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Serial Interface Protective Equipment 
(MicroLok® II Applications) 

Advantages 

• Units help protect integrity of both vital and non-vital 
serial communications. 

• Serial Comm. Panel ideal for house-to-house serial 
links. 

• 232/423 Isolator unit ensures reliable data TX/RX for 
CPU and CSIB boards 

• ATCS-compatible Isolator ideal for MCP radio serial 
communications 

• All units easily mounted and connected. 
 

Ordering Information 

• Refer to ordering tabulation below for Serial 
Communications Adapter Panel 232/423 Serial 
Isolator and ATCS Radio-Compatible Serial Isolator 
part numbers. 

 
 

Order No. Serial Interface Protection Equipment
N451460-3001 Serial Comm. Adapter Panel
N16401101 RS-232/423 Serial Isolator
N16404701 ATCS Radio Serial Isolator:  RS-422 to EIA/TIA-232 (DCE)
N16404702 ATCS Radio Serial Isolator:   EIA/TIA-485 to EIA/TIA-232 (DCE)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MicroLok® is a registered trademark of Ansaldo STS USA, Inc. 
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Serial-To-Ethernet Converter 
(MicroLok® II Applications) 
 
The MicroLok II Serial-To-Ethernet Converter (SEC) is a 
highly useful device for upgrading existing MicroLok II 
serial communications networks.  It allows a MicroLok 
II unit to be connected to an internal or external 
network utilizing the MicroLok II Peer protocol to 
communicate vital and non-vital messages.  As such, 
the device enables routing of MicroLok II Peer 
messages using TCP and UDP network protocols. 
Alternately, it converts Ethernet signals to serial data 
for use by a MicroLok II unit.  MicroLok II serial data 
placed on the network is also available for central office 
applications, enabling MicroLok II units to 
communicate with central office applications that 
support the Peer protocol.  Overall, the SEC can route 
Peer messages to any destination that implements the 
Peer protocol.  In addition, the SEC supports the option 
of attaching the Hash-keyed Message Authentication 
Code (HMAC) to peer protocol messages. 
 
General Description 
The SEC provides Ethernet network connectivity to 
MicroLok II units.  This unit converts the MicroLok II Peer 
messages from MicroLok II serial ports (CPU PCB) to 
Ethernet data which is then available to other devices 
across an Ethernet network.  Functional elements of the 
SEC include: 

• Serial protocol communication channel which translates 
between MicroLok II RS-232 signals and Ethernet to 
allow MicroLok II units to communicate with outside 
networks using the Peer protocol. 

• Power source circuitry which conditions a nominal 12-
volt battery source to provide isolated power. 

• Internal web server/interface that provides screens for 
configuring the SEC unit.  

Using the web server/interface, each unit's operational 
status and product information can be inspected.  This also 
allows unit configuration via the web interface and field 
upgrading of firmware.  Access to the user interface is 
password protected. 
 
Unit Design and Interfaces 
The SEC is packaged in a plastic housing with tabs on the 
back for DIN rail mounting.  Connection to the battery power 
source is made using a 4-pin Wago brand connector on the 
front panel.  This connector is supplied with the unit, but 
must be wired by in the field.  Power status is indicated by a 
red LED on the front panel and is controlled with an On/Off 
rocker switch.  A 5 amp fuse, accessible from the front 
panel, protects the unit from excessive current. 

 
The SEC provides translation for one serial communications 
channel between an RS-232 line and the Ethernet.  The 
RS-232 port connection consists of a DB-9 female 
connector mounted on the front panel; this port supports 
both RX and TX signals.  An 8-pin RJ-45 plug is provided 
for the unit’s Ethernet connection.  These two 
communication ports (serial and Ethernet) are isolated from 
each other, from the system chassis, and from system 
battery.  
The RS-45 Ethernet port accepts any of the widely available 
Category 5 (CAT5) or better cable (standard off-the-shelf 
cable).  An Ethernet crossover cable is required to connect 
the SEC directly to a PC and a standard Ethernet cable is 
used to connect the SEC to the network. 
 
Advantages 

• Enables routing of MicroLok II vital and non-vital 
messages using the peer-to-peer protocol; 

• Serial-to-peer, peer-to-serial conversions; 

• Permits routing of MicroLok II Peer messages using 
TCP and UDP network protocols, 

• Suitable for peer-based central office communications; 

• Compatible with HMAC-to-peer protocol messages; 

• Meets all applicable environmental, EMI and vibration 
tolerance specifications. 

• Built-in web interface for viewing unit status, configuring 
firmware. 

• No maintenance required. 
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Serial-To-Ethernet Converter 
(MicroLok® II Applications) 

-+
SERIAL CABLE

STANDARD ETHERNET CABLE

PC CPU MICROLOK® II
CARDFILESERIAL-TO-

ETHERNET
CONVERTER

ETHERNET
NETWORK

-   CENTRAL OFFICE
-   REMOTE DIAG.
-   OTHER WAYSIDE CONTROLLERS
-   ETC.

ETHERNET
CROSSOVER

CABLE

CPU PCB
SERIAL
PORT

POWER
SUPPLY

 
 

Specifications 
Source Voltage: +9.8 to +16.2 Vdc 
Fuse (Front Panel): 5A 
Battery Connection: 4-pin Wago brand 
Serial Port: DB-9 (female), RS-232 
Ethernet Port: 8-pin RJ-45 plug 
Ethernet Cable: Category 5 (CAT5) or better 
Unit Dimensions: 6.77 in. (17.2 cm) H  x  4.41 in 

(11.2 cm) W  x  1.38” (3.5 cm) 
D (see figure at right) 

Unit Weight: 0.74 lb. (337g) 
Mounting Standard DIN Rail 
Temp. Range: -40° C to +70°C 
Humidity Limit: 0% to 95% non-condensing 
Vibration Limit: AREMA/FRA-compliant 
EMI Limit: AREMA/FRA-compliant 
 
Ordering and Additional Information 

• Refer to ordering tabulation for SEC top assembly 
part number and field-replaceable parts 

• Request ASTS USA Service Manual SM-6800O for 
additional information on the SEC. 

SEC Unit Design and Dimensions 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

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

Order No. Converter, Connector and Fuse
N16920401 Serial-To-Ethernet Converter Unit
J709146-1910 Power Connector (4-pin WAGO connector)
J071185 Fuse, 5A
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Vital Cut-Off Relay (VCOR) 
(MicroLok® II Applications) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

VITAL 
OUT-
PUTS 

PWR 
SPLY CPU 

MICROLOK® II 
GENERAL 
PURPOSE 
CARDFILE 

VCOR 

CHECK SIG. 

COIL 
ENERGY 

SIGNAL 
BATT. 

 
 
Ordering Information 

• Refer to tabulation for VCOR ordering information, 
including PN-150B, PN-150HD and Alstom Type B-
1 relay and associated installation parts. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

VCOR and Relays and Installation Parts
Order No.                    Description Notes
N322500701 Vital Cut-Off Relay, ASTS USA PN-150B (1)
N322505701 Vital Cut-Off Relay, ASTS USA PN-150HD (2)
J070205-1463 Vital Cut-Off Relay, Alstom Type B-1 (3)
N451376-0302 Mounting Base for PN-150B Relay (4)
M451142-2702 Contact Springs for #14 - #16 wire --
M381333 PN-150B Rack Mounting Bars (5)(6)
M381298 Mounting Bar Clamps (6)(7)

Note (1):  See also RSE-4E1
Note (2):  See also RSE-4E2
Note (3):  Used only with selected MicroLok II cardfiles.  See RSE-1D1.
Note (4):  See RSE-4E2 to order PN-150HD base.
Note (5):  Two required.
Note (6):  Not required for selected MicroLok II cardfiles.  See RSE-1D1.
Note (7):  Four required
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