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Proprietary Notice 
This document and its contents are the property of Union Switch & Signal Inc. hereinafter 
US&S). This document has been furnished to you on the following conditions: no right or 
license under any patents or any other proprietary right in respect of this document or its 
content is given or waived in supplying this document. This document or its content are not 
to be used or treated in any manner inconsistent with the rights of US&S, or to its 
detriment, and are not to be copied, reproduced, disclosed to others, or disposed of except 
with the prior written consent of US&S. 
 
 
 
 
 

Important Notice 
US&S constantly strives to improve our products and keep our customers apprised of changes 
in technology. Following the recommendations contained in the attached service manual will 
provide our customers with optimum operational reliability. The data contained herein purports 
solely to describe the product, and does not create any warranties. 

Within the scope of the attached manual, it is impossible to take into account every eventuality 
that may arise with technical equipment in service. Please consult your local US&S Account 
Executive in the event of any irregularities with our product. 

We expressly disclaim liability resulting from any improper handling or use of our equipment, 
even if these instructions contain no specific indication in this respect. We strongly recommend 
that only approved US&S spare parts be used as replacements. 
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1 Introduction 
This manual provides the guidelines for the proper use of the MICROLOK II Interlocking Controller 
in various applications. The manual is organized into the following sections: 

• Typical Wiring of Vital Outputs  

• Application Logic Design Guidelines  

• Answers to Frequently Asked Questions 

Some of the most frequently asked questions relate to the amount of retesting to be done when changes 
are made to the MICROLOK II application logic that has been in service, and when either hardware or 
executive software changes are made. In response to these types of questions, two appendices are 
included in this manual: 

• Appendix A  -  MICROLOK II Application Logic Reduced Test Validation Procedure  

• Appendix B   -  MICROLOK II Retesting Guidelines for Hardware/Executive Software 
Changes  

These appendices are structured in such a way that they can be easily copied from the manual and used 
by field personnel. 
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2 Typical Wiring Of Vital Outputs 
This section presents the guidelines that must be followed for wiring the outputs of different types of 
output boards in different configurations. Table 2-1 lists the different types of loads and Table 2-2 
shows the different types of Vital Output PCBs that are covered by the application examples given in 
this section.  
 

Table 2-1  -  Types of Loads 
Vital Relays 

Isolation Modules 
SML 

AC Lamp Driver 
Vital Inputs 

AF Track Circuit Code Selection 
AF Track Circuit Cab Enable 

 
 

Table 2-2  -  Types of Vital Output Boards 

PCB B12 or B24 VCOR Pins Common Pins 
OUT16 - N1706050X A16, C16, E16 A22, C22, E22 

A24, C24, E24 
C26, E26 

IN8OUT8 - N1706160X A24, C24 E24 
C26, E26 

IN4OUT4 - N451910-660X A24, C24, E24 A2, E2 
A4, E4 
A8, C8 

A12, C12 
A22, E22 
C26, E26 

 
 

2.1 MICROLOK II Applications Using Internal Power Supply PCB 

2.1.1 Simple Installations (See Figure 2-1) 
 

Note 
Figure 2-1 also applies to the wiring of MICROTRAX and I-LOK 
Outputs. 
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For simple MICROLOK II installations (e.g., one cardfile with one Vital Output PCB driving a few 
loads) using the internal power supply PCB, the output circuits may be arranged to return to the power 
supply common through the cardfile common bus.  Refer to Figure 2-1:  

LOAD+ wires from each output shall run directly from the output PCB terminals (see column 2 of 
Table 2-2) to the loads (see Table 2-1) without interconnection to other circuits. 

LOAD- wires shall be connected to the output PCB common terminals (see column 3 of Table 2-2).  
Any or all of these terminals may be used; maximum current per terminal shall be limited to 1 ampere.  
No more than one wire may be connected to a terminal.  Wire gauge shall not exceed #16 AWG (1.5 
sq. mm). 

In all instances, LOAD- wires shall be arranged so that current supplied to loads through an individual 
Vital Output PCB shall return to the common group of connections on the same originating Vital 
Output PCB.  

 

Vital Output
PCB

(See Table 2-2)

B12 VCORB12

VCOR
Relay

Output #1Load 1

Load 2

Load 3

Load 4
Output #4

Output #3

Output #2

+-

+

+

+

-

-

-

PCB Load
Commons

Other
OutputsOther

Loads
(See Table 2-1)

 

Figure 2-1  -  Single MICROLOK II Unit Driving Less than 16 Loads. 
(This scheme is also applicable to MICROTRAX and I-LOK) 
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2.1.2 Single MICROLOK II Unit Driving Many Loads (See Figure 2-2)  

Output energy must be double-broken.  The arrangement shown in Figure 2-2 shall be standard for all 
new work and is the preferred method of bringing existing installations into conformity with these 
guidelines.  Refer Figure 2-2:  

LOAD+ wires from each output shall run directly from the output PCB terminals (see column 2 of 
Table 2-2) to the loads (see Table 2-1) without interconnection to other circuits. 

LOAD- wires shall not be interconnected with other LOAD- wires of loads fed by different energy 
sources.   

In all instances, LOAD+ and LOAD- wires shall be arranged so that current supplied to loads through 
the B-side VCOR front contact returns through the corresponding N-side VCOR front contact. 

 

 

Figure 2-2  -  Single MICROLOK II Unit Driving More than 16 Loads. 

2.1.3 Multiple Units Driving Diode-OR’ed Loads 

In certain instances, the N-energy cannot be broken over a VCOR front contact.  Examples include 
diode OR’ing and zone control transfer contacts that interconnect outputs of different MICROLOK II 
units.   
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In such instances, three options are available for wiring diode-OR’ed loads as shown in Figure 2-3, 
Figure 2-4, and Figure 2-5. 

The preferred option is shown in Figure 2-3, where each LOAD+ wire is broken over a VCOR front 
contact.  

The next best option is shown in Figure 2-4, where the LOAD- wires are returned to the Output PCB 
common terminals on both the A and B units.   

Another option, as shown in Figure 2-5, is to use the modified OUT16 Vital Output PCB N17060505 
in place of the standard Vital Output PCBs listed in Table 2-2.  Note that this option is available for 12 
Vdc outputs only. Figure 2-3, Figure 2-4, and Figure 2-5 illustrate the differences between these 
options. 
 
 

 

Figure 2-3  -  Multiple MICROLOK II Units Driving Diode OR'ed Common Loads. 
          Option A – Use VCOR Front Contacts in Each Load+ Wire 
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Figure 2-4  -  Multiple MICROLOK II Units Driving Diode OR'ed Common Loads. 
      Option B – Return Load- Wires to PCB Load Commons  

 
 

Figure 2-5  -  Multiple MICROLOK II Units Driving Diode OR'ed Common Loads. 
    Option C - Use Modified Vital Output PCB N17060505. 
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2.1.4 Multiple Units Driving Double Coil Relays (See Figure 2-6) 

When relay loads are driven from multiple units, an alternative to Diode-OR’ed wiring of the loads is 
to use double coil relays as shown in Figure 2-4.  
 
 

Figure 2-6  -  Multiple MICROLOK II Units Driving Dual Coil Relays 
 

2.2 MICROLOK II Applications Using External Power Supplies 

For MICROLOK II installations using external power supplies, the wiring of outputs shall be done as 
shown in Figure 2-7, Figure 2-8, and Figure 2-9.   

Figure 2-7 shows the application where Vital Output boards drive loads at different voltages (e.g., 12-
V and 24-V loads), and the power supplies PS1, PS2, and PS3 must have isolation between their inputs 
and outputs as specified below: 

PS1 and PS3 shall be US&S Part Number J725709-0293 (Power-One Part # AM2332-9 or equivalent), 
with 4,000 Vrms isolation between its input and output, per IEC/EN 60950.  

PS2 shall be US&S Part Number J725709-0292 (Power-One Part # AM2003-9 or equivalent), with 
4,000 Vrms isolation between its input and output, per IEC/EN 60950.  

Figure 2-8 shows the application where PS1 (12 V Supply for the 12 V Vital Output Boards) can be a 
separate source (e.g., a battery bank with a charger). PS2 and PS3 are the same as defined above for 
Figure 2-7. 
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Figure 2-9 shows the application where only 24-V loads are involved. PS2 and PS3 are the same as 
defined above for Figure 2-7. 

When redundant or multiple MICROLOK II units are used with external power supplies, the 
configurations shown in Figure 2-7, Figure 2-8, and Figure 2-9 are to be duplicated, with the loads 
being connected with diode OR’ing or double coil relays.    

 

 

Figure 2-7  -  MICROLOK II Application with External Power Supplies with Built-in 
Isolation and 12-V and 24-V Loads (See Section 2.2 for Isolation  

Requirements of PS1, PS2, and PS3) 
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Figure 2-8  -  MICROLOK II Application with Separate External Power Supplies  
and 12-V and 24-V Loads  

 

 

Figure 2-9  -  MICROLOK II Application with External Power Supplies and  
24-V Loads (No Restrictions on the Isolation Requirements  

of the External Power Supplies) 

2.3 Special Applications 

For applications of MICROLOK II, I-LOK, and MICROTRAX that are not covered by the above 
typical drawings, contact US&S RAIL team by telephone at 1-800-652-7276 or through Internet e-
mail at railteam@switch.com. 



MICROLOK II  Application Logic Design Guidelines 

SM 6800G, Rev. 1, June 2007 3-1 

3 MICROLOK II Application Logic Design 
Guidelines  

This section presents the guidelines for MICROLOK II Application Logic design while accounting for 
the inherent features of the MICROLOK II platform (Hardware and Executive Software).  Adherence 
to these guidelines ensures safe and reliable operation of the MICROLOK II installations.  

The inherent features of the MICROLOK II platform are grouped into the following categories and 
Application Logic design guidelines are provided for each category:  

Logic Processing 

Application Timer Processing 

I/O Processing 

Serial Links 

Configuration Options 

System Start-up and Mode Selection 

Miscellaneous Features 
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3.1 Logic Processing 

Table 3-1 lists the details about the system’s logic processing.  It is divided into two logic groups: 
those concerning traditional Boolean Logic, and those relating to the advanced features (Tables and 
Blocks).  Since MICROLOK II is an event-driven system, a fixed cycle time is not maintained because 
of the varying amount of logic that must be re-evaluated based on a change.  This feature more closely 
emulates the way in which vital relays operate. 
 

Table 3-1  -  System’s Logic Processing 

Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.1.1 Vital and Non-Vital 
Logic Processing is 
handled by the 
same CPU. Non-
Vital logic is not 
executed in a vital 
manner using the 
fail-safe software 
techniques. 

Results of non-vital logic 
processing may affect safety. 

The logic must ensure that the result 
of a Non-Vital operation cannot affect 
the safe operations of the system. 
Only use non-vital logic to assign to 
non-vital bits and non-vital I/O. 

3.1.2 MICROLOK II 
processes logic on 
an event-driven 
basis.  

Since MICROLOK II is designed 
to execute logic in a manner 
similar to relay execution, the 
value of inputs may change 
during the course of logic 
execution.  For Boolean logic, 
any input change will result in the 
re-execution of all logic 
dependent upon that change. 
For programs using logic blocks, 
changes in inputs while a block 
processing is in progress may 
not cause the block to be re-
evaluated.  

Since the system responds to 
changes, and always executes all 
logic that is dependent upon the 
change, this issue typically does not 
effect standard Boolean wayside 
applications. 
For programs using blocks, the 
possibility of inputs changing during 
the execution of a block must be 
considered.  The application engineer 
must ensure that the affected block is 
re-evaluated if the input change(s) 
could affect the results.  

3.1.3 MICROLOK II 
emulates relay logic 
execution, including 
the break-before-
make feature. 

This feature may result in race 
conditions as with relays, in rare 
conditions.  

The system must be tested to confirm 
that it functions as intended in 
accordance with the approved plans 
and specifications. 

3.1.4 Tables are only 
executed when their 
defined trigger bits 
change from 0 to 1 
or from 1 to 0. 

Omission of bits listed as inputs 
to a table from the trigger list of 
the table may result in incorrect 
processing of the data in the 
table and, in turn, could affect 
reliability or safety. 

To ensure that the table is evaluated 
anytime any of the inputs to that table 
change, all of the bits listed as inputs 
to the table should also be included 
on the trigger list. 
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Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.1.5 MICROLOK II 
supports Logic 
Blocks, which are 
processed 
differently from 
Boolean Logic. First, 
they are only 
executed when a 
trigger bit has a 0 to 
1 transition.  
Second, the 
statements within a 
block are evaluated 
from top to bottom; 
they do not follow 
the traditional break-
before-make 
evaluation. 

Incorrect processing of logic 
blocks may affect operational 
reliability or safety. 

Ensure that all logic blocks trigger 
conditions are properly specified.  
Confirm that all statements are 
properly ordered. 

3.1.6 MICROLOK II 
supports different 
types of logic 
processing, each 
with different 
priorities. 

There are four different types of 
logic processing with the 
MICROLOK II system.  They are 
executed using the following 
priorities: Boolean Logic (break-
before-make), Look-up Tables, 
Logic Blocks, and Coded 
Outputs.  
For typical wayside applications 
using Boolean logic only, this 
priority of execution does not 
impact the program.  If tables 
and logic blocks are used, they 
will be processed after all 
Boolean logic. 

This ordering must be taken into 
account when developing the 
Application Program, to ensure 
correct processing of inputs and 
delivery of outputs.  

3.1.7 Numeric Operations 
and Range 
Checking 

MICROLOK II supports 32 bit 
numeric operations.  The user 
also has the ability to place 
range limits on these numbers.  
In the event of an underflow or 
overflow, the numeric variable 
will be set to the error value and 
the corresponding math error bit 
will be set.  The effect of the 
math error could impact the safe 
and reliable operation of the 
system. 

The conditions under which the math 
error bit will be set must be 
understood. 
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3.2 Application Timer Processing 

The MICROLOK II Application program may associate time delays with various bits.  These time 
delays control when a change to a bit will actually be processed.  Since MICROLOK II is an event 
driven system, other logic processing activities may delay the processing of timers Table 3-2 describes 
the system timer’s operations. 
 

Table 3-2  -  System Timing Operation 

Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.2.1 MICROLOK II has 
an adjustable Logic 
Processing Time-
Out parameter. 

The Application Developer has 
the ability to control the amount of 
time the system will spend 
processing logic.  During this 
time, the outputs may remain in 
their previous state, and timers 
may not expire (if they were 
started during the same logic 
cycle). 

It must be verified that this delay does 
not compromise overall system 
safety. 

3.2.2 Application Time 
Delays shorter than 
Logic Time-Out 
parameter may be 
delayed, in the 
worst case, by the 
amount of the Logic 
Time-Out 
parameter value.  

When a timer is started, it will not 
expire until all logic processing 
has been finished.  Therefore, a 
timer that is shorter than the 
needed logic processing time 
may be extended until the system 
processes all the logic. Under 
worst case logic processing load 
conditions, this delay could be 
almost equal to the selected 
Logic Processing Time-Out 
parameter value.  For timers that 
are longer than the Logic 
Processing Time-Out parameter, 
this has no impact. 

It must be ensured that this operation, 
especially in the case of transitions to 
the more restrictive state, does not 
compromise overall system safety. 
For typical operations, this is not an 
issue.   
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Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.2.3 Set delays and 
Clear delays are 
treated/handled 
differently by the 
Executive. 
 

As described in Item No. 3.2.2, 
timers started during logic 
processing will not expire until all 
the logic processing is completed.  
All transitions to the more 
restrictive state (Set going to 
Clear with a delay) are assumed 
to have started timing at the 
beginning of the logic processing 
and the required time delay will 
be decremented by the length of 
the logic processing time.  If the 
logic processing took longer than 
the required delay, the timer will 
expire on the first timer cycle after 
the end of the logic processing. 
All transitions to the less-
restrictive state (Clear going to 
Set with a delay) are assumed to 
have started at the end of the 
logic processing and will start 
timing with their full value at that 
point.  This can lead to a situation 
where two timers, one a Set delay 
and the other a Clear delay, that 
were started at the same time do 
not expire at the same time.  
These timers may be offset by the 
length of the logic processing 
time  (See Item 3.2.1).   

The effects of this feature must be 
fully understood and it must be 
ensured that this operation does not 
compromise overall system safety or 
reliability. 
Example:  
If the Clear delay was 500 ms and the 
logic processing took 1 second, a bit 
that was clearing could: 
clear in as short as just over 0 second 
(if it started at the end of the logic 
cycle), or 
clear in as long as 1 second (if it 
started at the beginning of the logic 
processing) 
If the Set delay was 500 ms and the 
logic processing took 1 second, a bit 
that was setting could: 
set in as short as 500 ms (if it started 
at the end of the logic cycle), or 
set in as long as 1.5 sec (if it started 
at the beginning of the logic cycle:  
500ms delay + 1 second logic 
processing time). 
In the worst case, the logic 
processing time could approach the 
selected Logic Processing Time-Out 
parameter value, and above “long” 
timing delays would be affected 
accordingly. 
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3.3 I/O Processing 

Table 3-3 describes the features related to I/O processing. 
Table 3-3  -  I/O Processing 

Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.3.1 MICROLOK II 
tests each Vital 
Output on a 
periodic basis  (at 
least once every 
second).  During 
these tests, the 
output may 
momentarily 
change state (for 
less than 350 
microseconds) 

The test pulses do not affect vital 
relays but may be seen by other 
electronic equipment if the 
outputs are used to drive their 
inputs. 

It must be ensured that these pulses 
will not cause unintended operations 
when connected to such equipment. 

3.3.2 During the course 
of performing 
output diagnostics, 
MICROLOK II 
filters samples to 
prevent 
inadvertent 
failures due to 
momentary noise. 
 

Because of noise filtering, an 
output can be in the wrong state 
for up to 1 second due to an 
output circuit failure. Momentary 
false energization of an output 
prior to drop-away of the VCOR 
may cause unintended operation 
of equipment using the output 
(i.e., signal aspects may be 
improperly flashed or movement 
of power-operated switches could 
result). 

If a MICROLOK II vital output is being 
used in an application such that its 
unintended transition to a permissive 
state for 1 second or less can result 
directly in an unsafe condition (i.e., 
movement of a switch), then one of 
the following actions must be taken: 
1) The circuit should be driven 
by two independent MICROLOK II 
outputs arranged in series 
configuration so that energization of 
the overall circuit cannot occur unless 
the two MICROLOK II outputs are 
simultaneously energized. The two 
outputs should be driven from two 
separate Vital Output boards. 
2) If a single MLOK II output 
must be used in such a circuit, then 
external vital delay devices (i.e. slow 
pick relays) must be used to introduce 
a delay greater than 1 second to the 
circuit output. 

3.3.3 MICROLOK II 
performs input 
filtering to prevent 
very short input 
pulses from being 
recognized.   

MICROLOK II may fail to 
recognize a momentary input 
change.  Undetected transitions 
of an input may have an 
undesired or unpredictable effect 
on the subsequent processing of 
application logic, particularly 
where stick functions are 
employed. 

It must be ensured that input changes 
of less than 400ms do not affect 
overall system safety. 
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Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.3.4 During the course 
of performing input 
diagnostics, 
MICROLOK II 
filters samples to 
prevent 
inadvertent 
failures due to 
momentary noise. 

Because of noise filtering, inputs 
can be recognized as falsely high 
for up to 1 second. A false input 
could be acted upon by the logic 
and cause wrong outputs to be 
delivered.  These outputs could 
persist for the amount of time 
specified by the user selectable 
Logic Time Out in addition to the 
time associated with detecting the 
failed input (one second).  
 

It must be verified that this is 
acceptable for the given application.  
If this is not acceptable, then 
additional measures must be taken.  
For inputs which could be used to 
latch outputs, a slow pick repeater 
could be used to delay acceptance of 
the input.   
The board's INPUT.ERROR system 
status bit could be used in the 
Application logic to identify that an 
input fault is present. 

3.3.5 MICROLOK II 
reports input 
failures to the 
application. 

When an input error is detected, 
the input bit is set to 0 and a 
System Status Variable is set.   

The system status variable 
<x>.INPUT.ERROR will reflect any 
input errors on an input board. It must 
be ensured that an input failed to zero 
cannot compromise system safety. 

3.3.6 
 

MICROLOK II 
offers flexibility in 
Signal Lamp 
Operation and 
Wattage 
Adjustment. 

The Lamp Driver PCB support 2 
different modes of operations: 
Restricted - In this mode, the 
lamp output is checked for 
adherence to strict voltage and 
current limits.  If a lamp falls 
outside of these windows, a 
critical error is generated. 
Relaxed – In this mode, the lamp 
output is not allowed to fall within 
the strict windows based on the 
wattage of the bulb.   
In either case, over current 
conditions are always detected 
and will generate a critical error. 

Determine which lamp mode will work 
best for the specific application.  The 
lamp wattage settings should always 
match the installed bulb types. 
 

3.3.7 MICROLOK II 
detects a Signal 
Lamp light out 
condition, but the 
controlling Lamp 
Driver output is 
not turned off.  

If a light-out condition is detected, 
the corresponding LAMP.OUT 
system status bit will be set for 
that output.  But the aspect may 
still be visible if the bulb is 
partially functional since the 
output in not turned off.  

If necessary, the Application program 
should turn off a lamp output which 
has a reported failed filament, to 
prevent a possible inappropriate 
signal aspect from being displayed. 

3.3.8 Non-Vital I/O 
boards do not 
have feedback 
diagnostics to 
ensure they are 
functioning 
correctly.  

Failures on non-vital I/O boards 
may go undetected. 

Non-Vital I/O must not be used for 
safety critical functions. 
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Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.3.9 Coded Outputs 
Synchronization 

All outputs that are actively 
toggling at the same code rate 
will use the same system timer.  
This will cause synchronization 
between the outputs at a common 
rate.   
While coded outputs are 
designed to be consistent, due to 
normal system operational 
variations, an occasional edge of 
a coded output may be skewed. 

In must be ensured that this 
synchronization does not cause any 
unintended operations. 
For typical applications that interface 
to coded outputs, an occasional 
skewed pulse will not affect 
operations.  However, if the 
equipment connected to a coded 
output is capable of reacting to one 
skewed pulse, additional protection is 
required to ensure unintended 
operations. 

3.3.10 I/O Board address 
is in the Address 
Select PCB built 
into its cable 
connector.  

If the cables for two identical 
boards are swapped, the system 
will still function the same since 
the board position in the cardfile 
does not impact the I/O mapping, 
only the board address as set in 
the cable housing.  This may 
cause some confusion since most 
Application Developers and 
Application Maintainers often 
determine the correct operations 
of the system by monitoring the 
LEDs on the front panel of the I/O 
boards.  Since the two boards for 
which the cables were swapped 
now have different functions, it 
may appear from the front panel 
indications that the installation is 
not functioning properly.  This 
may be especially true in 
locations where the I/O functions 
have been indicated by some 
type of label that is dependent on 
the board position.   

It must be ensured that it is clearly 
identified which I/O functions are on 
which boards.   

3.3.11 MICROLOK II 
allows the use of  
Vital I/O Boards 
with different 
voltage ratings (12 
and 24 Vdc). 

The relay input and output boards 
(Vital Input Board, Vital Output 
Board, and Vital Mixed I/O Board) 
are designed to work with either a 
12 or 24 volt system.  There are 
different boards for the two 
different voltage requirements.  
These boards have the same 
board type and the system 
software cannot detect the 
difference between the boards.  
Board damage may result if a 
board is used at wrong voltage 
level.  

Each board has a different hardware 
keying pattern to prohibit the wrong 
board from being installed in the 
cardfile. It must be ensured that the 
proper keying is used for the voltage 
requirements of the boards within the 
system. This is verified during 
hardware installation and testing.  No 
Application Logic controls are 
necessary. 
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Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.3.12 Non-Vital Bi-Polar 
Outputs can be 
used for vital 
functions with 
suitable control  

Non-Vital outputs must not be 
used for safety-related functions.  
However, in case of the non-vital 
Bi-polar outputs, an exception 
can be made as described in the 
next column.  

If using the Non-Vital B-Polar output 
PCB to perform a vital function (such 
as searchlight control), additional 
safety checks must be used to ensure 
the outputs are functioning safely.  
For searchlight mechanisms, this 
would involve using vital inputs to 
verify the mechanism's position. 

3.3.13 MICROTRAX 
programmable 
Track Codes have 
a defined priority.  

If the application logic has 
multiple output codes set, the 
highest priority code will be sent. 

The application program must be 
structured so that appropriate output 
code is set under all conditions. 

3.3.14 Use of ASES 
Transponder 
Interface –  
Sampling of 
changed 
telegrams.  

Whenever a telegram is changed, 
it may take up to 1 second to 
confirm the telegram has correctly 
changed. During this time, the old 
telegram may still be sent.   

Typically, the output telegram is 
changed prior to the presence of a 
train, so if the telegram failed to 
change, it would be detected within 
one second.  The application program 
must be designed to only change 
telegrams prior to the arrival of a train.  

3.3.15 ASES 
Transponder 
Interface – Default 
Telegram. 

The ASES Balise is designed to 
output a default telegram 
whenever a telegram is not being 
generated by the ASES 
transponder. 

It must be ensured that the default 
telegram is safe for all conditions. 
This default telegram is resident to 
the Balise. The MICROLOK resident 
default telegram is the “Null” 
telegram, not defined by the 
application programmer. 
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3.4 Serial Links 

MICROLOK II supports four user programmable serial links that support the MICROLOK or 
GENISYS protocol.  Table 3-4 contains information about serial link operations. 

Table 3-4  -  Serial Link Operations 
 

Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.4.1 MICROLOK II 
supports both the 
MICROLOK vital 
serial protocol and 
the GENISYS non-
safety related 
protocol. 

The MICROLOK protocol is 
designed to transport safety-
critical information to other safety-
critical controllers (such as 
MICROLOK, MICROTRAX, AF-
900). 
The GENISYS protocol is 
designed for non safety-critical 
data, such as for controls and 
indications to a remote control 
center. 

It must be ensured that the GENISYS 
protocol is not used for safety-critical 
data. 

3.4.2 Serial Link port 
assignments are 
configurable, which 
could lead to 
mis-directed 
communications. 

Since the port assignment for 
serial links are changeable, if 2 
links of the same type are 
defined, and those links have 
common addresses, it may be 
possible to change wiring or port 
assignments and establish 
communications with the wrong 
unit.   

It must be ensured that the serial 
wiring is correct, prevent port 
assignment changing, or eliminate 
common serial addresses in the same 
unit. 

3.4.3 MICROLOK II has 
adjustable Serial 
Link Stale Data 
Time-Outs.   

Too long a Stale Data Time-Out 
may affect operational safety and 
too short a Stale Data Time-Out 
may affect operational reliability. 

It must be ensured that the time-out 
setting will not have an adverse effect 
on system safety or reliability.  
Additionally, it must be confirmed that 
all vital serial inputs being assigned a 
zero when a link fails is acceptable.  
(GENISYS non-vital serial link inputs 
do not go to zero during a link down 
condition.  They remain in their 
previous state.  The system status bit 
.LINK.STATUS conveys the status of 
the link ). 



MICROLOK II Application Logic Design Guidelines 

SM 6800G, Rev. 1, June 2007  3-11 

Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.4.4 MICROLOK II can 
work with external 
serial Interface 
devices. 

If external intelligent serial 
interface devices (i.e., modems) 
are used and they are capable of 
buffering and retransmitting entire 
valid serial messages, it would be 
possible for this device to 
continually send an old message 
and keep the link active.   

The system must protect against this. 
One option is for the Application 
Interface to include additional bits in 
the serial message that continually 
change, and require that the receiving 
unit verify the receipt of those 
changes prior to accepting a 
message as valid. If the reception of 
out-of-sequence messages is 
possible, then these additional bits 
should represent the sequence in 
which the message was sent, and 
prior to accepting a new message as 
valid, the receiving unit should first 
check the additional bits to ensure 
that the received message is fresher 
than the last message accepted. 

3.4.5 MICROLOK II 
serial interface 
devices can share 
common 
transmission 
medium. 

Serial messages can be sent to 
the wrong unit. 

If multiple serial links share the same 
transmission medium the system 
must protect against misdirected 
messages.  A typical solution to this is 
to verify that unique serial addresses 
are used for each station. 

3.4.6 Data sent over a 
vital serial link 
handled similarly to 
input bit latching.  
That is, a bit 
changing to a 0 is 
accepted 
immediately, but a 
bit changing to a 1 
must be received 
twice before it is 
accepted. 

The input filtering could impact 
the way in which the application 
program is written.  If two bits are 
being used as a pair (perhaps a 
bi-polar input), whenever the bits 
change from (1,0) to (0,1), they 
will transition through (0,0) for 
one serial link message cycle.  
This could affect reliability or 
safety. 

The application logic must account for 
this condition. 

3.4.7 After a system 
reset, there is a 
delay in starting the 
serial links.  

During this time, all serial inputs 
are zero. 

The application logic must account for 
this. 

Note regarding compliance with EN CENELEC 50159-1: 

The MICROLOK serial protocol incorporates various features that support the application of 
MICROLOK II in a system that is compliant with CENELEC EN 50159-1. However, EN 50159-1 also 
imposes requirements that can not be accounted for solely by the MICROLOK serial protocol. If 
compliance with EN 50159-1 is desired, the user must ensure the following: 

(1) EN-50159 applies to the system architecture. See EN50159, PR1 – PR3.  
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(2)  The MICROLOK serial protocol restricts all data transactions to Boolean bits. If the 
application combines these bits to create other data types, then the type and range of the received data 
must be checked by the application. 

(3) If multiple masters share the same transmission medium the application must add a unique 
master source identifier to the user data (to be checked by the receiver). 

(4)  If the quality of communication falls below a preset threshold as determined by failures of 
application data checks (including those described in guideline 3.4.4 and item 3 above), the application 
must trigger an appropriate safety reaction. 

(5)  The application must implement all recommended application logic design guidelines in 
section 3.4 

(6) The safety target for the system must be derived in accordance with EN 50126, 50128, and 
50129, and the safety code used by the MICROLOK serial protocol (CRC-24) must be shown to 
provide coverage consistent with this safety target; see EN50159, Sections 7.2 and 7.3.*  

*The probability of undetected error (coverage) varies based on a several factors 
including the strength of the safety code, the bit error rates of the transmission medium, 
and the specific features of the protocol being used (e.g., MICROLOK II requires two 
consecutive messages to be received without detected error before a more permissive 
message is accepted as valid). When using the MICROLOK II serial protocol, the 
probability of undetected error is approximately 3.55 x 10-15 per message if a worst-case 
bit error rate of 0.5 is assumed (complete corruption of incoming data). Assuming a 
typical bit error rate of 1x10-4, the probability of undetected error is 1.21 x 10-50 per 
message. 
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3.5 Configuration Options 

The MICROLOK II includes configuration options.  The application configuration options are 
controlled by the application, and may be enabled or disabled based on the specific application.  Table 
3-5 includes information about those items, as well as the physical configuration issues associated with 
a MICROLOK II installation. 

Table 3-5  -  Configuration Options 

Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.5.1 Executive Software 
revisions can only 
be made by US&S. 
(Cannot be made 
by the end user).  

Use of incorrect version of the 
Executive Software may affect 
operational reliability or in rare 
instances, safety, of the locations.  
(Note: Not all Executive Software 
revisions affect the application 
logic in revenue service at various 
sites of every end user.  The 
affected end users will be notified 
via a Maintenance Notice as to 
the procedure to be followed to 
update their Executive Software 
versions in use).    

The user must verify the correct 
Executive Software version is 
installed in the actual hardware.  This 
Software is downloaded to the unit 
with the use of the MICROLOK II 
Maintenance Tool.  Its 
checksum/CRC should  be examined 
to verify the correct version has been 
installed.  The recommended 
retesting of the location following the 
upgrade should be conducted. 
 

3.5.2 Application logic is 
site-specific and 
can be modified by 
the end user. 

Use of incorrect Application 
image logic may affect 
operational reliability, or in rare 
instances, safety, of the location. 

Care must be taken to ensure the 
correct Application image is installed.  
The Maintenance Tool also provides 
the means to transfer the application 
program image from MICROLOK II 
and regenerate the source program.  
This regenerated program may then 
be compared to confirm it is the 
intended program. 
Retesting of the modified Application 
logic must be conducted per an 
accepted procedure.  See Reduced 
Test Validation Procedure in 
Appendix A of this manual. 

3.5.3 MICROLOK II 
TIMER settings can 
be FIXED or 
ADJUSTABLE  

A timer defined as ADJUSTABLE  
may be changed in the field; its 
time delay may be lengthened, 
shortened or nullified. 

Qualified installation and 
maintenance personnel must verify 
that any modification made to 
ADJUSTABLE TIMERS in the field 
does not impact system safety.  Field 
changes are not allowed for TIMERS 
defined as FIXED. 
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Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.5.4 MICROLOK II is 
capable of running 
an Application with 
default values for 
some configurable 
parameters. 

When configurable items are 
specified in the application, they 
are given a default value.  If the 
unit has not been configured, the 
unit will run with the default 
values. 
For example, defining an 
adjustable track length of 10,000 
feet means the unit will assume 
the track circuit is 10,000 feet 
unless the unit has been 
configured via the MICROLOK II 
Maintenance Tool and this value 
has been changed. 
 
 

The application program must confirm 
that all values specified as defaults 
are acceptable for the intended 
application, or normal operations 
should be prevented.  
The application designer can decide 
which configuration items are 
configurable, and which are not.  If 
allowing these values to change is not 
acceptable, they may be defined as 
fixed.  Additionally, if the unit has not 
been properly configured, the system 
status bit CONFIGURE.ERROR will 
be set.  The user may decide to 
disable system operations if a 
configuration error persists. 
Configurable items include: track 
length, lamp mode and wattage, logic 
time-out, serial link time-out, and user 
defined configuration options. 

3.5.5 Each I/O Board 
must be defined in 
the Application 
logic.  

If I/O boards not defined in the 
Application Interface are installed 
in the system, they may not be 
detected by the Executive. 

Qualified installation and 
maintenance personnel must ensure 
that extra boards are not installed. 

 



MICROLOK II Application Logic Design Guidelines 

SM 6800G, Rev. 1, June 2007  3-15 

3.6 System Start-Up/Mode Selection 

During a system reset, MICROLOK II determines which operating mode the unit will run in.  This 
decision is controlled by both the Executive software and the application software.  The Executive will 
determine the operational history of the unit (i.e., how many errors and how many resets) and 
determine if it is permissible to pick the CPS.  The application program will also determine if the CPS 
should be picked  (i.e., if running in a normal/stand-by pair, or if the application decides to disable the 
CPS).   

Table 3-6 details how these functions operate. 
Table 3-6  -  Start-Up/Mode Selection Operation 

Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.6.1 MICROLOK II units 
are capable of 
warm or hot 
standby operation. 

Improper design of Application 
logic for control of standby 
operation may actually reduce 
system availability.   
 
 

When units are used in a redundant 
configuration, the application logic 
controls which unit is on-line and 
which unit is the stand-by.  In the 
event of a failure, the application logic 
can control the reset process to 
determine which unit assumes 
control. The reset delay process can 
be controlled by the RESET_DELAY 
option.  This is used to control which 
unit is on-line.   
Additionally, when a unit is in a stand-
by state (i.e., running with its 
CPS/VCOR down), only the physical 
outputs are disabled.  Serial links, 
track communications and non-vital 
outputs are still functional.  The 
application program must account for 
these conditions.  
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Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.6.2 MICROLOK II has 
two shut-down 
modes: Error- 
Selective Shut 
Down and User-
Selective 
Shutdown.  

In the ERROR SELECTIVE 
SHUTDOWN MODE, persistent 
Critical ERRORS result in limited 
system operations.  This is 
inherent in the Executive 
Software.  In this mode, all vital 
physical outputs are disabled. 
Other application processing such 
as logic processing, vital input 
processing, track 
communications, serial links, and 
Non-Vital I/O continues.   
(Because of the combination of 
inputs and outputs on the 
IN8.OUT8 board, when the unit is 
operating in Error Selective 
Shutdown mode, the vital inputs 
on this board are not processed.) 
In the USER SELECTIVE 
SHUTDOWN MODE, where vital 
physical outputs are disabled 
also, this is done by application 
software. Other application 
processing such as logic 
processing, vital input processing, 
track communications, serial 
links, Non-Vital I/O continues. To 
enter USER SELECTIVE 
SHUTDOWN MODE, the 
application logic decides not to 
pick the CPS during a reset. To 
return to normal, the application 
logic must cause a reset, and 
then instruct the CPS to pick.  If 
the application logic triggers a 
change to the CPS.ENABLE bit 
while the unit is running, it has no 
effect, requiring assertion of the 
KILL, RESET, or QUICK RESET 
bits to force a shutdown.  (If the 
unit is capable of running in 
Normal mode, the inputs on the 
IN8.OUT8 board will be 
processed at reset.  After that, if 
the application decides to run in 
User Selective Shutdown, the 
inputs on the IN8.OUT8 board will 
be cleared and will no longer be 
read). 

The user must verify that if the system 
is operating in one of these modes, 
the outputs that remain operational 
(non-vital, track, serial) will not 
compromise system safety. 
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No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.6.3 Application logic 
can be used to alter 
the limits on the 
number of resets 
leading to one of 
the shutdown 
modes.  

Normally, the Executive Software 
limits the number of resets or the 
number of critical errors allowed 
before the system enters one of 
the shutdown modes.  This limit is 
to prevent the system from 
continually resetting in the event 
of a permanent fault.  However, if 
the application logic is generating 
the resets (by assigning to the 
RESET or QUICK.RESET bit), 
the Executive does not include 
this in the history counts.   

The application design must ensure 
that the timing or the number of 
system resets generated by the 
application is acceptable for the 
intended application. 
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3.7 Miscellaneous Features 

Table 3-7 presents information on the systems miscellaneous features. 
Table 3-7  -  Miscellaneous Operation 

Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.7.1 Real Time Clock is 
non-safety-related. 

The Real Time Clock can 
produce incorrect date and clock 
settings. 

The Real Time Clock must not be 
used by the application for safety-
critical functions. 

3.7.2 MICROLOK II has 
system status 
variables that 
provide useful 
information to the 
Application. 

Improper use of system status 
variables in the Application logic 
may affect reliability or safety of 
the location. 

The Application Logic must determine 
how to safely respond to this 
information. 
The following is a partial list of the 
system status variables that are used 
to inform the Application of some 
system condition.  These should be 
reviewed to determine that system 
safety has not been impacted: 
CPS.STATUS 
<link>.DISABLE 
<link>.STATUS 
<input>.ERROR 
AUX.INPUT 
CONFIGURE.ERROR 
The following is a partial list of system 
status variables that can be used by 
the Application to control system 
operations.  These should be 
reviewed to determine if the 
application program needs to use 
these variables to ensure system 
safety: 
RESET 
KILL 
QUICK.RESET 
CPS.ENABLE 
<link>.ENABLED 
Refer to SM-6800D for a complete 
listing of all system status variables. 
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Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.7.3 MICROLOK II 
Development 
System (Contains 
the Compiler, 
Reverse Compiler, 
Maintenance Tool, 
and Comparison 
Tool) is a non-
safety-related 
software tool.  

Under extremely rare conditions, 
latent faults or glitches in the 
Development System operation 
could result in errors in the 
Application image.  

The Application Image must be tested 
to ensure correct operations. The 
primary purpose of in-service break 
down testing is to confirm that the 
MICROLOK II unit functions as 
intended.  A latent fault in the 
Compiler that could affect the correct 
operation of the unit would be 
revealed during functional testing. 
The Reverse Compiler should be 
used as an additional check on the 
compilation process prior to the 
Application being placed in revenue 
service. 
Since the Maintenance Tool is a PC-
based tool, any changes made to an 
operational unit via the Maintenance 
Tool must be functionally tested to 
ensure the unit is operating as 
intended. 

3.7.4 LED indications / 
Displays are non-
safety-related. 

Changes made to the Application 
using the displays could impact 
safety or reliability of operation.   

LEDs should never be relied upon to 
infer safety-critical information.  If a 
change to the system is made via the 
front panel menu system, it must be 
confirmed via testing. 
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Item 
No. 

Platform’s 
Inherent 
Feature 

Effect on Application Recommended Application 
Logic Design Guidelines 

3.7.5 MICROLOK II goes 
through a defined 
sequence of events 
at reset. 
 

During a system power-up or 
reset, the following sequence of 
events occur: 
initialize all bits to zero 
cycle through the application 
making sure each equation is 
executed.  The sequence is 
Execute Equation #1, and then 
anything that has been triggered.  
Then execute equation #2, and 
then anything that has been 
triggered. 
read physical inputs, and trigger 
any associated logic. 
execute logic until system 
becomes stable. 
determine if CPS should be 
picked (either based on past life 
or user request). 
If permitted, pick the CPS  (all 
outputs are off). 
perform output diagnostics 
deliver outputs 
start normal system operations. 

For typical applications, this reset 
sequence of events imposes no 
additional constraints on the 
application.   
  



Answers to Frequently Asked Questions  

SM 6800G, Rev. 1, June 2007 4-1 

4 Answers To Frequently Asked Questions  
4.1 Applications Topics 

Question: Do we have to retest the whole interlocking if we make a change to the application logic?  

Answer:  Not necessarily.  Please refer to our Reduced Test Validation Procedure in Appendix A.  
You may test only those functions affected by the change.  Use the Reverse Compiler and the 
Comparison Tool of the MLK II Development System to determine the affected functions and then 
decide upon the subset of tests to be run. 

Question: The unit runs for a few seconds, and then shuts down.  What could be causing this? 

Answer:  Examine the application program and determine if the KILL bit is being used.  It is a 
common practice to assign TRUE to the KILL bit if the unit has not been properly configured. 

4.2 Executive/Logic Topics 

Question: Do we have to upgrade our Exec S/W every time US&S issues a revision? 

Answer: No. US&S will tell you via a Maintenance Notice if you need to upgrade.  As a general rule, 
if your locations are running trouble-free with your current version of the Executive, you would not 
have to upgrade. 

Question:  I have some MICROLOK II locations put in operation last year with Executive 3.x.  I am 
installing new locations this year.  I ordered MICROLOK II hardware for the new locations.  The CPU 
boards arrived with Executive 4.x.  Is my Development System 3.x compatible with Executive 4.x?  
What do I do?   

Answer: Various versions of the Executive and Development System are available.  US&S 
recommends that compatible versions of the Executive and Development System be used together.  
Compatibility is typically determined by the revision number, where the major digit of the revision 
number signifies compatibility.  For example, Revision 4.20 Executive would be compatible with any 
version 4.xx Development System.  (There may be enhancements that are not supported in the version 
of the tool, but they would be compatible).  While some features of the Development System may 
work across different revisions (such as using a Development System 6.00 to upload the event log 
from a revision 5.20 Executive), not all features will work.  To prevent possible confusion, it is 
recommended that only Development Systems with the same major revision number be used with 
Executives with the same major revision number  (that is, use a 4.xx Development System with a 4.xx 
Executive). 

When software upgrades are released, typically a Maintenance Notice or an Enhancement Notice is 
provided.  The user should review these notices to determine the nature of the software change.  The 
notice contains a recommendation about upgrading. 
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Question: What level of retesting do I need to do if a location gets a revised Exec S/W version? 

Answer:  Very little.  After you upload the revised Executive, no retesting is necessary if the unit 
comes out of reset and starts running without any errors (see Table B-4 in Appendix B). 

Question:  The unit never comes out of reset.  It continually resets and eventually shuts down with a 
"CERR 601".  What can I do to get the system to come out of reset? 

Answer:  This problem most often happens the first time the unit is powered up.  The error reported is 
a TYPE error.  This error is indicating the I/O configuration specified in the application program does 
not match the physical I/O configuration.  The two likely causes are:  1)  the I/O board address jumpers 
are not set correctly (refer to the application program to confirm jumper settings), or 2) the correct I/O 
boards are not installed., or 3) installation of CPU containing application program with I/O 
configuration differing from this location. 

4.3 Physical I/O Topics 

Question:  What level of retesting do I need to do if an input board or output board is replaced? 

Answer:  Please see the retesting guidelines in Appendix B of this manual. 

Question: My MICROLOK II unit is running, but no outputs are being delivered.  What should I try? 

Answer:  Check the status of the CPS, by examining the LED on the Power Supply/CPS board.  If the 
LED is off, the unit is running with the CPS down.  It must be manually cleared to restore the CPS and 
to deliver outputs. 

Question:  The LEDs on the lamp driver board are flashing unexpectedly.  What would cause this? 

Answer:  When the lamp driver board detects a failed filament, the LED is flashed to indicate the 
failure.  The typical pattern is three quick flashes followed by a pause.  This pattern repeats as long as 
the filament failure is present. 

Question:  The unit is running and delivering output to some of the boards.  Why are the other boards 
not delivering outputs? 

Answer:  Verify the unit's configuration.  It is possible that an I/O board is disabled. 

Question: The output drivers on the 32 I/O board are failing – what can cause this? 

Answer:  The common side of the power source used to drive the outputs must be connected to the 
common lead of the 12 volt source used to power the MICROLOK II system. 

Question:  What could cause all my inputs to remain de-energized and not respond to field changes? 

Answer:  Check the N12 connection to the input board to confirm it has not become loose or 
disconnected.  
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4.4 Maintenance Tool Topics 

Question:  How do I prevent use of the Development System to make unauthorized changes to the 
Application Logic, compile it and reload into a field unit? 

Answer:  The MICROLOK II Development System is also available for distribution and installation 
with only the Maintenance Tool capabilities.  Contact your US&S Account Executive  for these 
versions. 

Question:  Why am I unable to link-up to the MLK II unit from the PC? 

Answer:  Confirm the baud rate setting in the application program with the settings in the Maintenance 
Tool.  Confirm they match, or try using the default value (4800 baud).  If that does not work, use the 
reset menu's PC LINK feature.  This will display the baud rate that the unit is expecting. 
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A-1 Introduction 

Appendix A describes the steps involved in retesting an in-service MICROLOK II location whenever 
changes are made to its Application Logic software. The changes to the Application Logic may be 
necessitated by modifications to the physical plant of the Interlocking, or for other reasons such as 
correcting an anomaly in the Interlocking operation.  

By a structured approach to identifying the Application Logic differences between the currently 
running version and the revised version, the amount of retesting (validation) to be done on the location 
can be reduced, without compromising its safety.  

Appendix A contains two parts: 

Part A provides the steps involved in identifying the differences between the existing (in-service) and 
the revised version of the MICROLOK II Application Logic software.  

Part B provides the guidelines and a template for submitting the revised software and the 
recommended Reduced Test Validation Procedure (RTVP) for customer approval.  

A-2 Reference Documentation  

A-2.1 Reference Procedures 

It is assumed that the following test procedures or their equivalents were used during the initial 
installation and cut-in of the location: 

Mechanical Inspection 

Wiring Verification and Continuity Test 

Energy Distribution Test 

Carrier Verification Test 

Controls and Indications 

NVLE Operations Test 

Interlocking Vital Operation Test 

Automatic Vital Operation Tests 

Vital Circuit Breakdown Test 

The reduced tests will be a subset of the original test procedures, depending upon the nature and extent 
of the changes being made to the installation. 
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A-2.2 Reference Manuals 

The Application and Test Engineers should be familiar with the following service manuals:  

Service Manual 6800A – MICROLOK II System Description 

Service Manual 6800B – MICROLOK II Hardware Installation 

Service Manual 6800C – MICROLOK II System Start-up, Troubleshooting, and Maintenance 

Service Manual 6800D – MICROLOK II System Application Programming 

Service Manual 8584 – MICROLOK II Comparison Tool 

Service Manual 6700A – GENISYS-2000 Multi-Purpose Non-vital Control/Communications System 
(Application Logic Programming) 

Service Manual 6700B – GENISYS-2000 Multi-Purpose Non-vital Control/Communications System 
(Hardware Installation and Configuration) 

Service Manual 6470A – MICROTRAX Coded Track Circuit System Application Logic Programming 

Service Manual 6470B – MICROTRAX Coded Track Circuit System Hardware Installation and 
Configuration 

A-3 Configuration Information 

In addition to the Application Logic, the MICROLOK II unit may also contain site-specific 
information stored in the Configuration EEPROM.  While this information does not directly alter the 
application logic, it may contain different configuration settings that override the values specified in 
the application program.  For example, if the application program defines a serial link baud rate as 
9600, if permitted, this may have been changed to another value using the Configuration option within 
the Development System.  Before any changes are made to an existing location, the Configuration 
Settings should be reviewed and recorded. 
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Part A - Application Logic Software Changes Identification 

For the existing installation of MICROLOK II, use the following step-by-step procedure to prepare the 
revised Application Logic software for the Reduced Test Validation Procedure (RTVP).  

Record the following information on the MICROLOK II unit that is being subjected to Application 
Logic software change(s): 
 

Location Name:     

Current Application Logic source file directory and name    

Current Application Logic Rev No.: CRC: Checksum: 

MICROLOK II Executive Software running the location:    

 Part No. and Rev. No. (If available)    

MICROLOK II Development System used:     

 Part No.:  Rev. No.:   

Record any site-specific information stored in 
the Configuration EEPROM: 

    

     

     

 
 

Note 
The MICROLOK II Development System containing the Compiler, 
Reverse Compiler, Comparison Tool, and Maintenance Tool loaded 
into your desktop or laptop computer, should be compatible with the 
Executive Software version being used. 

Confirm that the archived Current Application Logic (This will be referred to as "current.ml2") is the 
actual application running in the MICROLOK II unit by following the steps below. 

The first step will be to upload the data tables from the MICROLOK II unit and reverse compile the 
data tables to produce a copy of the application logic program running in the MICROLOK II unit.   
 
Using the Reverse Compile option of the MICROLOK II Development System, request to upload the 
data from the MICROLOK II unit (the check box is labeled "get the input file from the MICROLOK II 
unit"), and generate a reverse compiled application program.  This program will be referred to as 
"running.mlr". 
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Note 
The CRCs and Checksums of "current.ml2” and "running.mlr" may 
not match, due to the manner in which the Reverse Compiler generates 
the “running.mlr” file.  However, this should not be a concern. 

 

Using the Comparison Tool option of the MICROLOK II Development System, compare the 
"current.ml2" and "running.mlr" files.  Obtain the Differences Report.  Are there any “functional 
differences” identified?  [ ] YES  [ ] NO.    

If NO functional differences are indicated, the archived Application and the running Application are 
identical and you can use the "current.ml2" as the official version and go to Step 3.  

If functional differences are indicated in Step b above, then the archived version of the application 
does not match the application program that is running in the actual MICROLOK II unit.  Archive 
"running.mlr" as the official application,  (This will be referred to as "current.ml2"), and go to Step 3.  

Make the necessary changes to "current.ml2".  Refer to the changed file as "revised.ml2". Include a 
brief description of the change below. 
 

Brief Description of the change(s): 

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________ 

Obtain the differences between the current application and the revised application using the following 
steps: 

Compile the "revised.ml2" from Step 3 using the Compiler option of the MICROLOK II Development 
System to obtain the "revised.mlp" file.  

Use the Reverse Compiler option within the MICROLOK II Development system and create 
"revised.mlr" based on "revised.mlp". 

Use the Comparison Tool to compare "revised.ml2" and "revised.mlr" and obtain the Differences 
Report.  Are any functional differences indicated?  [  ] YES  [  ] NO. 

If functional differences ARE shown, this may be an indication that an electronic error occurred 
somewhere in the process.  Contact the US&S RAIL team by telephone at 1-800-652-7276 or through 
Internet e-mail at railteam@switch.com. 
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If NO functional differences are indicated in Step c above, compare the "current.ml2" and 
"revised.mlr" files using the Comparison Tool, and generate the Differences Report. 

Review the Differences Report carefully.  Does it contain the expected differences? 

[ ] YES  [ ] NO  

If YES, prepare a documentation package consisting of the following: 

The Revised Application Logic source file ("revised.ml2") with the modifications highlighted, and its 
CRC and Checksum listed. 

The modified relay equivalent circuits or ladder logic diagrams if required by the customer. 

The location layout sheet (including aspect chart if aspects are revised, and CAD drawings of external 
circuit revisions, if applicable). 

The Differences Report that indicates the differences between the Current and Revised versions of the 
Application Logic. 

This section of Appendix A, with all blanks and YES/NO entries filled out, and with the Application 
Engineer’s signature as indicated below. 

If NO, go back to Step 3, review the required changes, satisfy yourself that all the desired changes to 
the Application Logic are incorporated, and repeat Steps 4 through 6. 

Once you are satisfied, attach the above documentation to this procedure and submit the whole 
package for customer approval.  

 

Application Engineer Signature (in ink): _________________________ Date: ________  
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Part B - Reduced Test Validation Procedure  
 

Note 
This procedure is written for the use of US&S Application and Test 
Engineers.  They must obtain the customer’s approval prior to 
conducting the reduced test validation. This procedure can also be 
used by the customer’s own Application and Test Engineers subject to 
the customer’s internal approval process. 

 

Using the Differences Report generated in Step 4.e of Part A, identify all the affected functions of the 
location, including sequential (downstream) effects of the logic changes. 

Develop the Reduced Test Validation Procedure in full consultation with the customer, observing the 
Note below.  

 

Note 
The reduced tests are the minimum testing requirements recommended 
by US&S.  They do not represent or supersede any current or future 
FRA testing requirements.  The requirements are not representative of 
the official policy of any railroad signal department, unless adopted as 
such. 

 
1. Submit the RTVP for customer approval, using the following template, with a transmittal letter 

signed by the US&S Project Manager or Project Engineer, as appropriate, and explaining the 
reason for the Application Logic software changes.  

Cover Page (containing the title “Reduced Test Validation Procedure for <location name>” and 
submittal date). 

Part A. Application Logic Change(s) Identification documentation package generated from Part A 
(Step 6). 

Part B. The sequential RTVP steps, along with the forms to be used to record the results of the tests. 

Conduct the RTVP after obtaining customer approval.  Ensure that discrepancies, if any, arising during 
the test are resolved to the customer’s satisfaction.  Submit the test results to the customer.  Ensure that 
any site specific configuration information was properly set to the correct values. 
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B-1 Introduction  

Appendix B presents the procedure and guidelines for retesting of MICROLOK II whenever changes 
are made to its hardware or Executive Software in an installation that had already been in service.  
These guidelines will help minimize the amount of retesting of the changed installation, while at the 
same time not compromising or degrading its safety.  

For retesting of a MICROLOK II installation when Application Logic changes are made, refer to 
Appendix A, “MICROLOK II Application Logic Reduced Test Validation Procedure.” 
 

Note 
This procedure is written in a generic manner such that it applies to 
any MICROLOK II installation on any customer site.  US&S will be 
glad to tailor it for specific customer installations and needs. 

 

B-2 Original Test Procedures 

It is assumed that the following test procedures or their equivalents were used during the initial 
installation and cut-in of the location: 

Mechanical Inspection 

Wiring Verification and Continuity Test 

Energy Distribution Test 

Carrier Verification Test 

Controls and Indications 

NVLE Operations Test 

Interlocking Vital Operation Test 

Automatic Vital Operation Tests 

Vital Circuit Breakdown Test 

The reduced tests will be a subset of the original test procedures, depending upon the nature and extent 
of the changes being made to the installation. 

B-3 US&S Service Manuals 

The Application and Test Engineers should be familiar with the following service manuals:  
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Service Manual 6800A – MICROLOK II System Description 

Service Manual 6800B – MICROLOK II Hardware Installation 

Service Manual 6800C – MICROLOK II System Start-up, Troubleshooting, and Maintenance 

Service Manual 6800D – MICROLOK II System Application Programming 

Service Manual 8584 – MICROLOK II Comparison Tool 

Service Manual 6700A – GENISYS-2000 Multi-Purpose Non-vital Control/Communications System 
(Application Logic Programming) 

Service Manual 6700B – GENISYS-2000 Multi-Purpose Non-vital Control/Communications System 
(Hardware Installation and Configuration) 

Service Manual 6470A – MICROTRAX Coded Track Circuit System Application Logic Programming 

Service Manual 6470B – MICROTRAX Coded Track Circuit System Hardware Installation and 
Configuration 

B-4 Configuration Status Accounting 

For the existing installation of MICROLOK II, it is highly recommended that a Configuration Status 
Account be maintained. Use Table B-1, Table B-2, and Table B-3 to record the part numbers and 
revision levels of its software and hardware configuration items.  If these configuration status tables 
already exist, update Tables B-1 through B-3 after implementing the changes and their retesting per 
these guidelines. 
 
Location Name: ______________________________________________________  
 
Original In-Service Date:___________          Date of Last Change(s): ____________ 
 
Date of New Change(s): ____________ 
 

Brief Description of New Change(s): 
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________ 

 

The changes have been successfully tested per the guidelines provided in this appendix. 

Test Engineer Signature (in ink): _________________________ Date: ________  
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Table B-1  -  MICROLOK II Software Configuration Items 

Software CI Part # Installed 
Rev # 

Installed Rev 
CRC and 

Checksum 

New CRC 
and 

Checksum 
MICROLOK II EXECUTIVE 
SOFTWARE 

N451232-1701    

Location –Specific 
Application Logic 

--    

MICROLOK II Development 
System (contains the 
Compiler, Reverse 
Compiler, Comparison Tool 
and Maintenance Tool). 

N451232-1781 Note: The Development System is not “installed” in 
a MICROLOK II unit.  It resides in a desk-top or 
lap-top computer for use by the Application and 
Test Engineers.  

 
Table B-2  -  MICROLOK II Hardware Configuration Items  
(Major System Components, Ref: SM-6800B, Section 4.1)   

Note 
The location under test may not contain all the hardware items listed in 
this table.  Indicate unused items with a N/A in the last two columns. 

  
Name US&S Part No. Installed Rev No. New Rev No. 

MICROLOK II cardfile  N16902101   
VCOR relay  
(US&S PN-150B) 

N322500-701   

Power-off relay  J726153-0283    
N17001101 (12V)   
N17001102 (50V)   

Isolation module  

N17001103 (24V)   
N451835-0101   
N451835-0102   
N451835-0103   

Coded track interface panels  

N451835-0104   
N451835-0801    Cab signal interface panels  
N451835-0802   

Quick shunt module  N451052-4601   
Serial link isolator unit N16401101   
Serial communications 
adapter panel 

N451460-3001   
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Table B-3  -  MICROLOK II Hardware Configuration Items 
(Cardfile Components, Ref: SM-6800B, Section 4.2)   

 

Note 
The location under test may not contain all the hardware items listed in 
this table.  Indicate unused items with a N/A in the last two columns. 

 

Name US&S Part No. Installed Rev 
No. 

New Rev 
No. 

CPU PCB N17061301    
N16661203   
N16660301   
J725709-0292   

Power supply PCB  

J725709-0293   
N17060501 (12V)    
N17060505 (12V – No 
Snub) 

  
Standard vital output PCBs  

N17060502 (24V)   
Vital lamp driver PCB (16 lamps) N17060101   
Non-vital bi-polar output PCB  N17061801   

N17061001 (12V)    
N17061002 (24V)   

Vital Input PCBs (16 inputs) 

N17061003 (50V)   
N17061601 (12V)    
N17061602 (24V)   

Mixed vital I/O PCBs  
(eight inputs and eight outputs) 

N17061603 (Input 
50V, output 24V)) 

  

Code system interface PCB N17061401    
Code System Interface PCB 
Executive EPROMS 

See SM-6800B 
Section 4.2.2 for 
EPROM part numbers 

  

N17000601 (with LCP 
and LEDs)  

  Non-vital I/O PCB (IN32.OUT32) 

N17061501 (w/o LCP)   
N17002801 w/LCP    Non-vital isolated output PCB  

  N17062701 (32 
isolated outputs) 

  

Non-vital isolated input PCB   N17063701    
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Name US&S Part No. Installed Rev 
No. 

New Rev 
No. 

N451910-0701    
N451910-7601   
N451910-7602   

Coded track circuit PCBs 

N451910-7603   
OS track circuit PCB  N451810-6701    
Coder output PCB  N451910-5801    
Auxiliary coder output PCB  N451910-7001   
60/100 Hz cab amplifier PCB  N451910-6401   
40/50 Hz Cab amplifier PCB  N451910-6901    
Local Control Panel N16901301   
Local Control Panel (w/key) N17002901   
Local Control Panel (w/o key) N17002902   
CPS N451910-7501   

N17003101 (in 48 pin 
connector housing) 

  Address Select PCB (installed in 
Input and Output PCB connector 
housings) N17003301 (in 96 pin 

connector housing) 
  

EEPROM PCB (Installed in CPU 
PCB connector housing) 

N17002001   

ECODE PCB N170613901   
Colorlight PCB N451910-1501   
Searchlight PCB N451910-7301   
IN4.OUT2 Isolated I/O PCB N451910-2101   

N451910-6601 (12V)   IN4.OUT4 Non-Isolated I/O PCB 
N451910-6602 (24V)   

ASES Interface PCB N17064401   
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B-5 Retesting the Location  
Note 

1.1.1. The retesting guidelines given in this document 
are the minimum testing requirements recommended by 
US&S.  They do not represent or supersede any current or 
future FRA testing requirements.  The requirements are not 
representative of the official policy of any railroad signal 
department, unless adopted as such. 

Follow the guidelines given in this section to retest the location depending on the changes made.  
Table B-4 gives the guidelines for retesting Executive Software changes, and Table B-5 gives the 
guidelines for hardware changes. 

For wiring changes, conduct appropriate mechanical inspection, wiring verification, energy 
distribution, and vital circuit breakdown tests, using the appropriate procedures listed in 2. Attach the 
results to this report. 

For Application Logic changes, follow the “MICROLOK II Application Logic Reduced Test 
Validation Procedure,” presented in Appendix A. 

 
Table B-4  -  Retesting Guidelines for Executive Software Changes 

Component US&S Part 
No. Description 

Retesting Guidelines 
Subsequent to a 
Change/Revision 

N451232- 1701 Operating system software 
for the MICROLOK II system 

N451232-1911 IDOT Executive 

MICROLOK II 
Executive Software 

N451232-1921 ECode Quick Shunt 
Executive 

In most instances, Executive 
Software changes are functional 
upgrades that do not affect 
existing installations.  Therefore it 
will not be necessary to change 
the existing Executive Software to 
the higher version. However, in 
the unlikely event that an 
Executive Software change is 
made to correct a safety or 
reliability issue, US&S will issue a 
Maintenance Notice to all 
customers. The Maintenance 
Notice for the new version of the 
Executive will provide the 
instructions for retesting the 
location once the new version has 
been uploaded. The retesting is 
usually limited to ensuring that the 
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Component US&S Part 
No. Description 

Retesting Guidelines 
Subsequent to a 
Change/Revision 

N451232-1721 PEER Protocol Executive unit comes out of reset, runs 
without any errors, and the VCOR 
stays energized.  
The US&S Account Executives will 
ensure that the revised Executive 
Software and the Maintenance 
Notice are made available to all 
affected customers.  

N451232-1771, 
N451232-1772, 
N451232-1776 

Application S/W development 
tool (compiler, application s/w 
upload, system configuration, 
troubleshooting, and event 
log viewing utilities) 
consisting of two diskettes: 
N451232-1773 and -1774.  

N451232-1781 Standard MLK II Dev Sys 

N451232-1783 Standard MLK II Maintainers 
Dev Sys 

N451232-1912 IDOT Dev Sys 

N451232-1922 ECode Quick Shunt Dev Sys 

N451232-1722 Peer Protocol Dev Sys 

MICROLOK II 
DEVELOPMENT  
SYSTEM  
(Contains the 
Compiler, 
Maintenance Tool, 
Reverse Compiler, 
and Comparison 
Tool)  

N451232-1723 Peer Protocol Maintainers 
Dev Sys 

It is very unlikely that 
changes/enhancements made to 
the MICROLOK II Development 
System from time to time will 
require retesting of locations 
commissioned with the help of an 
earlier version of Development 
System.  However, if this is not the 
case, a Maintenance Notice will be 
issued for actions to be taken and 
retesting, if any, to be done. 
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Table B-5  -  Retesting Guidelines for Hardware Changes 

Component US&S Part 
No. Description Retesting Guidelines Subsequent to 

a Change/Revision 
Central 
Processing Unit 
PCB 

N17061301  
 

Contains 68332 
CPU which 
executes 
application logic 
with proprietary 
Executive 
software.  Uses 
diversity and self-
checking as core 
operating safety 
concept.  
Performs vital I/O 
management, 
external serial 
communications, 
application logic 
execution, internal 
and external 
diagnostics, event 
logging, and user 
programming/ 
diagnostics 
interface. 

1. When replacing a failed CPU board in a 
system and the replacement board is the 
same revision level as the board being 
replaced, check the version of the 
Executive software on the board being 
replaced against the version of the 
Executive software on the replacement 
board using the instructions in Note A at 
the end of this table.  If the versions are the 
same, no retesting is needed.  If instead 
the Executive version on the replacement 
board is newer, consult the Maintenance 
Notice for the Executive software for 
instructions for retesting.   

2. When replacing an old or failed CPU board 
in a system and the replacement board is a 
newer revision than the board being 
replaced, check the version of the 
Executive software on the board being 
replaced against the version of the 
Executive software on the replacement 
board using the instructions in Note A at 
the end of this table.  If the versions are the 
same, consult the Maintenance Notice for 
the board.  If instead the Executive version 
on the replacement board is newer, consult 
the Maintenance Notices for both the 
board and the Executive software.  

3. If the replacement CPU board contains the 
same Application Logic software as the 
board being replaced, no retesting is 
required. Note: Ensure that the 
replacement CPU board contains the same 
Application Logic software as the board 
that will be replaced, by using the Reverse 
Compiler and Comparison Tool options of 
the MICROLOK II Development System.  

4. If the replacement CPU board has revised 
Application Logic Software, follow the 
“MICROLOK II Application Logic Reduced 
Test Validation Procedure” described in 
Appendix A of this manual. 

The US&S Account Executives will ensure that 
the Maintenance Notices and replacement 
CPU boards are made available to all affected 
customers. 
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Component US&S Part 
No. Description Retesting Guidelines Subsequent to 

a Change/Revision 
System 
Configuration 
EEPROM PCB 
in the CPU 
PCB Connector 
Assembly 

N17002001 Holds the 
EEPROM which 
contains the 
MICROLOK II unit 
configuration 
information, 
carries the CPS 
signal from the 
CPU board to the 
CPS board, and, 
has connections 
for the four user 
serial links. 

If the connector housing, wiring or EEPROM 
are changed, the following should be 
performed: 
1. Verify the unit's configuration is correct. 
2. Verify the CPS signal is correctly 

connected to the CPS board. 
3. If used, verify the serial links are properly 

connected to the intended external devices 
or units. 

 

Address Select 
PCB in Input or 
Output PCB 
Connector 
Housing 

N17001301 0r 
N17003301 

Defines the 
address of the 
board to which it is 
connected, and 
delivers the I/O 
from the board 
edge to the 
external wiring. 

If the connector housing, wiring or address 
jumpers are changed, the following should be 
performed: 

1. Visually inspect to verify the address 
jumpers and wires are configured correctly. 

2. For each input or output on the board: 
a. activate each external input to ensure 

the system processes the correct input. 
b. activate each output to ensure the 

correct external output is activated. 
 

All other 
hardware 
configuration 
items  

See Table B-2 
and Table B-3. 

 No retesting is required if replacing a defective 
configuration item (CI) with an identical CI, 
except ensuring that the system powers up and 
runs without any errors.  
US&S will issue a Maintenance Notice if the CI 
is modified for any reason AND if it is deemed 
that existing installations need to replace the 
existing CI. The Maintenance Notice describes 
actions to be taken and the retesting, if any, to 
be done.  
The US&S Account Executives will ensure that 
the Maintenance Notice and replacement 
hardware are made available to all affected 
customers. 
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Note A 
MICROLOK II EXECUTIVE SOFTWARE VERSION 

DETERMINATION 
There are two ways to determine the Executive Software version 
installed on a CPU board: 
1. If the unit is properly running, the default display will show 

"Exec Ver x.xx". 
2. Using the MICROLOK II Maintenance Tool, from the main 

menu, click on SYSTEM INFORMATION.  The information 
displayed will include "Executive Version x.xx" 
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