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PLC Code Library

Mapping and calling of routines.
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Mapping Examples

Notation: R1S1C0  Rack 1, Slot 1, Channel 0.
DCH(	Instance, 		Input, 			Output);
DCH(	R1S1C0_DCH,		ECB1_RESET,			Local:1:O.Pt00.Data);
DCH(	R1S1C1_DCH,		ECB2_RESET,			Local:1:O.Pt01.Data);
DCH(	R1S2C0_DCH, 	Local:2:I.Pt00.Data,	ECB1_TRIP_INPUT);
DCH(	R1S2C1_DCH, 	Local:2:I.Pt01.Data,	ECB1_GRT80_INPUT);

COP(Source,Dest,Length);
COP(D14_IO_Link:I.Ch0Data[0],Festo_Analog_Buffer[0], 3);	// Airflow (4-20mA)

Notes: Masked Move (MVM) instruction copies the Source to a Destination and allows portions of the data to be masked. The MVM instruction uses a Mask to pass or block Source data bits. A "1" in the mask means the data bit is passed; a "0" in the mask means the data bit is blocked. If integer data types are mixed, the instruction fills the upper bits of the smaller integer data types with 0s so that they are the same size as the largest data type. 
The Copy File (COP) instruction copies the value(s) in the Source to the values in the Destination. The Source remains unchanged.  Source: Initial element to copy, Dest: Initial element to be overwritten by the Source, Length: Number of Destination elements to copy.  Important: Unexpected operation may occur if; Output tag operands are overwritten; Members of a structure operand are overwritten; Except when specified, structure operands are shared by multiple instructions.



DHC Add-On Instruction

DCH v1.0, Discrete Channel Controller. For use in mapping routines.
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DHC function Logic:

// Grab the current status of the input.
Current := Input;
Forced := Force;

// Turn off both of the trigger bits.
OSR := 0;
OSF := 0;

// Check for the overwrite enable flag.
// If it's set ignore everything and just push the override value into the current.
if (Force) then
	Current := ForceTo;
end_if;

// Write to the outputs now.
if (Invert)then
	Output := not Current;
	_Output := Current;
   else
	Output := Current;
	_Output := not Current;
end_if;

// Check for triggers. If the value changes between the last evaluation and this one
// then we will set one of our trigger bits.
if (Last_Val xor Output) then
	if (not Last_Val and Output) then
		OSR := 1;				// Low to high transition.
	else
		OSF := 1;				// High to low transition.
	end_if;
end_if;

// Capture the value of the input from this evaluation.
Last_Val := Current;

// Fault latching logic.
if Fault then
	Faulted := 1;
end_if;

if Faulted and Reset then
	Faulted := 0;
end_if;

Stack Light Add-On Instruction
RW Stack Light function block in ladder.      Local Tags
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Stack Light Function Logic:
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User Defined Data Type: DateTime

[image: ]



User Defined Data Type: RFID_Reader
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User Defined Data Type: Module_Control
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User Defined Data Type: Process_Data
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User Defined type: State_Control
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User Defined Type: Shift_Time
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Add-on Instruction: AlarmHistory_AOI
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AlarmHistory_AOI v1.0 DMAT
Rockwell Automation
[Contact the Add-On Instruction developer for questions or problems with this instruction]
Alarm History Screen Interface
Class: Standard
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Structured Text
AlarmHistory_AOI(AlarmHistory_AOI,Inp_Name,Inp_Trigger,Inp_FaultCode,Ref_AlarmInProcess,Inp_AlarmHandshake,Out_AlarmName,Out_AlarmTrigger); 


Logic
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Add-on Instruction: T_ADD
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Extended Description Text:
T_Add : Add Date/Time plus Time to get new Date/Time

This instruction adds a given amount of Time to a Date/Time to arrive at a new Date/Time.
The new Date/Time is "normalized", that is, given as a valid (if possible) Gregorian Date and Time:

*  0 <= Microseconds < 1,000,000
*  0 <= Seconds < 60    (NOTE: this instruction cannot add leap seconds;  sorry!)
*  0 <= Minutes < 60
*  0 <= Hours < 24
*  1 <= Day <= 31 AND Date is a Valid Gregorian Date (see below)
*  1 <= Month <= 12

NOTE:  The Ref_DT parameter must be a valid Date and Time, NOT an AMOUNT of time!
   The Ref_Time parameter is the AMOUNT of  time!  If you swap these, you'll get an invalid
    result, at least if Ref_DT.Yr, Ref_DT.Mo or Ref_DT.Da is zero!

NOTE:  This instruction does NOT switch to Julian dates for dates before 1582 (or 1753 or
    whenever your place of interest switched to the Gregorian Calendar -- see Wikipedia on
    "Gregorian Calendar" for details)!  This instruction assumes the Gregorian Calendar extends
    "indefinitely" (about 5.8 million years) either side of "zero" CE!  It DOES handle the Gregorian
    4 / 100 / 400 year rules, so Feb. 29, 2000 is a valid date, but Feb. 29, 2100 is not.  It DOES
    NOT handle Daylight Savings Time hour offsets when the amount of Time added carries the
    Date/Time across summer/winter time boundaries.
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Structured Text
T_ADD(T_ADD,Ref_DT,Ref_Time,Ref_Out);

LOGIC

// T_ADD : TIME -- ADD DATE/TIME PLUS TIME -> DATE/TIME
//
// This instruction adds a given amount of Time to a Date/Time to arrive at a new Date/Time
// The new Date/Time is "normalized", that is, given as a valid (if possible) Gregorian Date and Time:
//
//   *  0 <= Microseconds < 1,000,000
//   *  0 <= Seconds < 60    (NOTE: this instruction cannot add leap seconds;  sorry!
//   *  0 <= Minutes < 60
//   *  0 <= Hours < 24
//   *  1 <= Day <= 31 AND Date is a Valid Gregorian Date (see below)
//   *  1 <= Month <= 12
//
//  NOTE:  The Ref_DT parameter must be a valid Date and Time, NOT an AMOUNT of time!  The Ref_Time parameter is the AMOUNT of
//    time!  If you swap these, you'll get an invalid result, at least if Ref_DT.Yr, Ref_DT.Mo or Ref_DT.Da is zero!
//
//  NOTE:  This instruction does NOT switch to Julian dates for dates before 1582 (or 1753 or whenever your place of interest
//    switched to the Gregorian Calendar -- see Wikipedia on "Gregorian Calendar" for details)!  This instruction assumes the 
//    Gregorian Calendar extends "indefinitely" (about 5.8 million years) either side of "zero" CE!  It DOES handle the
//    Gregorian 4 / 100 / 400 year rules, so Feb. 29, 2000 is a valid date, but Feb. 29, 2100 is not.  It DOES NOT handle
//    Daylight Savings Time hour offsets when the amount of Time added carries the Date/Time across summer/winter time boundaries.
//
//  NOTE:  For algorithms used for Gregorian Date and Days Between Dates, see http://alcor.concordia.ca/~gpkatch/gdate-algorithm.html
//
//  V1.0-00 2009-04-23: Initial formal release
//	V1.0-01 2014-02-28: Add buffering of input Ref_DT so same tag can be used as Ref_DT and Ref_Out (to "bump" a DateTime)
//

// Buffer input DateTime
Wrk_DT.Yr   := Ref_DT.Yr;
Wrk_DT.Mo   := Ref_DT.Mo;
Wrk_DT.Da   := Ref_DT.Da;
Wrk_DT.Hr   := Ref_DT.Hr;
Wrk_DT.Min  := Ref_DT.Min;
Wrk_DT.Sec  := Ref_DT.Sec;
Wrk_DT.uSec := Ref_DT.uSec;

// Add Microseconds (accounting for adding a negative number of Microseconds!)
Ref_Out.uSec := (Wrk_DT.uSec+Ref_Time.uSec) MOD 1000000;
// Carry excess Seconds
Wrk_SecFrom_uSec := (Wrk_DT.uSec+Ref_Time.uSec) / 1000000;
IF (Ref_Out.uSec < 0) THEN
  Ref_Out.uSec := Ref_Out.uSec + 1000000;
  Wrk_SecFrom_uSec := Wrk_SecFrom_uSec - 1;
END_IF;

// Add Seconds
Ref_Out.Sec := (Wrk_DT.Sec+Ref_Time.Sec+Wrk_SecFrom_uSec) MOD 60;
// Carry excess Minutes
Wrk_MinFromSec := (Wrk_DT.Sec+Ref_Time.Sec+Wrk_SecFrom_uSec) / 60;
// Handle negative sum
IF (Ref_Out.Sec < 0) THEN
  Ref_Out.Sec := Ref_Out.Sec + 60;
  Wrk_MinFromSec := Wrk_MinFromSec - 1;
END_IF;

// Add Minutes
Ref_Out.Min := (Wrk_DT.Min+Ref_Time.Min+Wrk_MinFromSec) MOD 60;
// Carry excess Hours
Wrk_HrFromMin := (Wrk_DT.Min+Ref_Time.Min+Wrk_MinFromSec) / 60;
// Handle negative sum
IF (Ref_Out.Min < 0) THEN
  Ref_Out.Min := Ref_Out.Min + 60;
  Wrk_HrFromMin := Wrk_HrFromMin - 1;
END_IF;

// Add Hours
Ref_Out.Hr := (Wrk_DT.Hr+Ref_Time.Hr+Wrk_HrFromMin) MOD 24;
// Carry excess Days
Wrk_DaFromHr := (Wrk_DT.Hr+Ref_Time.Hr+Wrk_HrFromMin) / 24;
// Handle negative sum
IF (Ref_Out.Hr < 0) THEN
  Ref_Out.Hr := Ref_Out.Hr + 24;
  Wrk_DaFromHr := Wrk_DaFromHr - 1;
END_IF;

// That takes care of the time.  To add the days, we need to compute a Gregorian Day Number from the input Date,
// then add the days and compute a Date from the new total Gregorian Day Number.  This takes care of the days in the months.
// (After thet, we'll add the Months and Years like we did with the time.)

// Compute the Gregorian Day Number for the input Date
Wrk_F := (Wrk_DT.Mo+9) MOD 12;
Wrk_G := Wrk_DT.Yr - Wrk_F/10;
Wrk_GD := 365*Wrk_G+Wrk_G/4-Wrk_G/100+Wrk_G/400+(Wrk_F*306+5)/10+Wrk_DT.Da-1;

// Add the days
Wrk_GD := Wrk_GD+Ref_Time.Da+Wrk_DaFromHr;

// And back out from this Gregorian Day Number to a date
Wrk_yyy := TRUNC (Wrk_GD +1.5)/365.2425;
Wrk_ddd := Wrk_GD - (365*Wrk_yyy+Wrk_yyy/4-Wrk_yyy/100+Wrk_yyy/400);
IF (Wrk_ddd < 0) THEN
	Wrk_yyy := Wrk_yyy - 1;
	Wrk_ddd := Wrk_GD - (365*Wrk_yyy+Wrk_yyy/4-Wrk_yyy/100+Wrk_yyy/400);
	IF (Wrk_ddd < 0) THEN
		Wrk_yyy := Wrk_yyy - 1;
		Wrk_ddd := Wrk_GD - (365*Wrk_yyy+Wrk_yyy/4-Wrk_yyy/100+Wrk_yyy/400);
	END_IF;
END_IF;
Wrk_mmm := (100*Wrk_ddd + 52)/3060;
Wrk_y := Wrk_yyy + (Wrk_mmm + 2)/12;
Wrk_m := ((Wrk_mmm + 2) MOD 12) + 1; 
Ref_Out.Da := Wrk_ddd - ((Wrk_mmm * 306) + 5)/10 + 1;

// Add Months
Ref_Out.Mo := ((Wrk_m+Ref_Time.Mo-1) MOD 12)+1;
// Carry excess Years
Wrk_YrFromMo := (Wrk_m+Ref_Time.Mo-1) / 12;
// Handle negative sum
IF (Ref_Out.Mo < 1) THEN
  Ref_Out.Mo := Ref_Out.Mo + 12;
  Wrk_YrFromMo := Wrk_YrFromMo - 1;
END_IF;

// Add Years
Ref_Out.Yr := Wrk_y+Ref_Time.Yr+Wrk_YrFromMo;


Add-on Instrcution: T_DST
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Parameters
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Local Tags
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Parameters
	Required
	Name
	Data Type
	Usage
	Description

	x
	T_DST
	T_DST
	InOut
	

	
	EnableIn
	BOOL
	Input
	

	
	EnableOut
	BOOL
	Output
	

	
	Cfg_FwdMo
	DINT
	Input
	Month of spec for Date at which to spring forward (1..12)

	
	Cfg_FwdOccur
	DINT
	Input
	Occurence of Day of Week to spring forward 1=1st, 2=2nd, .. 5=last

	
	Cfg_FwdDoW
	DINT
	Input
	Day of the week on which to spring forward (0=Sun..6=Sat)

	
	Cfg_FwdDoM
	DINT
	Input
	Day of month for spring forward on fixed date (1..31)

	
	Cfg_FwdDoWBefore
	DINT
	Input
	Day of the week before (1st..last) Day of Week or Date (0=Sun..6=Sat)

	
	Cfg_FwdHr
	DINT
	Input
	Hour (LOCAL) at which to spring forward (0..23)

	
	Cfg_FwdMin
	DINT
	Input
	Minute (LOCAL) at which to spring forward (0..59)

	
	Cfg_FwdFixedDate
	BOOL
	Input
	1=Spring forward on fixed date, 0=on occurrence of DoW

	
	Cfg_FwdUseBefore
	BOOL
	Input
	1=Spring forward on Day of Week BEFORE date or day of week

	
	Cfg_BackMo
	DINT
	Input
	Month of spec for Date at which to fall back (1..12)

	
	Cfg_BackOccur
	DINT
	Input
	Occurence of Day of Week to fall back 1=1st, 2=2nd, ... 5=last

	
	Cfg_BackDoW
	DINT
	Input
	Day of the week on which to fall back (0=Sun..6=Sat)

	
	Cfg_BackDoM
	DINT
	Input
	Day of month for fall back on fixed date (1..31)

	
	Cfg_BackDoWBefore
	DINT
	Input
	Day of the week before (1st..last) Day of Week or Date (0=Sun..6=Sat)

	
	Cfg_BackHr
	DINT
	Input
	Hour (LOCAL) at which to fall back (0..23)

	
	Cfg_BackMin
	DINT
	Input
	Minute (LOCAL) at which to fall back (0..59)

	
	Cfg_BackFixedDate
	BOOL
	Input
	1=Fall back on fixed date, 0=on occurrence of DoW

	
	Cfg_BackUseBefore
	BOOL
	Input
	1=Fall back on Day of Week BEFORE date or day of week

	
	Cfg_Offset
	INT
	Input
	Minutes to spring forward or fall back (0..1439, def=60)

	
	Cfg_EnableDST
	BOOL
	Input
	1=Automatically adjust clock for DST, 0=no DST, clear "ApplyDST" always

	
	Sts_DST
	BOOL
	Output
	Currently in Daylight Savings Time

	
	Sts_Gap
	BOOL
	Output
	One-Shot: 1=Spring ahead, there is a gap in times

	
	Sts_Overlap
	BOOL
	Output
	1=Fall back overlap, there are duplicate times

	
	Sts_CfgErr
	BOOL
	Output
	1=Error in Configuration (see Err_Xxxx bits)

	
	Err_FwdCfg
	BOOL
	Output
	1=Error in "Spring Forward" config values (month, date, DoW, hr, min)

	
	Err_BackCfg
	BOOL
	Output
	1=Error in "Fall Back" config values (month, date, DoW, hr, min)

	
	Err_Offset
	BOOL
	Output
	1=Error in Cfg_Offset value (must be 0..1439)

	
	Val_SoDST_Mo
	DINT
	Output
	Month (1=Jan, 12=Dec) of point in time when DST starts

	
	Val_SoDST_Da
	DINT
	Output
	Day of the Month (1..31) of point in time when DST starts

	
	Val_SoDST_Hr
	DINT
	Output
	Hour of the day (0..23) of point in time when DST starts

	
	Val_SoDST_Min
	DINT
	Output
	Minute of the hour (0..59) of point in time when DST starts

	
	Val_EoDST_Mo
	DINT
	Output
	Month (1=Jan, 12=Dec) of point in time when DST ends

	
	Val_EoDST_Da
	DINT
	Output
	Day of the Month (1..31) of point in time when DST ends

	
	Val_EoDST_Hr
	DINT
	Output
	Hour of the day (0..23) of point in time when DST ends

	
	Val_EoDST_Min
	DINT
	Output
	Minute of the hour (0..59) of point in time when DST ends


Extended Description
This instruction manages Daylight Saving Time.  It uses a number of configuration 
values to allow handling a wide variety of national and regional rules for 
when to start and end Daylight Saving Time (or "Summer Time"). 

For use with HMI, it also provides Values for display of the Month/Day 
and Hour:Minute of the points in time when DST starts and ends. 

Plus, for logging logic, it provides bits to indicate when timestamps might 
have an Overlap (1:30 a.m. happens twice) or there is a Gap (one-shot). 

For best results: 

1.  Clear  Cfg_EnableDST  to 0. 
2.  Open the Controller Properties, clear the DST checkbox 
       and set the clock to local STANDARD time 
3.  Configure the T_DST instruction per the instructions below. 
4.  Set the  Cfg_EnableDST  bit to 1. 

The clock will be switched to DST based on the rules entered 
if DST is currently in effect for your location. 

Configuration: 
------------------------------ 
Cfg_FwdMo: Month specified in rule for Date at which to spring forward (1..12)    
Cfg_FwdOccur: Occurence of Day of Week to spring forward 1=1st, 2=2nd, .. 5=last    
Cfg_FwdDoW: Day of the week on which to spring forward (0=Sun..6=Sat)    
Cfg_FwdDoM: Day of month for spring forward if on a fixed date (1..31)    
Cfg_FwdDoWBefore: Day of the week BEFORE the 1st..last Day of Week or Date (0=Sun..6=Sat)    
Cfg_FwdHr: Hour (LOCAL) at which to spring forward (0..23)    
Cfg_FwdMin: Minute (LOCAL) at which to spring forward (0..59)    
Cfg_FwdFixedDate: 1=Spring forward on fixed date, 0=on occurrence of Day of Week 
Cfg_FwdUseBefore: 1=Spring forward on Day of Week BEFORE date or day of week    

Cfg_BackMo: Month specified in rule for Date at which to fall back (1..12)    
Cfg_BackOccur: Occurence of Day of Week to fall back 1=1st, 2=2nd, .. 5=last    
Cfg_BackDoW: Day of the week on which to fall bacj (0=Sun..6=Sat)    
Cfg_BackDoM: Day of month for fall back if on a fixed date (1..31)    
Cfg_BackDoWBefore: Day of the week BEFORE the 1st..last Day of Week or Date (0=Sun..6=Sat)    
Cfg_BackHr: Hour (LOCAL) at which to fall back (0..23)    
Cfg_BackMin: Minute (LOCAL) at which to fall back (0..59)    
Cfg_BackFixedDate: 1=Fall back on fixed date, 0=on occurrence of Day of Week 
Cfg_BackUseBefore: 1=Fall back on Day of Week BEFORE date or day of week    

Cfg_Offset: Number of minutes to spring forward or fall back (0..1439, def=60)    
Cfg_EnableDST:  1=Automatically adjust clock for DST, 0=Always Standard Time, no DST

Execution
[see Add-On Instruction Scan Modes online Help for more information]
	Condition
	Description

	EnableIn is true
	Manage Standard Time and Daylight Saving Time ("summer time") based on rules


Revision v1.0 Notes
Uses updated T_ADD V1.0-01.














Various Ladder Examples
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Add-on Instruction w/ logic for heater control
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Manipulate Alarms
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One Shot Rising
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OSR instruction sets the output bit for one scan when rung-condition-in transitions from false to true.
Storage bit: Internal storage bit, stores the rung-condition-in from the last time the inst. was executed.
Output bit: Bit to be modified.
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Establishing Safety Interlocks
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Initializing Axis
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Homing Sequence Example
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Use Limit to Select Action
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Jog Example
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Set Array Elements with Solenoid
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Limit, One Shot, and Counter
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Reset Function

The RES instruction resets a TIMER, COUNTER, or CONTROL structure.
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Flash Master AOI
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Portions of Recipe System
Main
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Load
[image: ]
[image: ]

Recipe Save
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Recipe Display
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Latch on single scan with external analog input (cam).
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Machine State 7, System Ready for Running

Machine State 8, System Waiting

Machine State 9, System Fauted, Check fault screen for details.
Machine State 10, System Initilized, ready for Auto Mode
Request to Start the System

Request to Stop the System

Request to Clear Faults

Request to go into Manual Mode

Properties
Extended Properties...

4 General
Data Type Size
Description
Name.

4 Data
Engineering Unit

Module_Control
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Good_Part Count  COUNTER
Bad_Part Count  COUNTER
Machine_Cycles  COUNTER

Cycle_Time TIMER
MTBF TIMER
MTTR TIMER
KU DINT
Downtime TIMER
Uptime TIMER
Good Reset  BOOL
Bad_Reset 800L

Mach_ Cycle Reset BOOL
Cycle_Time Reset BOOL
MTBF Reset  BOOL
MTTR Reset  BOOL

| Data Type size 104 bytes

Parts that ran with no faults
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Machine run time
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Amount of time machine is not running
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End DINT
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[Name Usage [Data Type [AlasFor [Defeut_[Syie _[Req [Vis [ Descrpon Extemal Access] Constant
Enabio put _ BOOL TDecimal [ [] Enable nput-System Defned Parameter  Read Only =]
EnableOut Oupu BOOL ODecimsl [ [J EnableOuput-SystemDsfnedParameter  Read Only o
> Inp_Name ow  STRING B E Nme o
Inp_Trgger It BOOL 0Decimal B E Tigger Readte o
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Ref_AlaminProce.. InOut BOOL Decimal @ @ AlamHistoy Update nProcess o
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S EN Oupu BOOL 0Decmal [ EnableBt Read only =]
Si.ON Ouput BOOL 0Decmal [ Done Bt Read Only o
suER Oupu BOOL 0Decmal O Enorst Read Only o
s P Ouput BOOL 0Decmal [ InProcess Bit Read Only o
s pe Oupu BOOL 0Decmal [ Process Complets B Readte o

7 o 5]

Movelp | Move Down
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» Comm_Loss_Dalay_Timer PRE
» Comm_Loss Delay TimerACC
Comm_Loss_Delay_TimerEN
Comm_Loss_Delay_Timer TT
Comm_Loss Delay_TimerDN
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» sEa
4 Trigger_Delay_Timer

Trigger_Delay_TimetDN
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Bo0L
ONT
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General Parameters Local Tags ScanModes Signatwre Change History Help

“The contrller prescans and postscans the Add-On nstuction Logic outine but wil not execute the Logic outine
‘when Enableln s fase.

‘Optonal Prescan, Postscan and EnablelnFalse rouines may be configured below.

= Prescanroutine: Executes prioro st scan on bansifion fom program 1o un mode.
ExscitePrescan i sher i Lo rovine s prescamned Delete | | GoTo

Posiscan fouine: Executes onlastscan ofastep i SFC i configured fo automatc reset
Exccute Postscan routne afer the Logic routne is postscanned New. GoTo

[ EnablelnFalse routine: Executes when the Enablein parameter is faise
|Execute EnablelnFalse routne Delete | | GoTo
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Instruction Help Preview:

Enableln is faise

[Parameters
Required _Name Data Type Usage _Description
X AamHistory AOl  AlarmHistory Al InOut
Enableln BOOL Input
EnableOut BOOL Output
X Inp_Name STRING Inout Name
X Inp_Trigger BOOL Input Trigger
X Inp_FautCode DINT Input Faul Code
X Ref AlaminProcess BOOL InOut  Alam History Update In Process
X Inp_AlamHandshake BOOL Input Alarm History Handshake
X Out AlammName STRING InOut  Alarm History Name
X Out AamTrigger  DINT Inout  Alamm History Trigger
Sts_EN BOOL Output  Enable Bit
Sts_DN BOOL Ouput  Done Bit
Sts_ER BOOL Ouput  Error Bit
sts 1P BOOL Output In Process Bit
sts_PC BOOL Ouput  Process Complete Bit
Extended Description
nature
D: <none>
Timestamp: <none>
Signature History:
User 1D Timestamp _Description
<none>
Execution
[see Add-On Instruction Scan Modes online Help for more information]
Condition Description
Enableln is true
Prescan
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Inp_Trigger 2 H(Sts ER)
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Ref AlaminProcess 7
Inp_AlammHandshake 7
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Out_AlarmTrigger ?

5 Function Block
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Alarm History Screen Interface
Inp_Neme 2
| Inp_Trigger
| Inp_FaultCode
Ref_AlarminProcess 2
| Inp_AlarmHandshake
Out_AlarmName 2
Out_AlamTrigger @
Sts_ EN
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TTT
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General Parameters Local Tags ScanModss Signature Change History He
Name:

Descripton:  [DateTime = DateTime + Time

Class. [standard 7]

Trpe B Scared Tex Changa Type..

Extended Text
01 Release.

Revision
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|Ref_DT and Ref_Outto "bump* 2 DateTime)
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[Name [Usage [Data Type [AiasFor [Defaut_[Syje _ [Req [Vis [ Descrpion [Extemal Access|Constant
Enablein put BOOL TDecimal [ [J Enable hpul-Sysiem Defned Parameter  Read Only =]
EnableOut Oupu BOOL 0Decimol [ [ EnableOuputSystemDefnedParameter  Read Orly o

[+ RetOT 0w DateTime © @ OT(@at/Tme)owhchio add Time o
> RelDTYT ot Decimal DT (DatTime) o wich o add Time Year(s)
> ReLDTMo onT Decimal DT (DatTime) o which o add Time Monts)
» RelDTDa ot Decimal O (DateTime) o which o 23d Time Day(s)
> ReLDTH ont Decimal DT (DateTime) o wich o add Time Hou(s)
> RelDTMn ot Decimal O (DateTime) o which o add Time Minute(s)
» R DT Sec oWt Decimal DT (DateTime) o which 0 36d Time Second
> ReL DTuSec ont Decimal DT (DateTime) o which to add Time Mictos.
< Ref_Tme 10 DateTime © @ Timetobe addedioDT Date/Time) o
> Rel Time ¥r ont Decimal Time t be added 1o DT (Date/Time) Year(s)
> Rel_Time Mo ot Decimal Time to be added o DT (Date/Time) Monts)
» Rel_TmeDa ot Decimal Time 0 be added 1o DT (Date/Time) Days)

|| » RetTimer ot Decimal Time t be added to DT (Dat/Time) Hours)
> ReL_Time Min ot Decimal Time t be added o DT (Date/Time) Minie(s)
> Ref Time Sac onT Decimal Time tobe added o DT (DatefTime) Second.
> Rel_Time uSec ot Decimal Time 1 be addsd o DT (Date/Time) Microse.

4 Ret 0w Ou  DateTime © @ DatwTme-DToTme o
> ReLOuYr owT Decimal Oste/Time = DT-Time Yearts)
> Ref Outho. oWt Decimal Date/Time = DT-Tima Morib(s)
> RetOuDa ot Decimal Date/Time = DT-Time Dayls)
> Rel_Outhr ot Decimal DateTime = DT-Tme Hou(s)
> Rl Outhin ont Decimal Date/Time = DT-Time Minue(s)
> Re Outsec ot Decimal Date/Time = DT-Time Secondis)
> Ref Outusec oWt Decimal Dat/Time = DT-Time Microsecondls)
— e -
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General Parameters Local Tags ScanModes Signature Change History Help.

Name Dot Svie Descrpton
» Wik Darromr O Decimal _ NumberofDaya o addom Hows
» Wi dda 0 Decimal  nermedia for day calculavon
4 wicor - Buferscopy ofRet OT
» Wik DT.Yr 0 Decimal Bufflered copy of Ref_DT Year(s)
» Wi DTHo 0 Docimal  Buferedcopy ofReLOT Moni(s)
» Wk DTDs 0 Decinal  Buflred copy of Ref DT Days)
» Wi DTH 0 Decmal  Buferedcopy of Ref OT Houts)
» W DT 0 Decinal  Bufled copy of Rt DT M)
» Wik _DT Sec 0 Decimal Buffered copy of Ref_DT Second(s)
» Wik DT uSec 0 Docimal _ Buferedcopy of ReLOT Wicrosecond()
» Wik F 0 Decimal Used in calculating Gregorian Day Number (function of month)
» wico 0 Decimal  Usedin calclaing Gegorian Day Number nctn ofYear and )
» Wrk_GD DINT. 0 Decimal Gregornian Day Number (calculated for gven Y/M/D)
» Wi iromtin ot 0 Decimal  NumberofHours o add om Mutes
» Wi ot 0 Decinal  Calcisted MONTH $om Gragorisn Day Nuber
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» Wi YiFromio ot 0 Decinal  NumberofYears o add fom Monts
» Wik yyy ot o Decmal  inemedite o yearcacuton
2] |
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Parameters
Required Name  DataType Usage Description

x  TADD TADD InOut

Enableln  BOOL Input

EnableOut  BOOL Output
X RefDT  DateTme InOut DT (Date/Time) to which to add Time
X RefTime DateTime InOut  Timetobe added to DT (Date/Time)

x Ref Out  DateTime InOut  Date/Time = DT+Time
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& Function Block
T_ADD

DateTime = DateTime + Time.

Ref_DT ?
Ref_Time ?
Ref_Out ?
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B Relay Ladder

T_ADD

DateTime = DateTime + Time
T_ADD 2
Ref_DT 7
Ref_Time 2
Ref_Out 2
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MName: [LosT]
Descripton:  [Dayight Savings Time. ~
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Mo Moo ExendedTent

Bevison T o 1] [0 Release

RavisionNote: [Uses updated T_ADD V1 0:01 ~
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[Name
Enablen
EnableOu

> Cig_FwdMlo

» Cig_FwdOccur

» Cig_ FwdDoW

> Cig_FwdDoM

» Cig_FwdDoWBefore

» Cig_FudHe

» Cig_Fudbin
Cig_ FudFixedDate
Clo_FwdUseBefore

» Cig_BackMo

» Cig_BackOccur

» Cig_BackDoW

» Cig BackDoM

» Cig_BackDoWBelore

» Cig_Backtr

» Cig_BackMin
Cig_BackFedDate
Cig_BackUseBefore

» Clg_Ofiset
Cig_EnableDST
ss_0sT
ss_Gap
Sts_Overtap.
is_CigEn
En_FwdCig
En_BackCig
En_Ofset

» Val SoDST_Mo.

» VaLSoDST_Da

» Val SoDST_Hr

» ValSaDST_Min

» Val EoDST Mo

» Val EoDST_Da

» VoL EoDST_Hr

» ValEaDST_Min

Usage [DataType [AliasFor [Defoult [Stle  [Req [Vis |Desciiption [Exteral Access| Constant
input  BOOL 1 Decimal [=] O Enable Input- System Defined Parameter ‘Read Only. o
Ouput BOOL 0Decinal [ [ Enable Oupu-System DeinedParameter  Read Only o
I ONT 30ecmel [ [ Monhofspec/orDate atwhichto springfoms. Readite o
o DNT 20cmal [ [ OccurenceofDayof Weekio springfonard... Readite o
put  DINT 0Decimal  [1  [] Dayofthe week onwhichto spiing forward (0. ReacWite o
Input  DINT 1 Decimal o [ Day of month for spring forward on fixed date (.. Read/Write. o
pu DNT 0Decimal [0 [ Dayoltheweek before (1t las) Day of Wae... ReacWite o
Input  DINT 2 Decimal a [ Hour (LOCAL) atwhich to spring forward (0.23) Read/Write: o
pu DINT 0Dscimal [0 [ Mo (LOCAL) atwhichiosprngfomward (0. ReadWite o
put  BOOL 0Decimal (] [ 1=Springfomward onfxed date. O=on occurren.. ReacWite o
put 80O 0Dccmol [ [ 1-SpinglowardonDay of Week BEFORE o ReadMite o
I ONT T Decimal 0 [ MontofspeciorDate atwichofallback (... ReadWite o
Input  DINT 1 Decimal a [ Oceurence of Day of Week to fall back 1=1st .. Read/Write: o
Input  DINT 0 Decimal =] [J  Day ofthe week on which to fall back (0=Sun__.. Read/Write o
put  DINT 1Decimal [ [] Dayofmonthforfallback onfixed date (1.31) ReadMWrite o
Input  DINT 0 Decimal o [ Day ofthe week before (1st last) Day of Wee.. Read/Write: o
pu DNT 20ccmal 0 O How(LOCA)atwhchiofallback 023 ReadWite o
I ONT 0Decimal (1 [ Mnuie(LOCA atwhichtofallback 0.59)  ReadWite o
ot BOOL 0Decmal [ [ 1eFaibackonfxed dat. O-on occumence of. Readite o
wpu  BOOL ODecimal [ [ ieFallback onDay of Week BEFORE date o.. ReadWite o
Input  INT 60 Decimal o O Minutes to spring forward or fall back (0.1439. .. Read/Wirite. o
put BOOL 0Decimal [0 [ ieAuomatcaly adjustclock or DST.0=noD... ReadWite o
oupu B0OL 0Decmal [ (@ CurentyinDayightSavings Time Read Only o
Ouput 8OO 0Dscimal (1 [ One:Shot 1-Sping head. here s 2 gapinti. Read Only =]
ouput BOOL ODecimal [ [ 1eFallback overap. here are cuplcate tmes Read Only o
Output  BOOL 0 Decimal a [ 1=Error in Configuration (see Err_Xoux bits) Read Only o
ouput BOOL 0Decimal 0 [ 1+Erorin"Sping Fomward" conig values (mo.. Read Only o
Oupu BOOL ODecimel [ [ 1eErorin"FallBack”config vales (nonth.d__ Read Only o
Output  BOOL 0 Decimal o O 1=Emorin Cig_Offset value (mustbe 0.1439)  Read Only o
Oupu DNT 1Decmsl [ [J Monh(i=lan 12-Dec)ofpoitintime when D.. Read Oy o
Ouput DNT 1Decmsl 0 [ Dayofte Mont(1.31) ofpointintme when . ReadOnly o
Ooupu DNT 0Decimal O [ Hourofthe day (0.23 ofpointntme when D... Read Only o
Output  DINT 0 Decimal a [0 Minute of the hour (0.59) of pointn time when .. Read Only. o
Ouput DNT 10scmal [ I Monih(1~Jan. 12:Dec)ofpoitinbme when D.. Read Orly o
Oupu DNT 1Descmsl [ [ Dayofthe Mont(1.31) of paintintme when... ReadOnly o
Output  DINT 0 Decimal a O Hour ofthe day (0.23) of pointin time when D... Read Only o
Ouput DINT 0Decimal [ [ Mauto ofthe hour(0.59)of pointinima when.. Read Only o





image1.png
AF1 NP
ISR
Routine lameR00_Mappng

ISR
Routine NameRO1_MachineState

IR
Routne Name R02_ndialze

O Mainiask
4 5 PGO1_Screwdriving_Cell =
@ Parameters and Local Tags Routine Name R03_Run

‘8 MainRoutine.

 RO0_Mapping
£ RO1_MachineState IR
& RO2.Initalize.

Routne Name R04_Terminate

£ RO3Run
5 RO4 Terminate R

= RoS.FaultHandler Routne Name. R05_FaulHandler
£ R06_Manual

£ RO7_Robot o

& ROB_Urilties Routine Name R06_Manual
£ R09_Stack Light

£ R10_Process Data

IR
Routine Name ROT_Robot

IR
Routne Name R08_Uiiies

ISR
Routine Name R0_Stack Light

IR
Routne Name R10_Process_Data




image37.png
[Name.

b Wi Backi

» Wik BackiDoW.

» Wik Back2

» Wik BackzDoW.

» Wrk Days

» Wik DST
Wik DST_ONS

» Wik EoDST

» Wik EoST
Wik_EoST_LES_EoDST

» Wik F

> Wik Fudt

» Wi FwdiDoW

> Wik Fwd2

» Wr_ Fwd2DoW.

» WG
Wik LeapYear

» Wrk_Now
Wik_Now_GEQ_EoDST
Wik_Now_GEQ_EoST
Wik_Now_GEQ_SoST

» Wrk_NowDoW.

» Wrk_Ofiset

» Wrk_SoST
Wik ST_ONS

» Wi T_ADDT

» Wik_T_ADD2

» Wrk_T_ADD3

» Wrk_T_ADD4

» We_T_ADDS

Data Type | Default Descripton
DateTime FirstDateTime toward buiding EoDST

DINT Day of Waek offrst date o fall back

DateTime ‘Second Date Time toward buiding EoDST

DT Day ofthe week forthe second day calculated orfall back
DatsTime Daysto addto getto EoST or EGDST date

ST 'DST g fomto WALLCLOCKTIME (1+In DST. G-notin DST)
B00L T-Justentered DST

DateTime Date and Time of End of Dayiight Saving Time (Summer Time)
DatsTime Date and Time of End of Standard Time

Bo0L 1=End of Sid Time is before End of DST (N.hemisphere)
OINT Itermediate value or computng the day of the week
DateTime FirstDateTime toward buikding EoST

oNT Day of Week of st date o spring forward.

DatsTime ‘Second Date Time toward buiding EoST

DT Day ofthe waek for the second day calculated or spring forward
OINT Itermediate value for computng the day of the week
B00L “This yearis a Leap Year (29 days inFeb)

DateTime (Current Date and Time fom WALLCLOCKTIME object
B00L Current Time is GEQ End of Daylight Savings Time

0oL Current Time is GEQ End of Standard Time.

B00L Current Time is GEQ Startof Standard Time

DT Calculated day of the week fo curentime (0=Sun, . 6=Sat)
DateTime Ofisetas an amount of tme 1o add (1)

DateTime Date and Time of Start of Standard Time (E0DST - ofse)
Bo0L =Justentered ST

40D Add days o getto Fwd2 date

TADD Add days o getto EoST date

TADD Add days o getto Back2 date:

T.ADD Add days o getto EaDST date

TADD Add (ofiset o (End of DST)
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T_DST v1.0 01 Release

Rockwell Automation
[Contact the Add-On Instruction developer for questions or problems with this instruction]

Daylight Savings Time

Class: Standard

Available Languages
B Relay Ladder
T_DST
| Daylight Savings
DST [} (sts_DST)
(Sts_CtgErr

£ Function Block

Daylight Savings Time

Sts_DST )
Sts_ClgEr
i

2 Structured Text
T_DST(T_DST) ;




image39.png
TON_RangeFlasher. DN

TOI

[ — —

Timer On Delay

Preset
Accum

Timer TON_RangeFlasher

GRT-

Greater Than (A>B)

Source A TON_RangeFlasher ACC
420«

Source B 300

EN D=
DND>—

600«
420«

HeatFlash





image40.png
hmi_heatersVertical_Enabled
i

MainHeaterContactorEnable

1C

HMI_HeatersHorizontal_Enabled
1E

1C

—

Heater Contactor

EnergizeHeaterContactor
ONS[0].11  FLT_HeaterContactorFail
{ONS ] )





image41.png
Compare

Expression heater_Vertical_01.ACT/heater_Vertical_01.SP<heater_Force_Value

MP-

Force Heater On
heater_Vertical_01.FORCE

e




image42.png
General Parameters Local Tags ScanModes Signature Change History Help

Name: HeaterControl

Description: ~
v

Type: 5% Function Block Diagram Change Type...

Major Minor Extended Text

Revision: 12 o S

Revision Note: N
v

Vendor:





image43.png
General Parameters Local Tags ScanModes Signature Change History Help

Enableln Input  |BOOL 1|Decimal| [] Enable Input- System Defined Parameter O
EnableOut  |Output [BOOL 0|Decimal| [] Enable Output - System Defined Parameter |Read Only. O
EN Input  |BOOL 0|Decimal| (] Enable Read/Write O
AH Output [BOOL 0|Decimal| 7 | [ |High Alarm Bit Read Only O
AL Output (BOOL 0|Decimal| ] Low Alarm Bit Read Only O
HC Output [BOOL 0|Decimal| (] Heater Contactor Output Read Only O
+-PVRAW Input  |DINT 0|Decimal| (] Actual Temperature Raw Data Read/Write O
+-AHSET Input  |DINT 0|Decimal| (] High Alarm Setpoint Read/Write O
+-ALSET Input  |DINT 0|Decimal| (] Low Alarm Setpoint Read/Write O
[+-SP Input  |DINT 0|Decimal| ] Target Temperature Read/Write O
ACT Output |REAL 0.0|Float [} Scaled Actual Temperature Read Only O
[+-TASK_PER...|Input  |DINT 0|Decimal| (] | [J | Task Period in seconds Read/Write O
CONTROL  |Output [REAL 0.0|Float [ | O |Control Variable Read Only O
+-ATUNE Input  |DINT 0|Decimal| (0 | I Read/Write O
FORCE Input  |BOOL 0|Decimal| [J | [J |Force Heater On Read/Write O
ENMAIN Input  |BOOL 0|Decimal| [J | [J |Main SS Enable Read/Write O
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