STANDARD RLL
AND INTELLIGENT
BoX INSTRUCTIONS

APTER

In This Chapter...
INTrOAUCTION ...t ————————————————— 5-2
Using Boolean INSTrUCTIONS.......cc i ssssssssns 5-4
Boolean INStruCtioNS......ccrnmins s ———— 5-9
Comparative BOOIEAN ... s s sss s snssesnssesnssssnssssnsassnsas s sasssns 5-25
Immediate INStrUCLIONS ... ———————— 5-31
Timer, Counter and Shift Register INStructions ... 5-35
Accumulator/Stack Load and Output Data Instructions..........ccccoovennsnnssnnnsssssnsennns 5-48
Logical Instructions (ACCUMUIAtON) ... s sssns s sas s sasssns 5-60
Math INStrUCTIONS ... ——————————— 5-68
Bit Operation INSTruCtiONS ... s 5-82
Number Conversion Instructions (Accumulator)........oc—————— 5-87
Table INSTrUCIONS ... ——————————————— 5-96
CPU Control INStruCtioNS......csvmmmssmssssssmsssssssssssssssssssssssssss s sssssns 5-99
Program Control INSrUCtIONS ... sssssssssssseses 5-101
INtErrupt INSrUCTIONS ...t s s 5-108
Message INSTrUCTIONS ... 5-111
Intelligent I/0 INSTrUCHIONS ... 5-118
Network INSTrUCTIONS ... ———————— 5-120

Intelligent Box (IBOX) INSTrUCTIONS ..o ssessseses 5-124



- Chapter 5: Standard RLL Instructions

Introduction

DLO5 Micro PLCs offer a wide variety of instructions to perform many different types
of operations. This chapter shows you how to use each standard Relay Ladder Logic
(RLL) instruction. In addition to these instructions, you may also need to refer to the
Drum instruction in Chapter 6, or the Stage programming instructions in Chapter 7.

There are two ways to quickly find the instruction you need.

« If you know the instruction category (Boolean, Comparative
Boolean, etc.) just use the title at the top of the page to find
the pages that discuss the instructions in that category.

« If you know the individual instruction name, use the following
table to find the page(s) that discusses the instruction.

Instruction Page Instruction Page
Accumulating Timer (TMRA) 5-38 Decode (DECO) 5-86
Accumulating Fast Timer (TMRAF) 5-38 Decrement (DEC) 5-76
Add (ADD) 5-68 Decrement Binary (DECB) 5-77
Add Binary (ADDB) 5-78 Disable Interrupts (DISI) 5-109
Add Double (ADDD) 5-69 Divide (DIV) 5-74
And (AND) 5-13 Divide Binary (DIVB) 5-81
And (AND) 5-30 Divide Double (DIVD) 5-75
And (AND) 5-60 Enable Interrupts (ENI) 5-108
And Bit-of-Word (ANDB) 5-14 Encode (ENCO) 5-85
And Double (ANDD) 5-61 End (END) 5-99
And If Equal (ANDE) 5-27 Exclusive Or (XOR) 5-64
And If Not Equal (ANDNE) 5-27 Exclusive Or Double (XORD) 5-65
And Immediate (ANDI) 5-32 Fault (FAULT) 5-111
And Negative Differential (ANDND) 5-21 For / Next (FOR) (NEXT) 5-101
And Not (ANDN) 5-13 Goto Subroutine (GTS) (SBR) 5-103
And Not (ANDN) 5-30 Gray Code (GRAY) 5-93
And Not Bit-of-Word (ANDNB) 5-14 HEX to ASCII (HTA) 591
And Not Immediate (ANDNI) 5-32 Increment (INC) 5-76
And Positive Differential (ANDPD) 5-21 Increment Binary (INCB) 5-77
And Store (AND STR) 5-15 Interrupt (INT) 5-108
ASCII Constant (ACON) 5-112 Interrupt Return (IRT) 5-108
ASClIto HEX (ATH) 5-90 Interrupt Return Conditional (IRTC) 5-108
Binary (BIN) 5-87 Invert (INV) 5-89
Binary Coded Decimal (BCD) 5-88 Load (LD) 5-53
Compare (CMP) 5-66 Load Address (LDA) 5-56
Compare Double (CMPD) 5-67 Load Double (LDD) 5-54
Counter (CNT) 5-41 Load Formatted (LDF) 5-55
Data Label (DLBL) 5-112 Load Label (LDLBL) 5-97
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Chapter 5: Standard RLL Instructions.

Instruction Page Instruction Page
Master Line Reset (MLR) 5-106 Reset Bit-of-Word (RSTB) 5-23
Master Line Set (MLS) 5-106 Reset Inmediate (RSTI) 5-34
Move (MOV) 5-96 Reset Watch Dog Timer (RSTWT) 5-100
Move Memory Cartridge (MOVMC) 5-97 Set (SET) 5-22
Multiply (MUL) 5-72 Set Bit-of-Word (SETB) 5-23
Multiply Binary (MULB) 5-80 Set Immediate (SETI) 5-34
Multiply Double (MULD) 5-73 Shift Left (SHFL) 5-83
No Operation (NOP) 5-99 Shift Register (SR) 5-47
Not (NOT) 5-18 Shift Right (SHFR) 5-84
Numerical Constant (NCON) 5-112 Shuffle Digits (SFLDGT) 5-94
Or(OR) 511 Stage Counter (SGCNT) 5-43
Or(OR) 5-29 Stop (STOP) 5-99
Or(OR) 5-62 Store (STR) 5-9
Or Bit-of-Word (ORB) 5-12 Store (STR) 5-28
OrDouble (ORD) 5-63 Store Bit-of-Word (STRB) 5-10
Or If Equal (ORE) 5-26 Store If Equal (STRE) 5-25
Or If Not Equal (ORNE) 5-26 Store If Not Equal (STRNE) 5-25
Or Immediate (ORI) 5-31 Store Immediate (STRI) 5-31
Or Negative Differential (ORND) 5-20 Store Negative Differential (STRND) 5-19
OrNot (ORN) 5-11 Store Not (STRN) 5-9
OrNot (ORN) 5-29 Store Not (STRN) 5-28
Or Not Bit-of-Word (ORNB) 5-12 Store Not Bit-of-Word (STRNB) 5-10
Or Not Immediate (ORNI) 5-31 Store Not Immediate (STRNI) 5-31
OrOut (OROUT) 5-16 Store Positive Differential (STRPD) 5-19
Or Out Immediate (OROUTI) 5-33 Subroutine Return (RT) 5-103
Or Positive Differential (ORPD) 5-20 Subroutine Return Conditional (RTC) 5-103
Or Store (ORSTR) 5-15 Subtract (SUB) 5-70
Out (OUT) 5-16 Subtract Binary (SUBB) 5-79
Out (OUT) 5-57 Subtract Double (SUBD) 5-71
Out Bit-of-Word (OUTB) 5-17 Sum (SUM) 5-81
Out Double (OUTD) 5-57 Timer (TMR) and Timer Fast (TMRF) 5-36
Out Formatted (OUTF) 5-58 Up Down Counter (UDC) 5-45
Out Immediate (OUTI) 5-33 Write to Intelligent Box I/0 Module (WT) 5-119
Pause (PAUSE) 5-24 Write to Network (WX) 5-122
Pop (POP) 5-58

Positive Differential (PD) 5-18

Print Message (PRINT) 5-114

Read from Intelligent Box /0 Module (RD) 5-118

Read from Network (RX) 5-120

Reset (RST) 5-22
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- Chapter 5: Standard RLL Instructions

Using Boolean Instructions

Do you ever wonder why so many PLC manufacturers always quote the scan

time for a 1K Boolean program? Simple. Most all programs utilize many Boolean
instructions. These are typically very simple instructions designed to join input
and output contacts in various series and parallel combinations. Our DirectSOFT
software is a similar program. It uses graphic symbols to develop a program;
therefore, you don't necessarily have to know the instruction mnemonics in order
to develop your program. However, knowledge of mnemonics will be helpful,
whenever it becomes necessary to troubleshoot a program using a handheld
programmer (HPP).

Many of the instructions in this chapter are not program instructions used in
DirectSOFT, but are implied. In other words, they are not actually keyboard
commands, however, they can be seen in a Mnemonic View of the program once
the DirectSOFT program has been developed and accepted (compiled).
Each instruction listed in this chapter will have a small chart to indicate | DS5 | Implied
how the instruction is used with DirectSOFT and the HPP. HPP | Used

The following paragraphs show how these instructions are used to build simple
ladder programs.

END Statement
All DLO5 programs require an END statement as the last instruction. This tells the
CPU that this is the end of the program. Normally, any instructions placed after the
END statement will not be executed. There are exceptions to this such as interrupt
routines, etc.. This chapter will discuss the instruction set in detail.

X0 YO

o )
S

o)

All programs must have

an END statement \

(m)

Simple Rungs
You use a contact to start rungs that contain both contacts and coils. The boolean
instruction that does this is called a Store or, STR instruction. The output point is
represented by the Output or, OUT instruction. The following example shows how
to enter a single contact and a single output coil.

DirectSOFT .
Handheld Mnemonics

STR X0
X0 OuUT YO0

YO
% } @UT) END

o
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Chapter 5: Standard RLL Instructions.

Normally Closed Contact

Normally closed contacts are also very common. This is accomplished with the
Store Not or, STRN instruction. The following example shows a simple rung with a
normally closed contact.

DirectSOFT Handheld Mnemonics

X0 YO STRN X0
L@ ouT YO

END
©)

1
DN
=

(N

Contacts in Series
Use the AND instruction to join two or more contacts in series. The following

example shows two contacts in series and a single output coil. The instructions used
would be STR X0, AND X1, followed by OUT YO.

DirectSOFT Handheld Mnemonics

X0 X1 YO STR X0
| ~ AND X1
— M | \ouT OUT YO
END
o0)

Midline Outputs
Sometimes it is necessary to use midline outputs to get additional outputs that are
conditional on other contacts. The following example shows how you can use the
AND instruction to continue a rung with more conditional outputs.

DirectSOFT Handheld Mnemonics
X0 X1 Y0 STR X0
-~ AND X1
— H | (ouD) Gurvo
AND X2
X2 Y1 OuUT Y1
| I ) AND X3
! OUD outv2
END
X3 Y2
el —C)
(eno)
\END
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- Chapter 5: Standard RLL Instructions

Parallel Elements
You also have to join contacts in parallel. The OR instruction allows you to do this.

The following example shows two contacts in parallel and a single output coil. The
instructions would be STR X0, OR X1, followed by OUT YO0.

DirectSOFT 5 Handheld Mnemonics
YO sTRX0

X0 X1 p

‘ ) AND X1
— H ol STR X2
AND X3

X * ORSTR
‘4{ OuUT YO

@ND) END

Joining Series Branches in Parallel
Quite often it is necessary to join several groups of series elements in parallel. The
Or Store (ORSTR) instruction allows this operation. The following example shows a
simple network consisting of series elements joined in parallel.

DirectSOFT 5 Handheld Mnemonics
X0 /YO STR X0
e \QL@ OR X1
OuUT YO
X1 END

}7

o)

Joining Parallel Branches in Series

You can also join one or more parallel branches in series. The And Store (ANDSTR)
instruction allows this operation. The following example shows a simple network
with contact branches in series with parallel contacts.

Combination Networks

DirectSOFT 5 Handheld Mnemonics
XO‘ ‘ Xl‘ /YO STR X0
STR X1
— | o \QUD OR X2
X2 ANDSTR
OUT YO
END
o)
. . X0 X2 X5 YO
You can combine the various types — | || | our)
of series and parallel branches » “ ” )
solve most any application problem. - / e
following example shows a simple “
combination network. /|
\
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Chapter 5: Standard RLL Instructions.

Comparative Boolean

Some PLC manufacturers make it really difficult to do a simple comparison of two
numbers. Some of them require you to move the data all over the place before you
can actually perform the comparison. The DLO5 Micro PLCs provide Comparative
Boolean instructions that allow you to quickly and easily solve this problem. The
Comparative Boolean provides evaluation of two 4-digit values using boolean

contacts. The valid evaluations are: equal to, not equal to, equal to or greater than,
and less than.

In this example when the value in V-memory

location V1400 is equal to the constant value \ VMOO\ }sz‘ < OYST >

1234, Y3 will energize. I~

Boolean Stack

There are limits to how many elements you can include in a rung. This is because
the DLO5 PLCs use an 8-level boolean stack to evaluate the various logic elements.
The boolean stack is a temporary storage area that solves the logic for the rung.
Each time the program encounters a STR instruction, the instruction is placed on
the top of the stack. Any other STR instructions already on the boolean stack are
pushed down a level. The ANDSTR, and ORSTR instructions combine levels of the
boolean stack when they are encountered. An error will occur during program

compilation if the CPU encounters a rung that uses more than the eight levels of the
boolean stack.

The following example shows how the boolean stack is used to solve boolean logic.

X0 X1 ORSTR AND x4 YO
L STR —~
STR —{ | o | out) Output
X2, AND X3 \
STR ANDSTR
X5  OR
! 1
STR X0 STR X1 STR X2 AND X3
1| stRxo0 1| stRx1 1 STRX2 1| x2AND X3
2 2 | STRXO 2 STR X1 2 [ sTRX1
3 3 3 [ stRxo 3 [ STRX0
4 4 4 4
6 3 6 6
7 7 7 7
8 8 8 8
ORSTR AND X4 ORNOT X5

T X1 or (X2 AND X3)
2| STR X0

X4 AND {X1 or (X2 AND X3)}
STR X0 2
3 3 3

NOT X5 OR X4 AND {X1 OR (X2 AND X3)}

o

STR X0

] | [&] | [
ANDSTR
XO AND (NOT X5 or X4) AND (X1 or (X2 AND X3)]

2
3

2] |
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Immediate Boolean

The DLO5 Micro PLCs can usually complete an operation cycle in a matter of
milliseconds. However, in some applications you may not be able to wait a few
milliseconds until the next I/O update occurs. The DLO5 PLCs offer Immediate input
and outputs which are special boolean instructions that allow reading directly from
inputs and writing directly to outputs during the program execution portion of the
CPU cycle. You may recall that this is normally done during the input or output
update portion of the CPU cycle. The immediate instructions take longer to execute
because the program execution is interrupted while the CPU reads or writes the I/0
point. This function is not normally done until the read inputs or the write outputs
portion of the CPU cycle.

NOTE: Even though the immediate input instruction reads the most current status from the input point, it only uses
faiad the results to solve that one instruction. It does not use the new status to update the image register. Therefore, any
‘E regular instructions that follow will still use the image register values. Any immediate instructions that follow will
access the I/0 again to update the status. The immediate output instruction will write the status to the I/0 and update

the image register.

CPU Scan

The CPU reads the inputs from the local
Read Inputs base and stores the status in an input
image register.

[xtt] .. Txe [ xi[xo] )
Lorr[ .. T on[oFF] oFF] ON <«— X0

Input Image Register
OFF<— X1
[

‘ Read Inputs from Specialty /O ‘

Solve the Application Program
Immediate instruction does not use the
input image register, but instead reads

4{ | the status from the module immediately. 1/0 Point X0 Changes
ON <— X0
\ OFF<«— X1

‘ Write Outputs ‘
[
‘ Write Outputs to Specialty 1/0 ‘

‘ Diagnostics ‘

N,
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Chapter 5: Standard RLL Instructions.

Boolean Instructions

Store (STR)
T The Store instruction begins a new rung or an
Hii ij':d additional branch in a rung with a normally open Aaaa
%2 | contact. Status of the contact will be the same state —{ }—
as the associated image register point or memory
location.
Store Not (STRN) A
aaa
__ The Store Not instruction begins a new rung or an
DS5 | Implied | 3 ditional branch in a rung with a normally closed ﬂ/
HPP | Used | contact. Status of the contact will be opposite the

state of the associated image register point or
memory location.

Operand Data Type DLO5 Range
A aaa
Inputs X 0-377
Outputs Y 0-377
Control Relays C 0-777
Stage S 0-377
Timer T 0-177
Counter CT 0-177
Special Relay SP 0-777

In the following Store example, when input X1 is on, output Y2 will energize.

DirectSOFT
Handheld Programmer Keystrokes
X1 Y2 $ B
o / ‘STRH9H1 ENT‘
| \ oot ) GX c
o | > ][ Lo |

In the following Store Not example, when input X1 is off output Y2 will energize.

DirectSOFT Handheld Programmer Keystrokes

) o) e >
i = ||® ENT ‘
M/ ( ouT ) STRN 1
GX C
N
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- Chapter 5: Standard RLL Instructions

Store Bit-of-Word (STRB)

pss |Implied The Store Bit-of-Word instruction begins a new rung
HPP | Used |or an additional branch in a rung with a normally open Aaaa.bb

contact. Status of the contact will be the same state as —{ }—
the bit referenced in the associated memory location.

Store Not Bit-of-Word (STRNB)
Aaaa.bb

DS5 | Implied The Store Not Bit-of-Word instruction begins a new

HPP | Used Jrng or an additional branch in a rung with a normally —/‘/r—
closed contact. Status of the contact will be opposite

the state of the bit referenced in the associated memory

location.
Operand Data Type DLO5 Range
A aaa bb
\V-memory B See memory map BCD, 0to 15
Pointer PB See memory map BCD, 0to 15

In the following Store Bit-of-Word example, when bit 12 of V-memory location
V1400 is on, output Y2 will energize.

{} (om)
[sm J[swer ][ &8 J[ > J[ v J[ + J[ 4 J[ o J[ o]
| o | [

In the following Store Not Bit-of-Word example, when bit 12 of V-memory location
V1400 is off, output Y2 will energize.

DirectSOFT

B1400.12 Y2

% (OUT)

Handheld Programmer Keystrokes

[stan [[swer ][ 8 J[ > J[ v J[ + J[ 4 J[ o J[ o |
,j‘[ kK J[ 1 ][ 2 [ ent ]
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Chapter 5: Standard RLL Instructions.

Or (OR)

The Or instruction logically ors a normally open | |

DS5 | Implied : ) A |1

HPP | Used |CONtact in parallel with another contact in a rung. The A
status of the contact will be the same state as the aad
associated image register point or memory location. —| l—
Or Not (ORN)

bS5 |Implied The Or Not instruction logically ors a normally closed I I

HPP | Used |contact in parallel with another contact in a rung. The Aaaa

In the following Or example, when input X1 or X2 is on, output Y5 will energize.

In the following Or Not example, when input X1 is on or X2 is off, output Y5 will

status of the contact will be opposite the state of the JF
associated image register point or memory location.

Operand DataType | DLO5 Range
A daa
Inputs X 0-377
Outputs Y 0-377
Control Relays C 0-777
Stage S 0-377
Timer T 0-177
Counter CT 0-177
Special Relay SP 0-777

DirectSOFT

P

Handheld Programmer Keystrokes
Y5 $ B

SN eI Ea
Q C
| or - 5 ENT
GX F
[Bor | > 7 Lo

energize.
DirectSOFT
irec Handheld Programmer Keystrokes
' o) Lo [ ° o |
ENT
| | ( out ) s || 1
[ \ o c
orn || 2 2 ENT

GX F
our ” =4 ” 5 ” ENT |

DLO5 Micro PLC User Manual, 6th Edition, Rev. G I 5_1 1



- Chapter 5: Standard RLL Instructions

DS5

Implied

HPP

Used

Or Bit-of-Word (ORB)

The Or Bit-of-Word instruction logically ors a
normally open contact in parallel with another
contact in a rung. Status of the contact will be the
same state as the bit referenced in the associated
memory location.

Or Not Bit-of-Word (ORNB)

DS5

Implied

The Or Not Bit-of-Word instruction logically ors

HPP

Used

a normally closed contact in parallel with another

5_ 1 2 I DLO5 Micro PLC User Manual, 6th Edition, Rev. G

contact in a rung. Status of the contact will be
opposite the state of the bit referenced in the
associated memory location.

Aaaa.bb

_{}_

Aaaa.bb

_/‘/r_

Operand Data Type DLO5 Range

A aaa bb
V-memory B See memory map BCD, 0to 15
Pointer PB See memory map BCD, 0to 15

In the following Or Bit-of-Word example, when input X1 or bit 7 of V1400 is on,
output Y7 will energize.

DirectSOFT

X1 Y7

{} <OUT>

B1400.7

|
[

Handheld Programmer Keystrokes

| [ enr |

[swm ][> J[ =

[om J[swer ][ & J[ > v J[ + J[ & J[ o J[ o]
[=> [ <« J[ 7 J[ & ]

Lour [ = J[ 7 J[ enr]

In the following Or Bit-of-Word example, when input X1 is on or bit 7 of V1400 is
off, output Y7 will energize.

DirectSOFT
X1 Y7
| (
| ] { our )
B1400.7
J/K
(

[sw ][ = ][+ J[enr]
[oanv J[swer ][ 8 J[ > J[ v ][+ J[ 4 J[ o J[ o |
[=> I« J[ 7 J[en ]
[our [ = [ 7 ][ &ent ]
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And (AND)

DS5

Implied

HPP

Used

The And instruction logically ands a normally
open contact in series with another contact in a

rung. The status of the contact will be the same |1 |1
state as the associated image register point or
memory location.

DS5

Implied

And Not (ANDN)

HPP

Used

The And Not instruction logically ands a normally Aaaa

a rung. The status of the contact will be opposite

closed contact in series with another contact in | | J/{/

the state of the associated image register point or
memory location.

Operand Data Type | DLO5 Range
A aaa
Inputs X 0-377
Outputs Y 0-377
Control Relays C 0-777
Stage S 0-377
Timer T 0-177
Counter CT 0-177
Special Relay SP 0-777

In the following And example, when input X1 and X2 are on output Y5 will energize.

DirectSOFT

Handheld Programmer Keystrokes

$ B
|| > |°0 | o |

Vv C
o || > ][ |l o |
GX F
S

In the following And Not example, when input X1 is on and X2 is off output Y5 will
energize.

DirectSOFT

Handheld Programmer Keystrokes

ENT

W C
ANDN” =4 ” 2 ” ENT ‘
GX F
A E
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And Bit-of-Word (ANDB)
pss [imniiea |1 N€ And Bit-of-Word instruction logically ands

DS5 | Implied : . -
wpp | used |@ NOrmally open contact in series with another o Aa‘aa"bb
contact in a rung. The status of the contact will || ||
be the same state as the bit referenced in the
associated memory location.
oss [mies] AN Not Bit-of-Word (ANDNB) s
aaa.

HPP | Used |The And Not Bit-of-Word instruction logically

ands a normally closed contact in series with | H
another contact in a rung. The status of the

contact will be opposite the state of the bit

referenced in the associated memory location.

Operand Data Type DLO5 Range
A aaa bb
V-memory B See memory map BCD,0t0 15
PointerPB PB See memory map BCD, 0to 15

In the following And Bit-of-Word example, when input X1 and bit 4 of V1400 is on

output Y5 will energize.
DirectSOFT 5

Handheld Programmer Keystrokes

[sm J[ = ][ 1 ][ e |
[ano J[swrr ][ 8 J[ = J[ v J[_ 1+ J[a J[ o J[ o]
> J[ &« J[4 J[ e ]
[our J[ = J[ 5 J[ent ]

In the following And Not Bit-of-Word example, when input X1 is on and bit 4 of
V1400 is off output Y5 will energize.

DirectSOFT 5
X1 B1400.4 Y5

} M ( our)

Handheld Programmer Keystrokes

[sm ][ > J[ v J[ev]
[anon J[swer [[ 8 J[ > J[ v J[+ J[ 4 J[ o J[ o]
[ > |« ][ e J[ e ]
[our [ = |[ 5 J[ & ]
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Chapter 5: Standard RLL Instructions.

And Store (AND STR)

The And Store instruction logically ands two | | | I ( ouT )

DS5 | Implied

branches of a rung in series. Both branches

HPP | Used

must begin with the Store instruction.

Or Store (OR STR) !

Ds5 |Implied The Or Store instruction logically ors I I I I ( out )

HPP | Used [two branches of a rung in parallel. Both

branches must begin with the Store L L
instruction. | |

In the following And Store example, the branch consisting of contacts X2, X3, and
X4 have been anded with the branch consisting of contact X1.

DirectSOFT
Handheld Programmer Keystrokes

"’ L Py L 2P Jov |
ENT

| I s |l 2 |
I I I LT e | = €, o]

X4 STR 2

\Y D
| | MEIE

Q E
OR - | 4 || ENT

(9]
O x
c
3

-
)

m

z

=

In the following Or Store example, the branch consisting of X1 and X2 have been
ORed with the branch consisting of X3 and X4.

Handheld Programmer Keystrokes

DirectSOFT ~
X1 X2 Y5 $ B
| | ( B
|1 || (o) § S e
X3 X4 AND 2
$ D
| | B
\ E
HEIEE
M
GX F
A E e
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- Chapter 5: Standard RLL Instructions

DS5

Used

HPP

Used

Out (OUT)

The Out instruction reflects the status of the rung (on/off) and
outputs the discrete (on/off) state to the specified image register
point or memory location.

Multiple Out instructions referencing the same discrete location should not be
used since only the last Out instruction in the program will control the physical
output point. Instead, use the next instruction, the Or Out.

Aaaa
—(our)

Operand DataType | DLO5 Range
A aaa
Inputs X 0-377
Outputs Y 0-377
Control Relays C 0-777

In the following Out example, when input X1 is on, output Y2 and Y5 will energize.

DirectSOFT Handheld Programmer Keystrokes

m ooy Lo 2] o]
L Bl o]
or ) (B > o]

Or Out (OROUT)

DS5

Used

HPP

Used

The Or Out instruction allows more than one rung of discrete

logic to control a single output. Multiple Or Out instructions A aaa
referencing the same output coil may be used, since all contacts _(OR OUT)
controlling the output are logically ORed together. If the status

of any rung is on, the output will also be on.

Operand DataType | DLO5 Range
A aaa
Inputs X 0-377
Outputs Y 0-377
Control Relays C 0-777

In the following example, when X1 or X4 is on, Y2 will energize.

e e o T
?Nsn D3 F 5 ENT || ENT || = cz T

‘ e | > e ]

I v CPu (P [ 53 53 £
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Chapter 5: Standard RLL Instructions.

Out Bit-of-Word (OUTB)

pss | used |1he Out Bit-of-Word instruction reflects the status of the rung

pp | used |(0N/0ff) and outputs the discrete (on/off) state to the specified Aaaa.bb

bit in the referenced memory location. Multiple Out Bit-of-
Word instructions referencing the same bit of the same word
generally should not be used since only the last Out instruction
in the program will control the status of the bit.

—(our )

Operand Data Type DLO5 Range

aaa bb
V-memory B|  See memory map BCD,0to 15
PointerPB PB|  See memory map BCD, 0to 15

In the following Out Bit-of-Word example, when input X1 is on, bit 3 of V1400 and
bit 6 of V1401 will turn on.

DirectSOFT 5

x1 B1400.3

{} <0UT>

B1401.6

—( OUT)

Handheld Programmer Keystrokes

T | [

- [« J[ s J[ev]
oot |[seer [ B [ = ][ v ]|

(= I« 1 e J[ev]

IS
o

The following Out Bit-of-Word example contains two Out Bit-of-Word instructions
using the same bit in the same memory word. The final state bit 3 of V1400 is
ultimately controlled by the last rung of logic referencing it. X1 will override the
logic state controlled by X0. To avoid this situation, multiple outputs using the same
location must not be used in programming.

location must not be used in programming.

~

B1400.3
(
{ our

B1400.3

4{} \OUT)
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- Chapter 5: Standard RLL Instructions

Not (NOT)
Dss | Used | The Not instruction inverts the status of the (>O

HPP | Used |rung at the point of the instruction.

In the following example when X1 is off, Y2 will energize. This is because the Not
instruction inverts the status of the rung at the Not instruction.
DirectSOFT
Handheld Programmer Keystrokes

X1 Y2 $ B
’ | STR 4 1

| [ (o) EE

0] T
TMR || INST# || MLR

GX C
(B | > ][22 |l |

ENT |

ENT ‘

‘ """ NOTE: DirectSOFT Release 1.1i and later supports the use of the NOT instruction. The above example rung is
merely intended to show the visual representation of the NOT instruction. The rung cannot be created or displayed

in DirectSOFT versions earlier than 1.7i.

Positive Differential (PD)

The Positive Differential instruction is
DS5 | Used Itypically known as a one shot. When the
HPP | Used Jinput logic produces an off to on transition,
the output will energize for one CPU scan.

A aaa
PD

Operand DataType | DLO5 Range
A aaa
Inputs X 0-377
Outputs Y 0-377
Control Relays C 0-777

In the following example, every time X1 makes an off to on transition, CO will
energize for one scan.

DirectSOFT
i — e Handheld Programmer Keystrokes
X1 Co $ B
| || |STR —~ 1 ENT
I . ) SHFT || P sHFT || P > ||A
(%1% 3 0
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Chapter 5: Standard RLL Instructions.

Store Positive Differential (STRPD)

bss | usea |The Store Positive Differential instruction begins a new rung

wpp | used OF @n additional branch in a rung with a normally open

contact. The contact closes for one CPU scan when the state Aaaa
of the associated image register point makes an Off-to-On

transition. Thereafter, the contact remains open until the next J
Off-to-On transition (the symbol inside the contact represents

the transition). This function is sometimes called a “one-shot”.

This contact will also close on a program-to-run transition if

it is within a retentative range and on before the PLC mode

transition.

Store Negative Differential (STRND)

pss | used |1he Store Negative Differential instruction begins a new

HPP | Used |rUng or an additional branch in a rung with a normally

closed contact. The contact closes for one CPU scan when
the state of the associated image register point makes an Aaaa

On-to-Off transition. Thereafter, the contact remains open _{‘H—
until the next On-to-Off transition (the symbol inside the
contact represents the transition).

Operand Data Type | DLO5 Range
A aaa
Inputs X 0-377
Outputs Y 0-377
Control Relays C 0-777
Stage S 0-377
Timer T 0-177
Counter CT 0-177

In the following example, each time X1 is makes an Off-to-On transition, Y4 will
energize for one scan.

DirectSOFT Handheld Programmer Keystrokes
‘ |X1| p Y4 ’$STR HSHI—T HPCV ’D . H N HB1 H ENT ‘
\J[ ( our ) ’GgUT H N HE ) H Nt ‘

In the following example, each time X1 is makes an On-to-Off transition, Y4 will
energize for one scan.

DirectSOFT Handheld Programmer Keystrokes

X1 Y4 Psi‘ SHT | Mg ’Da H - HB1 H ENT ‘

{1} < out ) GgUT H - ‘E ’ ENT ‘
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- Chapter 5: Standard RLL Instructions

Or Positive Differential (ORPD)

pss | Implied|The Or Positive Differential instruction logically ors a |
HPP | Used |CONtact in parallel with another contact in a rung. The |
status of the contact will be open until the associated Aaaa
image register point makes an Off-to-On transition,

closing it for one CPU scan. Thereafter, it remains open J
until another Off-to-On transition.

Or Negative Differential (ORND)
bss |Implied The Or Negative Differential instruction logically ors a |
HPP | Used |contact in parallel with another contact in a rung. The
status of the contact will be open until the associated
image register point makes an On-to-Off transition, 1
closing it for one CPU scan. Thereafter, it remains open
until another On-to-Off transition.

Operand Data Type | DLO5 Range
A aaa
Inputs X 0-377
Outputs Y 0-377
Control Relays C 0-777
Stage S 0-377
Timer T 0-177
Counter CT 0-177

In the following example, Y 5 will energize whenever X1 is on, or for one CPU scan
when X2 transitions from Off to On.

DirectSOFT
Handheld Programmer Keystrokes

g e

Ea

| Com ) oo [ ]7e [P [ ], Jlow

o Bl > s o]

In the following example, Y 5 will energize whenever X1 is on, or for one CPU scan
when X2 transitions from On to Off.

DirectSOFT Handheld Programmer Keystrokes
. ;e EEIEa
] Com ) Joon Jlonmr [t |25 [ ]fF, o]
o RN ER
L
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Chapter 5: Standard RLL Instructions.

And Positive Differential (ANDPD)

The And Positive Differential instruction logically

zii '"llp":d ands a contact in series with another contact in
%€ la rung. The status of the contact will be open Aaaa
until the associated image register point makes || \H

an Off-to-On transition, closing it for one CPU I !
scan. Thereafter, it remains open until another Off-
to-On transition.

T And Negative Differential (ANDND)
mplie

a1

wpp | used |1he And Negative Differential instruction Aaaa

logically ands a contact in series with another | \1\
contact in a rung. The status of the contact will I I L
be open until the associated image register point

makes an On-to-Off transition, closing it for one

CPU scan. Thereafter, it remains open until another

On-to-Off transition.

Operand Data Type | DLO5 Range
A aaa
Inputs X 0-377
Outputs Y 0-377
Control Relays C 0-777
Stage S 0-377
Timer T 0-177
Counter CT 0-177

In the following example, Y5 will energize for one CPU scan whenever X1 is on and
X2 transitions from Off to On.

DirectSOFT Handheld Programmer Keystrokes
X1 x2 Y5 ’$STR H - HB1 ’ T ‘
| F——1 Cor ) oo o P J[°a [, Jow]
N Y N E

In the following example, Y5 will energize for one CPU scan whenever X1 is on and
X2 transitions from On to Off.

DirectSOFT Handheld Programmer Keystrokes

B = 3
" (o) B [or [ 7, 57 T[]

T

AR Ea

Ea
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- Chapter 5: Standard RLL Instructions

Set (SET)
bss | used |1N€ Set instruction sets or turns on an image Optional
. . . . memory range
wpp | Useg |"€QiIStEr point/memory location or a consecutive A
. . . . aaa aaa
range of image register points/memory locations. _( SET
Once the point/location is set it will remain on
until it is reset using the Reset instruction. It is
not necessary for the input controlling the Set
instruction to remain on.
Optional
DS5 | Used Reset (RST) Mgtrlr?gr?/ range
npp | used |1De Reset instruction resets or turns off an image Aaga  aaa
register point/memory location or a range of —( RST )

image registers points/memory locations. Once
the point/location is reset it is not necessary for the
input to remain on.

Operand DataType | DLO5 Range
A aaa
Inputs X 0-377
Outputs Y 0-377
Control Relays C 0-777
Stage S 0-377
Timer T 0-177
Counter CT 0-177

In the following example when X1 is on, Y2 through Y5 will energize.

DirectSOFT Handheld Programmer Keystrokes
|7 Pt Tl [ o]
I EI N EY I

In the following example when X1 is on, Y2 through Y5 will be reset or de—

energized.
DirectSOFT Handheld Programmer Keystrokes
X2 $ B
| Ty By D
| \ > s c F
ST - 5 - s ENT
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Chapter 5: Standard RLL Instructions.

Set Bit-of-Word (SETB)

DS5

used |The Set Bit-of-Word instruction sets or turns on a bitin a

Aaaa.bb

HPP

used |V-memory location. Once the bit is set it will remain on

until it is reset using the Reset Bit-of-Word instruction. It _< SET >

is not necessary for the input controlling the Set Bit-of-
Word instruction to remain on.

Reset Bit-of-Word (RSTB) A aaabb

DS5

used |The Reset Bit-of-Word instruction resets or turns off a _( RST )

HPP

used |bit in a V-memory location. Once the bit is reset it is not

necessary for the input to remain on.

Operand Data Type DLO5 Range
A aaa bb
V-memory B See memory map BCD, 0to 15
PointerPB PB See memory map BCD, 0to 15

In the following example when X1 turns on, bit 1 in V1400 is set to the on state.
DirectSOFT

| |X1 | , B1400.1
SET )
\

Handheld Programmer Keystrokes

s[> ][+ J[ e |
Lser Jlswer|[ 8 [ = J[ v ||

= J[« JL o J[ e ]

|l 4 J[ o J[ o |

-

In the following example when X2 turns on, bit 1 in V1400 is reset to the off state.

DirectSOFT

| X2 B1400.1

‘ N (st )

Handheld Programmer Keystrokes

[sm ][ > ][ 2 JL ew]

Lrst Jlswer|[ 8 Jl > [ v J[ + J[ 4 JL o J[ o |
L= I I e ]
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- Chapter 5: Standard RLL Instructions

Pause (PAUSE)

Dss | used |The Pause instruction disables the output update

HPP | Used |ON @ range of outputs. The ladder program will Y asa  aaa
continue to run and update the image register. —(PAUSE)

However, the outputs in the range specified in the
Pause instruction will be turned off at the output

points.
Operand Data Type DLO5 Range
aaa
Outputs Y 0-377

In the following example, when X1 is ON, Y5-Y7 will be turned OFF. The execution of
the ladder program will not be affected.

DirectSOFT

‘ X1 Y5 Y7

| | (
B \PAUSE>

Since the D2-HPP Handheld Programmer does not have a specific Pause key, you
can use the corresponding instruction number for entry (#960), or type each letter
of the command.

Handheld Programmer Keystrokes

$ B
Cora | > |°4 |/ o

O J G A D F
Rers |’ s %6 %o Jlov Jlom | > °s | > |75 Jlow]

In some cases, you may want certain output points in the specified pause range to
operate normally. In that case, use Aux 58 to over-ride the Pause instruction.
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Chapter 5: Standard RLL Instructions.

Comparative Boolean
Store If Equal (STRE)

The Store If Equal instruction begins a new rung or

ziz 3”: additional branch in a rung with a normally open Vaaa Bbbb
Se

comparative contact. The contact will be on when =
Vaaa is equal toBbbb .

Store If Not Equal (STRNE)

The Store If Not Equal instruction begins a new V aaa B bbb
rung or additional branch in a rung with a normally

closed comparative contact. The contact will be on

when Vaaa does not equal Bbbb.

DS5 | Used
HPP | Used

Operand Data Type DLO5 Range
B aaa bbb
\V-memory v All (See page 3-28) All (See page 3-28)
Pointer P All (See page 3-28) All (See page 3-28)
Constant K - 0-9999

In the following example, when the value in V-memory location V2000 = 4933, Y3
will energize.

DirectSOFT Handheld Programmer Keystrokes
‘ V2000|,|K4g33 , Y3 ’$STR H SHFT HE 4 || HC P HA 0 HA 0 HA 0 ‘
SR S CP% % % G £

YN ES

In the following example, when the value in V-memory location V2000 is not equal
to 5060, Y3 will energize.

DirectSOFT Handheld Programmer Keystrokes
SP E C A A A
‘ V2000 K5060 y Y3 ’sTRN H SHFT H 4 ’ - H 2 H 0 H 0 H 0 ‘

| Cord B e [P o]

EHE N El
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- Chapter 5: Standard RLL Instructions

DS5

Implied

HPP

Used

DS5

Implied

HPP

Used

Or If Equal (ORE)

The Or If Equal instruction connects a normally
open comparative contact in parallel with another
contact. The contact will be on when Vaaa is

equal to Bbbb.

Or If Not Equal (ORNE)

The Or If Not Equal instruction connects a
normally closed comparative contact in parallel
with another contact. The contact will be on
when Vaaa does not equal Bbbb.

V aaa Bbbb

|
V aaa Bbbb

Operand Data Type DLO5 Range
B aaa bbb
V-memory v All (See page 3-28) All (See page 3-28)
Pointer P All (See page 3-28) All (See page 3-28)
Constant K — 0-9999

In the following example, when the value in V-memory location V2000 = 4500 or
V2002 = 2345, Y3 will energize.

DirectSOFT

V2000 K4500

Y3

(OUT)

V2002 K2345

Handheld Programmer Keystrokes

A A
Comm [ [E0 [ > [°2 %o %0 %o [ =]
Fa s [*o *o Jom]
Q C C
e [ E 17 S E
[} F
G G P G 2

D
o I

| e |

In the following example, when the value in V-memory location V2000 = 3916 or
V2002 is not equal to 2500, Y3 will energize.

DirectSOFT

V2000  K3916

V2002 K2500

Handheld Prog

rammer Keystrokes

‘STRHS”FTHE‘t ‘9“% HAO HAO HAO “9‘
P O S

\“o HSH“H > e J*e 1% . [ 2]
e

AR HDs Lo ]
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Chapter 5: Standard RLL Instructions.

DS5

And If Equal (ANDE)

implied|The And If Equal instruction connects a V aaa B bbb

HPP

normally open comparative contact in series } } }:‘

with another contact. The contact will be on
when Vaaa is equal to Bbbb.

And If Not Equal (ANDNE)
V aaa B bbb

DS5

impiiea| The And If Not Equal instruction connects a o |

HPP

used |Normally closed comparative contact in series || \

with another contact. The contact will be on
when Vaaa does not equal Bbbb

Operand Data Type DLO5 Range
B aaa bbb
V-memory v All (See page 3-28) All (See page 3-28)
Pointer P All (See page 3-28) All (See page 3-28)
Constant K - 0-9999

In the following example, when the value in V-memory location V2000 = 5000 and
V2002 = 2345, Y3 will energize.

DirectSOFT 5 Handheld Programmer Keystrokes
V2000 K5000 V2002 K2345 Y3 $ E [} A A A
| | Porm Lo 0 = ] % [0 2 >
p— p— ouT
= = \ F r r % ew
5 0 0 0
\ E [} A A C
1 S N P L N G Y
C D E F
2 3 4 5 ‘ ENT
GX D
out - 3 ENT ‘

In the following example, when the value in V-memory location V2000 = 2550 and
V2002 does not equal 2345, Y3 will energize.

DirectSOFT 5 Handheld Programmer Keystrokes
V2000 K5000 V2002 K2345 Y3 $ E C A A A
¥ | ( B 1 N N O P N Y
1= ‘ LT F A A A ENT
5 0 0 0
[}
EY

c D E F
N

\ E [} A A
S a3 S I O A

ax D
Bor | > 70 o]
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- Chapter 5: Standard RLL Instructions

Store (STR)

ps5 | used |The Comparative Store instruction begins a new rung Aaaa Bbbb
HPp | Used |OF additional branch in a rung with a normally open =
comparative contact. The contact will be on when Aaaa is
equal to or greater than Bbbb.

Store Not (STRN)
pss | usea |1he Comparative Store Not instruction begins a new Aaaa B bbb
PP | Used [TUNg or additional branch in a rung with a normally —{<

closed comparative contact. The contact will be on when
Aaaa is less than Bbbb.

Operand Data Type DLO5 Range
A/B aaa bbb
V-memory v All (See page 3-28) All (See page 3-28)
Pointer P All (See page 3-28) All (See page 3-28)
Constant K - 0-9999
Timer T 0-177
Counter CT 0-177

In the following example, when the value in V-memory location V2000 = 1000, Y3
will energize.

DirectSOFT
Handheld Programmer Keystrokes

SRS = % v 7 7
\ 3 0N PN G En
FEE A

In the following example, when the value in V-memory location V2000 < 4050, Y3
will energize.

DirectSOFT Handheld Programmer Keystrokes

i W QR N 3 L) P G P G G

(> ]Fa e 7 e o]

FHEI N E2
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Chapter 5:

DS5

Implied

Or (OR)

The Comparative Or instruction connects a } }

Standard RLL Instructions.

HPP

Used

normally open comparative contact in parallel

with another contact. The contact will be on
when Aaaa is equal to or greater than Bbbb.

Or Not (ORN)

DS5

Implied

The Comparative Or Not instruction connects a [

HPP

Used

normally open comparative contact in parallel

with another contact. The contact will be on

when Aaaa is less than Bbbb.

Operand Data Type DLO5 Range
A/B aaa bbb
V-memory \ All (See page 3-28) All (See page 3-28)
Pointer P All (See page 3-28) All (See page 3-28)
Constant K — 0-9999
Timer T 0-177
Counter CT 0-177

In the following example, when the value in V-memory location V2000 = 6045 or

V2002 = 2345, Y3 will energize.

In the following example when the value in V-memory location V2000 = 1000 or

DirectSOFT

V2000  K6045 Y3

<OUT>

[l

V2002  K2345
>

V2002 < 2500, Y3 will energize.

DirectSOFT

V2000‘ ‘K1000
1=

Y3
out
\

V2002 K2500

\
<
[

Handheld Programmer Keystrokes

Coma o]0 > J°2 %o 20 * [ =]
Co It Joa 7 o]
on L > Jor [P %2 %o %o [ [ =]
;"z °s JE e o]

BN

Handheld Programmer Keystrokes

C A A A
(> ] %o % e [ =]

STR

B A A A
Pt [*o [*o o]

$ E
[srer =

C F A A
i G P P

GX
outT

R Vv C A A [}
o || > 5 [ [°2 o [0 [°2 [ =]

EXNES
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- Chapter 5: Standard RLL Instructions

And (AND)

pss |Implied The Comparative And instruction connects a
HPP | Used |normally open comparative contact in series with ‘

Aaaa‘ B bbb

another contact. The contact will be on when Aaaa
is equal to or greater than Bbbb.

And Not (ANDN)

| =

pss | Implied The Comparative And Not instruction connects a I
HPP | Used |normally open comparative contact in parallel with
another contact. The contact will be on when Aaaa is less than Bbbb.

Operand Data Type DLO5 Range
A/B aaa bbb
V-memory v All (See page 3-28) All (See page 3-28)
Pointer P All (See page 3-28) All (See page 3-28)
Constant K - 0-9999
Timer T 0-177
Counter CT 0-177

In the following example, when the value in V-memory location V2000 =

V2002 = 2345, Y3 will energize.

5000, and

DirectSOFT Handheld Programmer Keystrokes
‘ vzooo}:}Ksooo VZOOTE}KZMS ( OYUaT ) ‘ o H SHET H54 ‘ > ch HAO HAO HAO H RN ‘
| Fo %o % [0 Jo]
[ Y O N O G 3
e 1Pe 5 |7 Jlo]
FHENNED
In the following example, when the value in V-memory location V2000 = 7000 and
V2002 < 050, Y3 will energize.
DirectSOFT Handheld Programmer Keystrokes
vzooo‘iwooo vzooz‘ K2500 / Y3 STR HSHFT HE4 ‘ - HCZ HAO HAO HAO H - ‘
— N L 0% DN N
N E

A
c A A
7 %t Jor]

D
our H 4 H 3 H ENT‘
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Chapter 5: Standard RLL Instructions.

Immediate Instructions
Store Immediate (STRI)

The Store Immediate instruction begins a new rung or
DS5 | Used X aaa

HPP | Used

additional branch in a rung. The status of the contact
will be the same as the status of the associated input 1

point at the time the instruction is executed. The image
register is not updated.

Store Not Immediate (STRNI)

bss | usea |1De Store Not Immediate instruction begins a new X aaa

pp | usea Irung or additional branch in a rung. The status of the

contact will be opposite the status of the associated
input point at the time the instruction is executed. The
image register is not updated.

Operand Data Type DLO5 Range
aaa
Inputs X 0-377

In the following example when X1 is on, Y2 will energize.

DirectSOFT
i Handheld Programmer Keystrokes

e ] = S E3

NS

‘ X1 Y2

‘ {I} < ouT )

al

In the following example when X1 is off, Y2 will energize.

DirectSOFT Handheld Programmer Keystrokes

i oy Bl ST

N EN N

Or Immediate (ORI)

pss |implied|The Or Immediate connects two contacts in parallel. ||

HPP | used |The status of the contact will be the same as the

status of the associated input point at the time the 4 ;aa
instruction is executed. The image register is not
updated.
DS5 | Implied Or Not Immediate (ORNl) { }
HPP | Used The Or Not Immediate connects two contacts in X aaa

parallel. The status of the contact will be opposite the
status of the associated input point at the time the
instruction is executed. The image register is not updated.
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- Chapter 5: Standard RLL Instructions

OR

Immediate Instructions (cont'd)
Operand Data Type DLO5 Range
daaa
Inputs X 0-377

In the following example, when X1 or X2 is on, Y5 will energize.

DirectSOFT Handheld Programmer Keystrokes
) . EEY 2
ENT
|| /OUT) s || > 1
. \ M EIIN YN 2
‘XZ‘ OR 8 2
GX F
1 FHEY N E2

In the following example, when X1 is on or X2 is off, Y5 will energize.

GX F
our H 2 H 5 H ENT ‘

And Immediate (ANDI)

The And Immediate connects two contacts in series. The

DS5

Implied

status of the contact will be the same as the status of

HPP

Used

DirectSOFT Handheld Programmer Keystrokes
) . P || > ° 4 ]l o]
ENT
[ | ( our > sl 2 |
o \ R | c
w orn || SHFT s - 5 ENT

the associated input point at the time the instruction is |

DS5

Implied

executed. The image register is not updated.

And Not Immediate (ANDNI)

The And Not Immediate connects two contacts in
series. The status of the contact will be opposite | |

HPP

Used

the status of the associated input point at the time |

the instruction is executed. The image register is not

updated.
Operand Data Type DLO5 Range
aaa
Inputs X 0-377
In the following example, when X1 and X2 are on, Y5 will energize.
DirectSOFT
Handheld Programmer Keystrokes
X1 X2 Y5 s
I 1| ( oo ) eI

\ | C
7 P I A

GX F
M EN S

In the following example, when X1 is on and X2 is off, Y5 will energize.

DirectSOFT Handheld Programmer Keystrokes

ENT ‘

w 1 c
o[ e ' o [ > ][, Lo
X

G F
Sor > s Lo ]

i ‘XZ Y5 ‘s H ; HB
( STR 1
‘ | m/ ou ) ‘
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Chapter 5: Standard RLL Instructions.

Out Immediate (OUTI)

bss | usea |1he Out Immediate instruction reflects the status

wpp | used |OF the rung (on/off) and outputs the discrete (on/

off) status to the specified module output point Y aaa
and the image register at the time the instruction —( OuTI )
is executed. If multiple Out Immediate instructions

referencing the same discrete point are used it is

possible for the module output status to change

multiple times in a CPU scan. See Or Out Immediate.

Or Out Immediate (OROUTI)

DS5 | Used  The Or Out Immediate instruction has been

HPP | Used |designed to use more than 1 rung of discrete
logic to control a single output. Multiple Or Out Y aaa
Immediate instructions referencing the same _<OROUT'>
output coil may be used, since all contacts
controlling the output are ored together. If the
status of any rung is on at the time the instruction
is executed, the output will also be on.

Operand Data Type DLO05 Range
aaa
Outputs Y 0-377

In the following example, when X1 is on, output point Y2 on the output module
will turn on. For instruction entry on the Handheld Programmer, you can use the
instruction number (#350) as shown, or type each letter of the command.

DirectSOFT Handheld Programmer Keystrokes
X1 Y2 $ B
‘ 7 ( Psm | > | | o |
‘ ‘ \ OUTI > 5
D F A
‘ ‘INST#H 3 H 5 H 0 H ENT H ENT‘

> % Jlo |

In the following example, when X1 or X4 is on, Y2 will energize.

DirectSOFT Handheld Programmer Keystrokes

x e P | o [
N SN O Y N Ea
| ] { oRouTi $STR NN \ Nt

N O S

ENT ‘
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- Chapter 5: Standard RLL Instructions

Set Immediate (SETI)

The Set Immediate instruction immediately sets,

DS5 | Used

HPP UZ:d or turns on an output or a range of outputs
in the image register and the corresponding Y gaa  aaa
output point(s) at the time the instruction is —( SETI )

executed. Once the outputs are set it is not
necessary for the input to remain on. The Reset
Immediate instruction can be used to reset the

outputs.

Reset Immediate (RSTI)
ps5 | Used The Reset Immediate instruction immediately Yaaa  aaa
HPP | Used |resets, or turns off an output or a range of —( RSTI )

outputs in the image register and the output
point(s) at the time the instruction (s executed.
Once the outputs are reset it is not necessary for the input to remain on.

Operand Data Type DLO5 Range
aaa
Outputs Y 0-377

In the following example, when X1 is on, Y2 through Y5 will be set on in the image
register and on the corresponding output points.

Dirt ??tSQFT 7 Handheld Programmer Keystrokes
L # v [an] o Jor]
‘ || ( sem !XSET HS”FTH' ] H N ch H N HFs H ENT\

In the following example, when X1 is on, Y5 through Y22 will be reset (off) in the
image register and on the corresponding output module(s).

DirectSOFT

Handheld Programmer Keystrokes
X1 Y5 Y22

| (o) Lo >
Cusr [ [ e [ 7 > ]2 J°. Jow ]

Bl
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Chapter 5: Standard RLL Instructions.

Timer, Counter and Shift Register Instructions

Using Timers
Timers are used to time an event for a desired length of time. The single input timer
will time as long as the input is on. When the input changes from on to off the timer
current value is reset to 0. There is a tenth of a second and a hundredth of a second
timer available with a maximum time of 999.9 and 99.99 seconds respectively.
There is a discrete bit associated with each timer to indicate that the current value
is equal to or greater than the preset value. The timing diagram below shows the

relationship between the timer input, associated discrete bit, current value, and
timer preset.

Seconds
0 1 2 3 4 5 6 7 P T™MR T1

X1 4‘ LS I K30
[

T

‘T1‘ / YO
|| (‘our)

Current 0 10 20 30 40 50 60
Value 1/10 Seconds

There are those applications that need an accumulating timer, meaning it has

the ability to time, stop, and then resume from where it previously stopped. The
accumulating timer works similarly to the regular timer, but two inputs are required.
The start/stop input starts and stops the timer. When the timer stops, the elapsed
time is maintained. When the timer starts again, the timing continues from the
elapsed time. When the reset input is turned on, the elapsed time is cleared and the
timer will start at 0 when it is restarted. There is a tenth of a second and a hundredth
of a second timer available with a maximum time of 9999999.9 and 999999.99
seconds respectively. The timing diagram below shows the relationship between the
timer input, timer reset, associated discrete bit, current value, and timer preset.

Seconds
0 1 2 3 4 5 6 7 8 X1 TMRA To

o I

X2
x2 B —
Reset Input -
To L

Current 0 10 10 20 30 40 50 0
Value 1/10 Seconds
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- Chapter 5: Standard RLL Instructions

Timer (TMR) and Timer Fast (TMRF)

bss | usea |1De Timer instruction is a 0.1 second single input

wpp | used [TiMer that times to a maximum of 999.9 seconds. The
Timer Fast instruction is a 0.01 second single input
timer that times up to a maximum of 99.99 seconds. _
These timers will be enabled if the input logic is true Preset Timer#
(on) and will be reset to 0 if the input logic is false (off).

TMR T aaa
B bbb

Instruction Specifications

. . . TMRF T aaa
Timer Reference (Taaa): Specifies the timer number. ] B bbb
Preset Value (Bbbb): Constant value (K) or a V-memory
location. Preset Timer#

Current Value: Timer current values (BCD) are accessed

by referencing the associated V or T memory location*. The timer discrete status bit and the
For example, the timer current value for T3 physically ~currentvalue are not specified in the
resides in V-memory location V3 as a BCD value. timer instruction

Discrete Status Bit: The discrete status bit is referenced
by the associated T memory location. Operating as

a “timer done bit”, it will be on if the current value is
equal to or greater than the preset value. For example,
the discrete status bit for Timer 2 is TA2.

‘E NOTE: Timer preset constants (K) may be changed by using a handheld programmer, even when the CPU is in Run
Mode. Therefore, a V-memory preset is required only if the ladder program must change the preset.

Operand Data Type DLO5 Range
A/B aaa bbb
Timers T 0-177 -
V-memory for preset values v - 1200-7377
rytorp u 7400-7577*

. 1200-7377
Pointers (preset only) P - 74007577
Constants (preset only) K - 0-9999
Timer discrete status bits ™ 0-177 or V41100-41107
Timer current values VT 0-177

N NOTE: * May be non-volatile if MOV instruction is used.
‘E **With the HPP, both the Timer discrete status bits and current value are accessed with the same data reference.
DirectSOFT uses separate references, such as “T2" for discrete status bit for Timer T2, and “TA2" for the current
value of Timer T2.

You can perform functions when the timer reaches the specified preset using the
discrete status bit. Or, use comparative contacts to perform functions at different
time intervals, based on one timer. The examples on the following page show these
two methods of programming timers.
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Chapter 5: Standard RLL Instructions.

Timer Example Using Discrete Status Bits
In the following example, a single input timer is used with a preset of 3 seconds. The
timer discrete status bit (T2) will turn on when the timer has timed for 3 seconds.
The timer is reset when X1 turns off, turns off the discrete status bit and resets the
timer current value to 0.

DirectSOFT
Timing Diagram
X1 Seconds
| T™R K30 T2 0 1 23 4 5 67 8
[ 4’ L
X1
T2 Yo
} } ( out ) L
T2
Handheld Programmer Keystrokes Yo L
Current
00 12 030 0 40 5 60 0
ENT Value
HMEIE
| > )% [ > % J* Jlon]

$
o | HSHFT s ][

Lo |

‘ N

T E

NE]

Timer Example Using Comparative Contacts
In the following example, a single input timer is used with a preset of 4.5 seconds.
Comparative contacts are used to energize Y3, Y4, and Y5 at one second intervals
respectively. When X1 is turned off the timer will be reset to 0 and the comparative
contacts will turn off Y3, Y4, and Y5.

DirectSOFT Timing Diagram
Xt Seconds
‘ ‘ TMR T20
‘ ‘ K45 0 1 2 3 4 5 6 7 8
TAZO‘ ‘mo 3 Xt
> ( out )
1= \ Y3
TA20 K20 \Z va é L
}2} < out ) ‘
Y5 L
TA20 K30 Y5
}2} < out ) 2
Current 0 10 20 30 40 50 60 0
Value

Handheld Programmer Keystrokes

Z.

2

E F
4 5

=EY
%
%

SHFT

MLR

A B
HE

]
H

ENT

SHFT

=
-
]

E
L4 |

ENT

%
%
%

SHFT || T

ML

o

$
STR

A
o o ]
C A C A

o P [ 5 %0 lor]
C A D A

e %o [ JPs % Jlow]
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- Chapter 5: Standard RLL Instructions

DS5

Used

Accumulating Timer (TMRA) e
The Accumulating Timer is a 0.1 second two input timer B bbb

HPP

Used

that will time to a maximum of 9999999.9.

Reset

Accumulating Fast Timer (TMRAF)

DS5

HPP

Used |The Accumulating Fast Timer is a 0.01 second two-input Preset Timer#
Used timer that will time to a maximum of 99999.99. Each one

uses two timer registers in V-memory. These timers have two
inputs, an enable and a reset. The timer starts timing when
the enable is on and stops when the enable is off (without Enable [TVRAF T 2m
resetting the count). The reset will reset the timer when on B bbb
and allow the timer to time when off.

Instruction Specifications
Timer Reference (Taaa): Specifies the timer number.
Preset Value (Bbbb): Constant value (K) or a V-memory

Reset

Preset Timer#

location. N .

) The timer discrete status bit
Current Value: Timer current values (BCD) are accessed and the current value are
by referencing the associated V or T memory location*. not specified in the timer
For example, the timer current value for T3 resides in instruction

V-memory location V3 as a BCD value.

Discrete Status Bit: The discrete status bit is accessed by referencing the associated
T memory location. Operating as a “timer done bit", it will be on if the current value is
equal to or greater than the preset value. For example the discrete status bit for timer
2 would be T2.

NOTE: The accumulating type timer uses two consecutive V-memory locations for the 8-digit value, and therefore
two consecutive timer locations. For example, if TMR 1 is used, the next available timer number is TMR 3.

Operand Data Type DLO5 Range
A/B aaa bbb
Timers T 0-176 -
1200-7377
\V-memory for preset values Vv - 7400-7577*
. 1200-7377
Pointers (preset only) P - 7400-7577
Constants (preset only) K — 0-99999999
Timer discrete status bits TN 0-176 or V4110041107
Timer current values VIT* 0-176

NOTE: * May be non-volatile if MOV instruction is used.

**With the HPP, both the Timer discrete status bits and current value are accessed with the same data reference.
DirectSOFT uses separate references, such as “T2" for discrete status bit for Timer T2, and “TA2" for the current
value of Timer T2.

The following examples show two methods of programming timers. One performs
functions when the timer reaches the preset value using the discrete status bit, or
use comparative contacts to perform functions at different time intervals.
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Chapter 5: Standard RLL Instructions.

Accumulating Timer Example using Discrete Status Bits
In the following example, a two input timer (accumulating timer) is used with a
preset of 3 seconds. The timer discrete status bit (T6) will turn on when the timer
has timed for 3 seconds. Notice in this example that the timer times for 1 second,
stops for one second, then resumes timing. The timer will reset when C10 turns on,
turning the discrete status bit off and resetting the timer current value to 0.

DirectSOFT

TMRA T6

K30

Handheld Programmer Keystrokes

$ B

$

Timing Diagram

Seconds

1 2 3 4 5 6 7 8
0 10 10 20 30 40 50 0

Accumulator Timer Example Using Comparative Contacts
In the following example, a single input timer is used with a preset of 4.5 seconds.
Comparative contacts are used to energized Y3, Y4, and Y5 at one second intervals
respectively. The comparative contacts will turn off when the timer is reset.

Contacts
DirectSOFT N
X1 Timing Diagram
i Seconds
[ TMRA T20 0 1 2 3 4 5 6 7 8
Kds x1 4 \—1 L
™ T =
[ c1o
TA20 K10 TA21 Ko s ¥3 Q
}Z\ \:} out ) ’—L
TA21 K1 4
- Y5 L
v |
TAZO‘ K20 TA21 ‘KO T20
=1 =1 our )
Current 0 10 10 20 30 40 50 0
T2 K1 Value
1/10 Seconds
TA20 K30 TA21 K1 Y8
}Z‘ }:} out )
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (contd)
B B $ T c A c A
STR - 1 ENT STR —> || sHeT MLR 2 0 - 2 0 ENT
B c B A v E T c B A
s || = || SHFT A P o ENT anp || SHFT 4 —> ||sHFT || s A T - o ENT
N A c A 3 F Q E T c B B
TmR || SHFT o - A o - 4 s ENT or || SHFT 4 —> ||sHFT | s A T - P ENT
B T c A B A GX E
st ||~ ST | ws 2 0 - 1 0 ENT out - 4 ENT
v E T c B A $ T c A D A
o |[SHFT T | 2 |9 e |72 T e st |2 T M | © 2 o |2 s 0 E"”‘
Q E T [ B B \ E T c B B
or || SHFT 4 = ||sHFT | s A ; > s ENT anD || SHFT . —> || sHFT || s A ; e " H ENT‘
aX D GX F
our || 2 |0s | BT our || = ||"s || BV
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Using Counters
Counters are used to count events. The counters available are up counters, up/down
counters, and stage counters (used with RLLPLUS programming).

The up counter has two inputs, a count input and a reset input. The maximum count
value is 9999. The timing diagram below shows the relationship between the counter
input, counter reset, associated discrete bit, current value, and counter preset.

X1 | ‘ | \ ] \ ] HX]Wicm . T

X2 —‘ ’7 x2
Reset
cT1
Counter preset

Current 1 2 3 4 0
alue

Counts

The up down counter has three inputs, a count up input, count down input and
reset input. The maximum count value is 99999999. The timing diagram below
shows the relationship between the counter input, counter reset, associated discrete
bit, current value, and counter preset.

S e N e I e S T o
X2 —‘ ’—‘ X2 i
o [ =
cn L —

Reset
Current 1 2 1 2
Value

Down

Count
ounts Counter Preset

The stage counter has a count input and is reset by the RST instruction. This
instruction is useful when programming using the RLLPLUS structured programming.
The maximum count value is 9999. The timing diagram below shows the
relationship between the counter input, associated discrete bit, current value,
counter preset and reset instruction.

X1 I ‘ ‘ ‘ ‘ ‘ ‘ X SGCNT CT2
K3
cm2 ’—L
“aite 1 ’ Counts ’ Lo Counter preset

RST ’7

CT12
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Chapter 5: Standard RLL Instructions.

Counter (CNT)

bss | Usea |1N€ Counter is a two input counter that Coupters
increments when the count input logic

HPP | Used | 4 Count | CNT T aaa
transitions from off to on. When the counter
reset input is on the counter resets to 0. When B bbb

the current value equals the preset value, the
counter status bit comes on and the counter
continues to count up to a maximum count of
9999. The maximum value will be held until the Preset
counter is reset.

Reset

The counter discrete status bit and the

Instruction Specifications current value are not specified in the counter
Counter Reference (CTaaa): Specifies the counter instruction.
number.

Preset Value (Bbbb): Constant value (K) or a
V-memory location as a BCD value.

Current Values: Counter current values are accessed by referencing the associated
V or CT memory locations*. The V-memory location is the counter location + 1000.
For example, the counter current value for CT3 resides in V-memory location V1003
as a BCD value.

Discrete Status Bit: The discrete status bit is accessed by referencing the associated
CT memory location. It will be on if the value is equal to or greater than the preset
value. For example the discrete status bit for counter 2 would be CT2.

‘ — NOTE: Counter preset constants (K) may be changed by using a programming device, even when the CPU is in Run
Mode. Therefore, a V-memory preset is required only if the ladder program must change the preset.

Operand Data Type DLO5 Range
A/B aaa bbb
Counters CcT 0-177 -
V-memory for preset values Vv - 1200-7377
rytorp 7400-7577*

. 1200-7377
Pointers (preset only) P - 7400-7577
Constants (preset only) K - 0-9999
Counter discrete statusbhits ~ CT/V 0-177 orV41100-41147
Counter current values VICT* 0-177

- NOTE: * May be non-volatile if MOV instruction is used.
** With the HPP, both the Counter discrete status bits and current value are accessed with the same data reference.
DirectSOFT uses separate references, such as “CT2" for discrete status bit for Counter CT2, and “CTA2" for the
current value of Counter CT2.
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Counter Example Using Discrete Status Bits
In the following example, when X1 makes an off to on transition, counter CT2 will
increment by one. When the current value reaches the preset value of 3, the counter
status bit CT2 will turn on and energize Y7. When the reset C10 turns on, the
counter status bit will turn off and the current value will be 0. The current value for
counter CT2 will be held in

\/-maemnns lacatinn \/1002

DirectSOFT
Counting diagram
X1
N [ I e O e IO
X1
K3
c10
| c1o
[
CT2or
CT2 Y7 Y7
‘ } < out ) Current Value 1 2 3 4 0
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont)
$ B $ C T [}
EYEY NS Pora ] 2> Jlom][° 0 Jlover e ][ | ]
$ Cc B A GX B A
Pora ] > o] [° %o o] ES Y N

GY C D
o =N G Y G

Counter Example Using Comparative Contacts
In the following example, when X1 makes an off to on transition, counter CT2 will
increment by one. Comparative contacts are used to energize Y3, Y4, and Y5 at
different counts. When the reset C10 turns on, the counter status bit will turn off
and the counter current value will be 0, and the comparative contacts will turn off.

DirectSOFT
Counting diagram
X1
|| CNT cT2
o xi
K3
c10
|| c1o
[
CTA2  Ki Y3 ¥3 4 L
= w) |
Y4
CTA2 K2 Y4
}Z} out ) s
Current 1 2 3 4 0
Value
CTA2 K3 Y5
}Z} out )
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont)
$ B $ 9 T
st || = 4 st || = SHFT‘ 5 SHFT‘
$ c
st || = | ST - o | et
Gy c GX E
onr || 7 2 our || 7 4 ENT
$ $ 9 T
STR —> || sHFT sTR —> || sHFT B ‘SHFT ‘
= ||® | ENT = ||° s ENT
GX D GX F
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Chapter 5: Standard RLL Instructions.

Stage Counter (SGCNT)

bss | usea |1 D€ Stage Counter is a single input counter that

PP | Used INCrements when the input logic transitions from Counter#

off to on. This counter differs from other counters
since it will hold its current value until reset using SGCNT  CT aaa
the RST instruction. The Stage Counter is designed B bbb
for use in RLLPLUS programs but can be used in
relay ladder logic programs. When the current Preset
value equals the preset value, the counter status ™ ) . )
bit turns on and the counter continues to count up e counter discrete status bit and the

. . current value are not specified in the counter
to a maximum count of 9999. The maximum value instructi

. . . uction.

will be held until the counter is reset.

Instruction Specifications
Counter Reference (CTaaa): Specifies the counter number.
Preset Value (Bbbb): Constant value (K) or a V-memory location.

Current Values: Counter current values are accessed by referencing the associated
V or CT memory locations*. The V-memory location is the counter location + 1000.
For example, the counter current value for CT3 resides in V-memory location V1003.

Discrete Status Bit: The discrete status bit is accessed by referencing the associated
CT memory location. It will be on if the value is equal to or greater than the preset
value. For example the discrete status bit for counter 2 would be CT2.

Operand Data Type DLO5 Range
A/B aaa bbb
Counters CcT 0-177 -
V-memory for preset values Vv - 1200-7377
rytorp 7400-7577*

. 1200-7377
Pointers (preset only) P - 7400-7577
Constants (preset only) K - 0-9999
Counter discrete statusbhits ~ CT/V 0-177 or V41100-41147
Counter current values VICT** 1000-177

29999 NOTE: * May be non-volatile if MOV instruction is used.
‘E **With the HPP, both the Counter discrete status bits and current value are accessed with the same data reference.
DirectSOFT uses separate references, such as “CT2" for discrete status bit for Counter CT2, and “CTA2" for the
current value of Counter CT2.
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Stage Counter Example Using Discrete Status Bits
In the following example, when X1 makes an off to on transition, stage counter CT7
will increment by one. When the current value reaches 3, the counter status bit CT7
will turn on and energize Y7. The counter status bit CT7 will remain on until the
counter is reset using the RST instruction. When the counter is reset, the counter
status bit will turn off and the counter current value will be 0. The current value for
counter CT7 will be held in V-memory location V1007.

DirectSOFT
Counting diagram
M SGeNT "CT x [ \ \ \ \ \ \
I K3
c17 7 vz
| ( oum ) curent 1 2 3 4 0
Value
‘CS‘ cT7 RST
|| —( RST ) c17
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont)
s B ax B A
STR 9 1 ENT 1 0 ENT
\SHFT [ [ =] ) - \ \
T H
\sm H > HSHPT H : HS“FT\\ » Lo ]

Stage Counter Example Using Comparative Contacts
In the following example, when X1 makes an off to on transition, counter CT2 will
increment by one. Comparative contacts are used to energize Y3, Y4, and Y5 at
different counts. Although this is not shown in the example, when the counter is reset
using the Reset instruction, the counter status bit will turn off and the current value
will be 0. The current value for counter CT2 will be held in V-memory location V1002.

DirectSOFT -
Counting diagram
X1
[ SGCNT  CT2
K10
| .
c‘rz‘ ‘K1 Y3
Y3
= ( our)
=1 \
w |l ] L
c‘rz‘ ‘Kz Y4
> (
1= {our ) Y5
2 K8 vs Current 1 2 3 4 0
|| / Value
‘Z‘ { our )
RST
cT2
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont)
$ B $ c T c
STR 4 1 ENT STR = || sHFT 2 SHFTH MLR H 2 ‘
s G GY c
SHFT || Soar 6 || SHFT ‘ oNT H - ‘ - 5 ENT
c B GX E
Y O P 3
$ T c $ c T c
I 0 P Y Pora | > [l o2 Jlovrr s ] |
> B, || et > [P, | et
GX D GX F
out - 3 ‘ ENT ‘ ouT - 5 ‘ ENT ‘
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Chapter 5: Standard RLL Instructions.

Up Down Counter (UDC)

DS5 | Used

This Up/Down Counter counts up on each off to

HPP | Used

counts down on each off to on transition of the

Down input. The counter is reset to 0 when the S bbbCT N

Reset input is on. The count range is 0-9999999 5
The count input not being used must be off in orc o Counter #
for the active count input to function.
Instruction Specification Reset | Preset
Counter Reference (CTaaa): Specifies the counter
number. Caution: The UDC uses two

V-memory locations for the 8 digit

Preset Vqlue (Bbbb): Constant value (K) or two current value. This means that the
consecutive V-memory locations as a BCD value. UDC uses two consecutive
Current Values: Current count is a double word counter locations. If UDC CT1 is

used in the program, the next

value accessed by referencing the associated V vailable counter is CT3.

or CT memory locations*. The V-memory location

is the counter location + 1000. For example, The counter discrete status bit and the
the counter current value for CT5 resides in current value are not specified in the
V-memory location V1005 and V1006 as a BCD counter instruction

value.

Discrete Status Bit: The discrete status bit is

accessed by referencing the associated CT

memory location. Operating as a “counter done

bit" it will be on if the value is equal to or greater

than the preset value. For example the discrete status bit for counter 2 would be CT2.

Operand Data Type DLO5 Range
A/B aaa bbb
Counters CT 0-176 -
V-memory for preset values v — 1200-7377
fytorp . 7400-7577*

. 1200-7377
Pointers (preset only) P - 7400-7577
Constants (preset only) K - 0-99999999
Counter discrete statusbits ~ CT/V 0-176 or V41100-41147
Counter current values VICT** 0-176

NOTE: * May be non-volatile if MOV instruction is used.

**With the HPP, both the Counter discrete status bits and current value are accessed with the same data reference.
DirectSOFT uses separate references, such as “CT2" for discrete status bit for Counter CT2, and “CTA2" for the
current value of Counter CT2.
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Up / Down Counter Example Using Discrete Status Bits
In the following example if X2 and X3 are off ,when X1 toggles from off to on the
counter will increment by one. If X1 and X3 are off the counter will decrement by
one when X2 toggles from off to on. When the count value reaches the preset value
of 3, the counter status bit will turn on. When the reset X3 turns on, the counter
status bit will turn off and the current value will be 0.

DirectSOFT Counting Diagram
x1
| unc cT2 [ ‘ ‘ ‘ ‘ ‘
[ K3 X1
x2
|
1 x2
)
X3
[
cT2
CT2 Y7
U / Current 1 2 1 2 3 0

out ) Value
Handheld Programmer Keystrokes
$ > |, | e

STR

Handheld Programmer Keystrokes (cont)
D
$ c
—> || sHFT 5

B A
210 %

SHFT

T C
e

STR

ENT

$ D
STR % 3

U D c c
[ N

GX
outT

Up / Down Counter Example Using Comparative Contacts

In the following example, when X1 makes an off to on transition, counter CT2 will
increment by one. Comparative contacts are used to energize Y3 and Y4 at different
counts. When the reset (X3) turns on, the counter status bit will turn off, the current
value will be 0, and the comparative contacts will turn off.

DirectSOFT . .
“ Counting Diagram
| UDC cT2 ‘ ‘ ‘ ‘ ‘ ‘ ‘
[l V2000 X1
X2
| ]
[ X2
)
X3
[
CTA2  Ki Y3 Y3 4 L
}Z} out )
Y4 —} L
cTA2 K2 Y4 Current 1 2 3 40
}Z} ouT ) Value

Handheld Programmer Keystrokes

s
$ > |[®, | &

Handheld Programmer Keystrokes (cont)

B
GX D
> P,

$ c T C
Pora [ > ][ Jlover [hun ]
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Chapter 5: Standard RLL Instructions.

Shift Register (SR)
pss | usea |1he€ Shift Register instruction shifts data through a paTA | SR
upp | usea IPredefined number of control relays. The control —
ranges in the shift register block must start at the From A aaa

beginning of an 8 bit boundary use 8-bit blocks. CLOCK
The Shift Register has three contacts.

« Data — determines the value (1 or
that will enter the register

¢ Clock — shifts the bits
one position on each low to high transition

 Reset —resets the Shift Register to all zeros.

To B bbb
RESET

With each off to on transition of the clock input, the bits which make up the shift
register block are shifted by one bit position and the status of the data input is
placed into the starting bit position in the shift register. The direction of the shift
depends on the entry in the From and To fields. From CO to C17 would define a
block of sixteen bits to be shifted from left to right. From C17 to CO would define a
block of sixteen bits, to be shifted from right to left. The maximum size of the shift
register block depends on the number of available control relays. The minimum
block size is 8 control relays.

Operand Data Type DLO5 Range
A/B aaa bbb
Control Relay C 0-777 0-777
DirectSOFT Handheld Programmer Keystrokes
x1 $ B ENT
l Data Input SR ’ STR H - H 1 ’ ‘
| | > | o]
X2 From CO 5
4{ } Clock Input ’$STR H - H s H ENT ‘
S R M /s £ P e Y
— BN ED

InplE on Successive Scans Shift Register Bits
1 010 O —IC[OIIII[III[[IIICI1I7
0 0-1-0 0 — [OIITITITIIII1IT]
0 0-1-0 0 — ([T
1 0-1-0 0 — EIIEIIIIIIIIrrr
0 0-1-0 0 — [(ITEIITIIIrIIrrm
0 0 1 — O
[] Indicates L] Indicates
ON OFF
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Accumulator/Stack Load and Output Data
Instructions

Using the Accumulator
The accumulator in the DLO5 internal CPUs is a 32 bit register which is used as a
temporary storage location for data that is being copied or manipulated in some
manor. For example, you have to use the accumulator to perform math operations
such as add, subtract, multiply, etc. Since there are 32 bits, you can use up to an
8-digit BCD number. The accumulator is reset to 0 at the end of every CPU scan.

Copying Data to the Accumulator
The Load and Out instructions and their variations are used to copy data from a
V-memory location to the accumulator, or, to copy data from the accumulator to
V-memory. The following example copies data from V-memory location V2000 to
V-memory location V2010.

‘X1

LD

V2000

Copy data from V2000 to the
lower 16 bits of the accumu-
lator

ouTt

V2010

Copy data from the lower 16 bits
of the accumulator to V2010

V2000
OEEE

Unused accumulator bits l
are set to zero

—
ace.L0fooo][s]o]3]5]
N——

Hﬂ

V2010

Since the accumulator is 32 bits and V-memory locations are 16 bits the Load
Double and Out Double (or variations thereof) use two consecutive V-memory

locations or 8 digit BCD constants to copy data either to the accumulator from a
V-memory address or from a V-memory address to the accumulator. For example
if you wanted to copy data from V2000 and V2001 to V2010 and V2011 the most
efficient way to perform this function would be as follows:

LDD

V2000

Copy data from V2000 and
V2001 to the accumulator

OuTD

V2010

Copy data from the accumulator to
V2010 and V2011

V2001 V2000
Lel7[s]o]fs [o |2 o |

L

—_—
ac 6] 7[3]o][5 o2 e]

—_— —

|

Lef7 s o]fs fof2 ]s |

V2011 V2010
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Chapter 5: Standard RLL Instructions.

Changing the Accumulator Data

Instructions that manipulate data also use the accumulator. The result of the
manipulated data resides in the accumulator. The data that was being manipulated
is cleared from the accumulator. The following example loads the constant value
4935 into the accumulator, shifts the data right 4 bits, and outputs the result to
V2010.

X1} v K4935 \
Load the value 4935 into the e
accumulator 31 30 29 28(27 26 25 24|23 22 21 20[19 18 17 1615 14 13 12{11 10 9 8|7 6 5 4[3 2 1 0
Acc. U‘OIUIU OIUIUIO UIUIUIU UIUIUIU Ul l l 1] IUI1OIUI1I]UITIUI|
The upper 16 bits of the accumulator —
will be set to 0 l
Shifted out of
accumulator
SHFR 31 3029 28 27 26 25 2423 222120191817 16 15141312 1110 9 8 7 6 5 4 3 2 1 0
Ka ace.[0] o] o] o o] o] o] o] o o] o] o o] o] o] 0][ 0] o] 0] o o] 1] o o[ 1] oo 1 o o] 1]
Shift the data in the accumulator
4 bits (K4) to the right [N '

N N\ L7
V2010
Llao[2]

Output the lower 16 bits of the ac-

cumulator to V2010 V2010

Some of the data manipulation instructions use 32 bits. They use two consecutive
V-memory locations or an 8 digit BCD constant to manipulate data in the
accumulator.

In the following example, when X1 is on, the value in V2000 and V2001 will be
loaded into the accumulator using the Load Double instruction. The value in the
accumulator is added with the value in V2006 and V2007 using the Add Double
instruction. The value in the accumulator is copied to V2010 and V2011 using the
Out Double instruction.

V2001 V2000

X1
\ 10D [sI7]5]]
[ V2000
Load the value in V2000 and l l
V2001 into the accumulator —_—
6 7 3 9 5 0 2 6 (Accumulator)
ADDD
] V2006 +2 0 0 0 40 4 6 (V20064V2007)
Acc. 713199 7 (2
Add T value e l7alodo o7 2]
accumulator with the value
in V2006 and V2007 l l
OuTD
vaoto [el7a ol o7 [2 ]
Copy the value in the V2011 V2010
accumulator to V2010 and

V2011
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Using the Accumulator Stack

The accumulator stack is used for instructions that require more than one parameter
to execute a function or for user defined functionality. The accumulator stack is
used when more than one Load instruction is executed without the use of an Out
instruction. The first load instruction in the scan places a value into the accumulator.
Every Load instruction thereafter without the use of an Out instruction places a
value into the accumulator and the value that was in the accumulator is placed onto
the accumulator stack. The Out instruction nullifies the previous load instruction
and does not place the value that was in the accumulator onto the accumulator
stack when the next load instruction is executed. Every time a value is placed onto
the accumulator stack the other values in the stack are pushed down one location.
The accumulator is eight levels deep (eight 32 bit registers). If there is a value in the
eighth location when a new value is placed onto the stack, the value in the eighth
location is pushed off the stack and cannot be recovered.

X1 o Constant
Ka24s Current Acc. value l
Accumulator Stack
Load the value 3245 into the Acc.[0]0]0]0]
accumulator Level1 | X X X X X X X X
Previous Acc. value
Level2 [X X X X X X X X>
Ace. Level3 |[X X X X X X X x>
Level4 [X X X X X X X Xg
Level5 | X X X X X X X X
Level6 [X X X X X X X Xg
LD Constant Level7 | X X X X X X X X>
K5151 Current Acc. value | Level8 |X X X X X X X X
Lozd the value 5151 ito the nec.[0Jofofo][s[1]s 1] 7 oo
ggi;rg:\g‘%r‘ gﬂ\&g the value Previous Acc. value Accumulator Stack
Level 1 0 0 0 0 3 2 4 5
e[S o [o]G 2[5 TE] — S
Level2 [X X X X X X X X>
Level3 | X X X X X X X X>
Level4 [X X X X X X X X>
Level5 | X X X X X X X X>
Level6 [X X X X X X X X>
o Constant Hn Level7 | X X X X X X X X>
1 Level8 |[X X X X X X X X
K6363 Current Acc. value
Load the value 6363 into the nnnn H.ﬂ. Bucke
accumulator, pushing the value Previous Acc. value Accumulator Stack
5151 to the 1st stack location
and the value 3245 to the Acc.[0JoJo]0] —— Level1 [0 0 0 0 5 1 5 1 S
2nd stack location level2 |0 0 0 0 83 2 4 5 >
Level3 |[X X X X X X X X
Level4 |X X X X X X X Xg
Level5 [X X X X X X X X>
Level6 |X X X X X X X X>
Level7 [X X X X X X X X>
Level8 |X X X X X X X X
@ Bucke

The POP instruction rotates values upward through the stack into the accumulator.
When a POP is executed the value which was in the accumulator is cleared and the
value that was on top of the stack is in the accumulator. The values in the stack are
shifted up one position in the stack.
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Chapter 5: Standard RLL Instructions.

Using Pointers

X1 Previous Acc. value
— see [ ]
POP the 1st value on the stack into the Current Acc. value Accumulator Stack
R STe[ooJESTAE] e [0 003 T vl
P — Level 2 00007930>
Level 3 XXXXXXXX>
Level 4 XXXXXXXX>
ouT Level 5 XXXXXXXX>
V2000 V2000 Level6 |[X X X X X X X ><>
Level 7 XXXXXXXX>
Copy data from the accumulator to
V2000 Level8 |X X X X X X X X
Previous Acc. value
ace.[o]oJ o o[ s 4]s]
POP the 15t val the stack into th Current Acc. value Accumulator Stack
e st value on the stack into the
accumulator and move stack values acef[o]oofo][3][7]s]2] «— tewei1 [0 0 007 93 o>
up one location [E— Level2 [X X X X X X X x>
Level3 |X X X X X X X X
Level 4 XXXXXXXX%
ouT Level 5 XXXXXXXX>
V2001 V2001 n Level6 [X X X X X X X ><>
Level 7 XXXXXXXX>
Copy data from the accumulator to Level8 [X X X X X X X X
V2001.
Previous Acc. value
see[aToTo o][a[7[e[2]
Current Acc. value Accumulator Stack
POP the 1st value on the stack into the
eccumaator and move sack values poe X [x[x[x][7 o afo] —— revain [x x X x X x X x|
up one location —_— Level2 |X X X X X X X X>
Level3 |X X X X X X X X
J Level 4 XXXXXXXX%
Level 5 XXXXXXXX>
our V2002 V2002 nn Level6 [X X X X X X X ><>
Level 7 XXXXXXXX>
Copy data from the accumulator to Level8 [X X X X X X X X
V2002

Many of the DLO5 series instructions will allow V-memory pointers as a operand
(commonly known as indirect addressing). Pointers allow instructions to obtain data
from V-memory locations referenced by the pointer value.

‘ NOTE: DL05 V-memory addressing is in octal. However, the pointers reference a V-memory location with values
viewed as HEX. Use the Load Address (LDA) instruction to move an address into the pointer location. This
instruction performs the Octal to Hexadecimal conversion automatically.

In the following simple example we are using a pointer operand in a Load
instruction. V-memory location 2000 is being used as the pointer location. V2000
contains the value 440 which the CPU views as the Hex equivalent of the Octal
address V-memory location V2100. The CPU will copy the data from V2100 which in
this example contains the value 2635 into the lower word of the accumulator.
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- Chapter 5: Standard RLL Instructions

X1 V2076 | X | X | X | X
LD
P2000 V2077 | XX | X| X
V2100 (2 |6]3]|5
V2000(P2000) contains the value 440
HEX. 440 HEX. = 2100 Octal which V2101 | X | X X| X
contains the value 2635. V2102 [ X | X | X | X
V2000 V2103 [ X | X | X | X
nn X x T x Accumulator
V2104
HOEH
V2105 [ X | X | X | X
ouT
V2200 °
B
Copy the data from the lower 16 bits of
the accumulator to V2200. V2200 263
V2201 [ X | X | X | X

The following example is identical to the one above with one exception. The LDA
(Load Address) instruction automatically converts the Octal address to Hex.

X1‘ LDA Load the lower 16 bits of the
4{ accumulator with Hexadecimal
[ 02100 equivalent to Octal 2100 (440) nnn
U d ator bit 2100 Octal is converted to Hexadecim
nused accumulator bits 440 and loaded into the accumulator
are set to zero
—_—
nce.[0] 00 o]0 4 4]o]
N———
ouT Copy the data from the lower 16 bits of
— V 2000 the accumulator to V2000 nn
V2000
'
'
V2076 | X | X | X| X
V2077 | X | X | X| X
LD V2000 (P2000) contains the value 440 V2100 |26 |3 |5 |
— Hex. 440 Hex. = 2100 Octal which X x x| x
P 2000 contains the value 2635 V1ot
V2102 | X | X | X| X
V2100 V2103 | X | X | X| X Accumulator
[0]¢]]o] vatos [x X[ x| %
veros [x[x[x[x] [o]e[o]o][z]e]5]
ouT Copy the data from the lower 16 bits of ' J
v 2200 the accumulator to V2200 V2200 n
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Chapter 5: Standard RLL Instructions.

Load (LD)

The Load instruction is a 16 bit instruction that loads the

DS5 | Used

value (Aaaa), which is either a V-memory location or a 4 LD

HPP | Used digit constant, into the lower 16 bits of the accumulator. Aaaa

The upper 16 bits of the accumulator are set to 0.

aaa
See memory map
See memory map
O-FFFF

\V-memory
Pointer
Constant

X o|<|>

SP53 On when the pointer is outside of the available range.
SP70 On anytime the value in the accumulator is negative.
SP76 On when the value loaded into the accumulator is zero.

. NOTE: Two consecutive Load instructions will place the value of the first load instruction onto the accumulator stack.

In the following example, when X1 is on, the value in V2000 will be loaded into the
accumulator and output to V2010.

DirectSOFT
X1 V2000
I} - o3 ]s]
Load the value in V2000 into The unused accumulator l

the lower 16 bits of the bits are set to zero
accumulator ACC|0|O|O|O||8|9|3|5|

[ S

ouT
V2010
Copy the value in the lower nn
16 bits of the accumulator to V2010
V2010

Handheld Programmer Keystrokes

o [ 2 ] [ser |

[ o5 | > |

Cz A0 A0 A0 ENT

GéUT > || s VAND Cz |Ao ||Bl ||Ao ” ENT|
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- Chapter 5: Standard RLL Instructions

Load Double (LDD)

bss | Usea | 1N€ Load Double instruction is a 32 bit instruction that LDD
loads the value (Aaaa), which is either two consecutive —

HPP | Used . . .

V-memory locations or an 8 digit constant value, into

the accumulator.

A aaa

Operand Data Type DLO5 Range
A aaa
\V-memory \ See memory map
Pointer P See memory map
Constant K O-FFFF
Discrete Bit Flags Description
SP53 On when the pointer is outside of the available range.
SP70 On anytime the value in the accumulator is negative.
SP76 On when the value loaded into the accumulator by any instruction is zero.

‘E NOTE: Two consecutive Load instructions will place the value of the first load instruction onto the accumulator stack.

In the following example, when X1 is on, the 32 bit value in V2000 and V2001 will
be loaded into the accumulator and output to V2010 and V2011.

DirectSOFT
X1 LDD V2001 V2000
; V2000 [e]7 305 Jo 2 ]e ]
Load the value in V2000 and l l
V2001 into the 32 bit
accumulator —_—
ace. ] 7 3 o][5 0 26 ]
oo Lel7[sTolfs Jo Iz s |
V2010 V2011 V2010

Copy the value in the 32 bit
accumulator to V2010 and
V2011

Handheld Programmer Keystrokes

=Y
o o [P [ 2]
et % o Jlo ]
8 N Y
S P OO P X
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Chapter 5: Standard RLL Instructions.

Load Formatted

DS5 | Used

The Load Formatted

HPP | Used

into the accumulato

consecutive bits from discrete memory locations ___|lPF Aaaa

(LDF)

instruction loads 1-32

r. The instruction requires K bbb

a starting location (Aaaa) and the number of

bits (Kbbb) to be load

ed. Unused accumulator bit

locations are set to zero.
Operand Data Type | DLO5 Range
A aaa bbb
Inputs X 0-377 -
Outputs Y 0-377 —
Control Relays C 0-777 -
Stage Bits S 0-377 -
Timer Bits T 0-177 -
Counter Bits CT 0-177 —
Special Relays SP 0-777 -
Constant K - 1-32
Discrete Bit Flags Description
SP70 On anytime the value in the accumulator is negative.
SP76 On when the value loaded into the accumulator by any instruction is zero.

NOTE: Two consecutive Load instructions will place the value of the first load instruction onto the accumulator

stack.

In the following example, when CO is on, the binary pattern of C10-C16 (7 bits) will
be loaded into the accumulator using the Load Formatted instruction. The lower 7
bits of the accumulator are output to YO-Y6 using the Out Formatted instruction.

DirectSOFT
Cco Location Constant
c10 K7 ;
Load the status of 7
consecutive bits (C10-C16) The unused accumulator bits are set to zero \
into the accumulator
3130 29 28 27 26 25 24 23 22 21 2019 18 17 16 15 14 13 12 11 10 9
mHHHHHHHHHHHHHHHHH
e
Location Constant Yol vs [va [v3 | v2|vi| vo
y the val he
sc,f!i?ffcﬁﬁlﬁigﬂnfm Yo K7 OFF| OFF| OFF| ON| ON| ON|OFF
the accumulator to YO - Y6
Handheld Programmer Keystrokes
$ S C A :
‘sm ‘9 HSHFT 2 ‘ 0 HE”‘
. L
SHFT | Anpst

SHFT

GX
ouT

A
:
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- Chapter 5: Standard RLL Instructions

Load Address (LDA)

The Load Address instruction is a 16 bit instruction.

It converts any octal value or address to the HEX S—
equivalent value and loads the HEX value into the

accumulator. This instruction is useful when an address
parameter is required since all addresses for the DLO5

system are in octal.

DS5 | Used
HPP | Used

LDA
O aaa

aaa
Octal Address 0 See memory map
SP70 On anytime the value in the accumulator is negative.
SP76 On when the value loaded into the accumulator by any instruction is zero.

. NOTE: Two consecutive Load instructions will place the value of the first load instruction onto the accumulator stack.

In the following example when X1 is on, the octal number 40400 will be converted to a
HEX 4100 and loaded into the accumulator using the Load Address instruction. The value
in the lower 16 bits of the accumulator is copied to V2000 using the Out instruction.

DirectSOFT
IX1I LDA Octal Hexadecimal
10 0 40400 nnn - ﬂﬂn
e ety |
lower 16 bits of the bits are set to zero —_—
accumulator Acc,|0|0|0|0”4|1|0|0|

[

|

our [+]1]o]o]

V2000 V2000

Copy the value in lower 16
bits of the accumulator to
V2000

Handheld Programmer Keystrokes

$ B
B

L D A
|5HFT ”ANDST” 3 ” 0 ” - |

E A E A A
4”0”4”0”0”ENT|

GX \% C A A A
our ” =4 ”SHFT ” AND ” 2 ” 0 ” 0 ” 0 ” ENT|
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Out (OUT)
pss | Used [The Out instruction is a 16 bit instruction that copies ouT
HPP | Used [the value in the lower 16 bits of the accumulator to a Aaaa
specified V-memory location (Aaaa).
Operand Data Type DLO5 Range
A aaa
V-memory ) See memory map
Pointer P See memory map
Discrete Bit Flags Description
SP53 On when the pointer is outside of the available range.
In the following example, when X1 is on, the value in V2000 will be loaded into the
lower 16 bits of the accumulator using the Load instruction. The value in the lower
16 bits of the accumulator are copied to V2010 using the Out instruction.V2000
DirectSOFT Handheld Programmer Keystrokes
X1 V:
] AT
e s oo e T{heum sccumur - ‘ ‘
accumulator bits are set to zero ENT
0Ol0|OfO|[8]9]3]|5
Tobs o e accumlaor o [l T5]
V2010 V2010
Out Double (OUTD)
Dss | Used | The Out Double instruction is a 32 bit instruction that ouTD
HPP | Used |COpies the value in the accumulator to two consecutive V. —— Aaaa

memory locations at a specified starting location (Aaaa).

In the following example, when X1 is on, the 32 bit value in V2000 and V2001 will
be loaded into the accumulator using the Load Double instruction. The value in the

Operand Data Type DLO5 Range
A aaa
V-memory v All (See page 4-28)
Pointer P V-memory (See page 4-28)
Discrete Bit Flags Description
SP53 On when the pointer is outside of the available range.

accumulator is output to V2010 and V2011 using the Out Double instruction.

DirectSOFT

Load the value in V2000 and
V2001 into the accumulator

Copy the value in the
accumulator to V2010 and
V2011

V2001 V2000

N
Ace o]
s

| |

DTz o]

V2011 V2010
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SHIT AN DST

%

C A
2 0

ENT

GX

outT

C A B
2 0 1 0

ENT ‘




- Chapter 5: Standard RLL Instructions

Out Formatted (OUTF)

DS5

HPP

DS5

HPP

Used | The Out Formatted instruction outputs 1-32 bits from
Used | the accumulator to the specified discrete memory ___|OuTF Aaaa
locations. The instruction requires a starting location K bbb
(Aaaa) for the destination and the number of bits
(Kbbb) to be output.
Operand Data Type | DLO5 Range
A aaa bbb
Inputs X 0-377 -
Outputs Y 0-377 -
Control Relays C 0-777 -
Constant K - 1-32
In the following example, when CO is on, the binary pattern of C10-C16 (7 bits) will
be loaded into the accumulator using the Load Formatted instruction. The lower 7
bits of the accumulator are output to YO-Y6 using the Out Formatted instruction.
DirectSOFT 5
co Location Constant ‘ l l l l l l ‘
o ] o] [orrlonforton oxlonlor]
t:g(:e'ch:lf\::'g;:’(‘:l 0-C16) The unused accumulator bits are set to zero \
into the accumulator
313029 28 27 26 252423222120191817 16 1514 13 12 11 10 9
\H\\\H\HHH\HHHHHHHHH
Accumulator F S —
Copy the value of the /
specified number of bits @
from the accumulator to
Y20-Y26 Location Constant [v26[v25[v24] v23]v22 [ v21]v20]
\Yo—[ \w—[ |orr|oFF| orr| on] on] on|oFF|
Handheld Programmer Keystrokes
POP
Used | The POP instruction moves the value from the first level
Used |of the accumulator stack (32 bits) to the accumulatorand ____|POP

shifts each value in the stack up one level.

Discrete Bit Flags

Description

SP63

On when the result of the instruction causes the value in the accumulator to be zero.
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Pop Instruction (cont'd)
In the example below, when CO is on, the value 4545 that was on top of the stack is
moved into the accumulator using the Pop instruction The value is output to V2000
using the Out instruction. The next Pop moves the value 3792 into the accumulator
and outputs the value to V2001. The last Pop moves the value 7930 into the
accumulator and outputs the value to V2002. Please note if the value in the stack
were greater than 16 bits (4 digits) the Out Double instruction would be used and
two V-memory locations for each Out Double must be allocated.

DirectSOFT
o Previous Acc. value
POP
]
Current Acc. value Accumulator Stack
Pop the 1st. value on the stack into the el i
accumulator and move stack values Acc. Levell |0 0 0 0 3 7 9 2 )
up one location Level2 |0 O 0O 0 7 9 3 0 >
Level 3 X X X X X X X X >
out Level 4 X X X X X X X X >
V2000 Level 5 X X X X X X X X >
i V2000 Level 6 |X X X X X X X X
Copy the value in the lower 16 bits of >
the accumulator to V2000 Level 7 | X X X X X X X X )
Level 8 X X X X X X X X

POP
Previous Acc. value

ace[ofoofo]f4 s[4 ]5]

Pop the 1st. value on the stack into the

accumulator and move stack values Current Acc. value Accumulator Stack
ponelocton [oToTo o]3 7 o]z] '
acefoJofoJo][3]7]o]2] «— tevl1 [0 0 0 0 7 9 3 o]
—_— Level2 [X X X X X X X X
| |our level3 [X X X X X X xxg
V2001 Level 4 X X X X X X X X )
Copy the value in the lower 16 bits of Level 5 | X X X X X X X X
the accumulator to V2001 V2001 Level6 | X X X X X X X Xg
Level 7 [ X X X X X X X X
rop level 8 [X X X X X X X X >
Pop the 1st. value on the stack into the Previous Acc. value
accumulator and move stack values -
2 one ocation ace[oJoJo]o]
Current Acc. value Accumulator Stack
oor we (o [)TI5T0) — et XX 3 x X 33
V2002 —_— Level 2 X X X X X X X X>
X X X X X X X X
Copy the value in the lower 16 bits of Level 3 )
the accumulator to V2002 Level 4 X X X X X X X X >
Level 5 XXXXXXXX>
V2002 n level6 | X X X X X X X X
Handheld Programmer Keystrokes )
Leve\7XXXXXXXX>
$ c A .
‘ STR H % H SHFT 2 H 0 H ENT ‘ Level 8 X X X X X X X X
0] P
El P N ) O S
GX v C A A A
[0 7 O O
0] P
Ll P L ) S
GX g v C A A B
[0 7 O O
O P
N e
GX v C A A C
‘ out H 2 H SHAT H AND H 2 H 0 H 0 H 2 H N7 ‘
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Logical Instructions (Accumulator)

And (AND)

DS5

usea | The And instruction is a 16 bit instruction that logically
AND

HPP

ands the value in the lower 16 bits of the accumulator with |

Used Aaaa

a specified V-memory location (Aaaa). The result resides
in the accumulator. The discrete status flag indicates if the
result of the And is zero.

Operand Data Type DLO5 Range
A aaa
V-memory V See memory map
Pointer P See memory map

Discrete Bit Flags Description
SP63 Onif the result in the accumulator is zero.
SP70 On anytime the value in the accumulator is negative.

‘E NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 will be loaded into the
accumulator using the Load instruction. The value in the accumulator is anded with
the value in V2006 using the And instruction. The value in the lower 16 bits of the
accumulator is output to V2010 using the Out instruction.

DirectSOFT
X1 LD V2000
— V2000 [2]s]7]A]
Load the value in V2000 into The upper 16 bits of the accumulator // \ \
the lower 16 bits of the will be set to 0 —_—

accumulator
31 30 29 28|27 26 25 24(23 22 21 20|19 18 17 16{|15 14 13 12|11 10 9 8|7 6 5 4|3 2 1 0

ace.| o] o] 0] o] o] o] o] o] 0] o] o[ 0] 0] o] o[ o][ o] o] 1] o[ 1] o] o[ o] o[ 1] 1] 1] 1] 0] 1]0

AND
V2006~ Acc. 000000000000O0O0O0O0 001010000111 1010
AND the value in the 6A38
accumulator with AND (V2006) 0 0 0 0 0 0 0 0 0 0O 0OOOOOO O110101000¢111000
the value in V2006
see (oo o] o] o o[ o[ o o o [ o] o] o o o] e[ [+ [o] -[o[ o[ o o o[+ 1] Lol o[ o]
ouTt
V2010
Copy the lower 16 bits of the HE
accumulator to V2010 V2010

Handheld Programmer Keystrokes
EEY N
[ [ivosr®s [ > [ [ [*o [*o JJo ]
o || > o [0 [° [ J*o 6 J[o |
‘GX

\2 C A B A
Bor | > Lo e [0 %o [P0 %o Jlov ]

ENT ‘
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And Double (ANDD)

The And Double is a 32 bit instruction that logically

DS5 | Used . . .
¢ lands the value in the accumulator with two consecutive
HPP | Used . s ANDD
V-memory locations or an 8 digit (max.) constant value — K aaa
(Aaaa). The result resides in the accumulator. Discrete

status flags indicate if the result of the And Double is zero
or a negative number (the most significant bit is on).

Operand Data Type DLO5 Range
aaa
V-memory ' See memory map
Pointer P See memory map
Constant K O-FFFFFFFF
Discrete Bit Flags Description
SP63 On if the result in the accumulator is zero.
SP70 On anytime the value in the accumulator is negative

In the following example, when X1 is on, the value in V2000 and V2001 will be
loaded into the accumulator using the Load Double instruction. The value in the
accumulator is anded with 36476A38 using the And double instruction. The value in
the accumulator is output to V2010 and V2011 using the Out Double instruction.
DirectSOFT V2000 V2000
Iy oo [2]e]7]]
| Teom N\ T — /T

Load the value in V2000 and —_—— e
V2001 into the accumulator

31 30 29 28|27 26 25 24|23 22 21 20({19 18 17 16(|15 14 13 12{11 10 9 8|7 6 5 4|3 2 1 0

Acc. 0]1]0]1 0]1]0]0 0]1]1]1 1]1]1]0 0‘0]1]0 1]0]0]0 0111111 1]0]1]0

ANDD

K36476A38\ Acc. 0t 0O1010O0O0OT1111110001010000O01111010
AND the value in the
accumulator with AND36476A38 0 0 1 1 01 1 001000111 0110101000 111000
the constant value
36476A38 ace.[ o] of o] 1Jo] 1] o[ o] 1Jofo]o 1] 1]o][o] o[ 1]o] 1] o] o] o] o] o[ 1] 1] [o] o] o]
- - - - - - -
ouTD \\« // \\ //
veoro [+TTe]
Copy the value in the V2011 V2010

accumulator to V2010 and
V2011

Handheld Programmer Keystrokes

B
Lo ]| > ]° 4 ] o]
D D C A A A
e P S S S P P P
\ D K D G E H G A D |
Lo 2] [ = Joor e [P [°6 =0 "7 %6 JJowr?o Jor]oq g o]

D [} A B A
R 1 G Y G P P A
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- Chapter 5: Standard RLL Instructions

Or (OR)
055 | Used The Or instruction is a 16 bit instruction that logically ors
the value in the lower 16 bits of the accumulator with a OR
HPP | Used specified V-memory location (Aaaa). The result resides in Aaaa

the accumulator. The discrete status flag indicates if the
result of the OR is zero.

Operand Data Type DLO5 Range
A aaa
V-memory \ See memory map
Pointer P See memory map
Discrete Bit Flags Description
SP63 On if the result in the accumulator is zero.
______ SP70 On anytime the value in the accumulator is negative.

‘E NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 will be loaded into the
accumulator using the Load instruction. The value in the accumulator is OR’ed with
V2006 using the Or instruction. The value in the lower 16 bits of the accumulator are
output to V2010 using the Out instruction.

DirectSOFT
I LD V2000
I V2000 [2[8]7]A]
Load the value in V2000 into The upper 16 bits of the accumulator // \\\
the lower 16 bits of the will be set to 0 —_—
accumulator
31 30 29 28|27 26 25 24|23 22 21 20(19 18 17 16|15 14 13 12|11 10 9 8|7 6 5 4|3 2 1 0
ace.[ o[ o] o[ o] o[ o] o o] o[ o] o] o] o[ o[ ][ o o] 1 [e] 1 e[ o[l o[ ] :[ | :[e[ 1]
OR
V2006~ Acc. 0 000000O0O00O0O0O00O0OOO0OOT1TO01000O0T1TT1T11010
Or the value in the 6A38
accumulator with OR(V2006) 0 0 0 0 0 0 0 0O0O0OOOOOOOO O1T10101000111000
the value in V2006
sce.[o] o] o[ o] o] o[o[ ol o] o[ o] o] o[ o[l o] o] s [ -[o] s [ o[ Lol o[ [ 1] :] [o] 1] 5]
—_— —
out \\ //
V2010
Copy the value in the lower n 7
16 bits of the accumulator to V201
V2010
Handheld Programmer Keystrokes
N EY N
[ [ivosr]®s | > ] [*o %0 [ Jlov]
Con | > o o ][ [*o |*o [ [l ]
IR I EL2 Y G P P L 22
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Chapter 5: Standard RLL Instructions.

Or Double (ORD)

ps5 | usea | The Or Double is a 32 bit instruction that ors the value ORD

wpp | Usea |1N the accumulator with the value (Aaaa), which is — K aaa

either two consecutive V-memory locations or an 8
digit (max.) constant value. The result resides in the
accumulator. Discrete status flags indicate if the result of the Or Double is zero or a
negative number (the most significant bit is on).

Operand Data Type DLO5 Range
aaa
\V-memory ) See memory map
Pointer P See memory map
Constant K 0-FFFFFFFF
Discrete Bit Flags Description
SP63 Onif the result in the accumulator is zero.
SP70 On anytime the value in the accumulator is negative.

‘E NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 and V2001 will be
loaded into the accumulator using the Load Double instruction. The value in the
accumulator is OR'ed with 36476A38 using the Or Double instruction. The value in
the accumulator is output to V2010 and V2011 using the Out Double instruction.

DirectSOFT
X1 oo V2001 V2000
e vaooo
Load the value in V2000 and // \ \ // \ \
V2001 into accumulator P . DU S < S
31 30 29 28|27 26 25 24{23 22 21 20[19 18 17 16/[15 1413 12|11 10 9 8|7 6 5 4|3 2 1 0
ace.[ o 1Jo[ 1o Jolol o[+ [+ 1] 4] ] T o][o] o] 1Tol 1ol o]0l o] 1] ] 1] o] 1]0

ORD

K36476A38 Acc. 0101 010001111110 00101000011 11010
OR the value in the
accumulator with OR36476A38 0 0 1 1 0 1 10010001 11 01101010001 11000
the constant value
0476038 e DD ol Do oln [\ L [alfol e[ fo[ s o ol o[ s b [ [a o[ o]
ouTD \\ // \\ //
V2010
A
Copy the value inhe [ 1el71F] [TA[714]

accumulator to V2010 and V2011 V2010
V2011

Handheld Programmcr Kcystrokcs

] ; -

D .
[
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- Chapter 5: Standard RLL Instructions

DS5

Used

HPP

Used

Exclusive Or (XOR)

The Exclusive Or instruction is a 16 bit instruction that
performs an exclusive or of the value in the lower 16 bits of

the accumulator and a specified V-memory location (Aaaa).

The result resides in the in the accumulator. The discrete
status flag indicates if the result of the XOR is zero.

XOR

A aaa

Operand Data Type DLO5 Range
A aaa
V-memory \' See memory map
Pointer P See memory map
Discrete Bit Flags Description
SP63 On if the result in the accumulator is zero.
SP70 On anytime the value in the accumulator is negative.

‘E NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 will be loaded into the
accumulator using the Load instruction. The value in the accumulator is exclusive

OR'ed with V2006 using the Exclusive Or instruction. The value in the lower 16 bits
of the accumulator are output to V2010 using the Out instruction.

Direci

4{

tSOFT

X1
|

LD

Copy the lower 16 bits of the
accumulator to V2010

V2000

the value in V2006

ouT
V2010

Handheld Programmer Keystrokes

Load the value in V2000 into
the lower 16 bits of the
accumulator

XOR
V2006

XOR the value in the
accumulator with

V2000

The upper 16 bits of the accumulator // \\
will be set to 0 P S S S S
31 30 29 28(27 26 25 24|23 22 21 20|19 18 17 16{[15 14 13 12|11 10 9 8|7 6 5 4|3 2 1 0
Acc. 0]0]0]0 0]0]0]0 0]0]0]0 0]0]0]0 0]0]]]01]0]0]0 0]1]]]] 1]0]1]0
Acc. 0 0OOOOOOOOOOOOOOOOOTTO?TOOOOTTT 1T 1T 010
6A38
XOR(V2006) 0 0 0O OO OO OOOOOOOOOOT11 0101000111000

ace. (oL o[ o[ o[ o o[ o[ o o[ oT o[ o o[ o o[ o] e[+ [ o o[ o] o [ o o] 1T o] o[ [ o] 1] 0]
T~

V2010

$ S| X B "
P | 2> [l [P ) [ |
e |IL D . v c A A A -
A P P I N Y P O O P S
X Q v c A A G
A S N Y IS i S P O P G S
GX v c A B A
0 IS T Y G O A A
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Chapter 5: Standard RLL Instructions.

Exclusive Or Double (XORD)

D55 | Used The Exclusive OR Double is a 32 bit instruction that

pp | Used | PEfOrms an exclusive or of the value in the accumulator XORD

and the value (Aaaa), which is either two consecutive K aaa
V-memory locations or an 8 digit (max.) constant. The
result resides in the accumulator. Discrete status flags
indicate if the result of the Exclusive Or Double is zero or a
negative number (the most significant bit is on).

Operand Data Type DLO5 Range
A aaa
\V-memory Vv See memory map
Pointer P See memory map
Constant K O-FFFFFFFF
Discrete Bit Flags Description
SP63 On if the result in the accumulator is zero.
SP70 On anytime the value in the accumulator is negative.

‘E NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 and V2001 will be
loaded into the accumulator using the Load Double instruction. The value in the
accumulator is exclusively OR'ed with 36476A38 using the Exclusive Or Double
instruction. The value in the accumulator is output to V2010 and V2011 using the
Out Double instruction.

DirectSOFT
V2001 V2000

s GTeIT] BOEL
| N~ N~

Load the value in V2000 and
V2001 into the accumulator

3130 29 2827 26 25 24|23 22 21 2019 18 17 16{[15 14 13 12[11 10 9 8|7 6 5 4[3 2 1 0
XORD Acc. 0]1]0]10]1]0]0 OIIIIIIIIIIWIO 0]0]1]0\]0]0]0 OIIIWII (]0]1]0
K36476A38
XORD the value in the Ac. 01 010100011111 10 001010000711 11010
accumulator with
the constant value
36476A38 XORD36476A38 0 0 1 1 0 1 1 0 0 1 00 0 1 1 1 01 1 01010001 11000

E ace.L o] 1] To[ofo[1Tofoo[ 1]+ 1T o] o 1][o] o[ o] o o] 1T o o[ 1T o[ o o] 1] ]
Copythe value i the \ / ~N\

and V2011 [o]2]3]9]
Handheld Programmer Keystrokes vzon V2010
Lo | H o |
SHFT = ||€ ENT
ANDST 2
Q D K
‘QHFT H et H or || SHFT 5 — || sHFT MP
D G E H G A D l
[P P P P P P ) G P S
. D c A B A :
[0 N O 3 P O O N
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- Chapter 5: Standard RLL Instructions

Compare (CMP)

DS5

used | The compare instruction is a 16 bit instruction that compares the

HPP

used | Value in the lower 16 bits of the accumulator with the value in a

specified V-memory location (Aaaa). The corresponding status
flag will be turned on indicating the result of the comparison.

Operand Data Type DLO5 Range
A aaa

V-memory Vv See memory map
Pointer P See memory map

CMP
A aaa

Discrete Bit Flags Description

SP60 On when the value in the accumulator is less than the instruction value.

SP61 On when the value in the accumulator is equal to the instruction value.

SP62 On when the value in the accumulator is greater than the instruction value.

‘E NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example when X1 is on, the constant 4526 will be loaded into
the lower 16 bits of the accumulator using the Load instruction. The value in the
accumulator is compared with the value in V2000 using the Compare instruction.
The corresponding discrete status flag will be turned on indicating the result of the
comparison. In this example, if the value in the accumulator is less than the value
specified in the Compare instruction, SP60 will turn on energizing C30.

DirectSOFT
< LD CONSTANT
— | “]s[2]e]
Load the constant value The unused accumulator
4526 into the lower 16 bits of bits are set to zero
the accumulator —_—
nce.[0]0 o o][4 5 2]e]
Compared
with
CMP
= [e]o]]s]
Compare the value in the
accumulator with the value V2000
in V2000
SP60 C30
| | (o)

Handheld Programmer Keystrokes

$ B
s | > ]°

‘ENT‘

L D K E F C G
o [hvosr® [ > 1o [ 0 [ [°2 [0 [ o

$ SP G A
s || > o[ G %o [ o |

GX [} D A
il I 1 G O D 3

[} M P C A A A
[ € JJomr [esr|"eu || > ]I [ [0 2o JLo
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Chapter 5: Standard RLL Instructions.

Compare Double (CMPD)

The Compare Double instruction is a 32-bit instruction
DS5 | Used |that compares the value in the accumulator with the value CMPD

HPP | Used | (Aaaa), which is either two consecutive V-memory locations Aaaa

or an 8-digit (max.) constant. The corresponding status flag
will be turned on indicating the result of the comparison.

Operand Data Type DLO5 Range
A aaa

V-memory V' See memory map

Pointer P See memory map

Constant K O-FFFFFFFF

Discrete Bit Flags Description

SP60 On when the value in the accumulator is less than the instruction value.
SP61 On when the value in the accumulator is equal to the instruction value.
SP62 On when the value in the accumulator is greater than the instruction value.

‘E NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example when X1 is on, the value in V2000 and V2001 will be
loaded into the accumulator using the Load Double instruction. The value in the
accumulator is compared with the value in V2010 and V2011 using the CMPD
instruction. The corresponding discrete status flag will be turned on indicating the
result of the comparison. In this example, if the value in the accumulator is less than
the value specified in the Compare instruction, SP60 will turn on energizing C30.

DirectSOFT
X1 LOD V2001 V2000
V2000 n EH
Load the value in V2000 and l l
V2001 into the accumulator
Ace [7]2]e]]
Compared
CMPD with
V2010
Compare the value in the nu nn
accumulator with the value V2011 V2010
in V2010 and V2011
SP60 C30
| | (o)

Handheld Programmer Keystrokes
Pore ] > 1 |
‘S“FT“kNDST“Dz HDB H - ch HAO 0 H
[orer 1€ )0 oot ey 2 | = %% %
Core ]| = Jl o || ®6 %o |/ o |
|

GX [} D A
Bor | > o o2 JPa 7o Jlo ]

ENT ‘

%o |

A
0
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- Chapter 5: Standard RLL Instructions

Math Instructions

Add (ADD)
DS5 | Used |Add is a 16 bit instruction that adds a BCD value in the ADD
HPP | Used |accumulator with a BCD value in a V-memory location Aaaa
(Aaaa). The result resides in the accumulator.
Operand Data Type DLO05 Range
A aaa
V-memory V' See memory map
Pointer P See memory map
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP66 On when the 16 bit addition instruction results in a carry.
SP67 On when the 32 bit addition instruction resultsin a carry.
SP70 On anytime the value in the accumulator is negative.
SP75 On when a BCD instruction is executed and a NON-BCD number was encountered.

‘E NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 will be loaded into

the accumulator using the Load instruction. The value in the lower 16 bits of the
accumulator are added to the value in V2006 using the Add instruction. The value in
the accumulator is copied to V2010 using the Out instruction.

DirectSOFT
V2000
X, o [+]o]5]s]
[ V2000
Load the value in V2000 into
the lower 16 bits of the The unused accumulator
accumulator bits are set to zero —
0O 0 0 0 4 9 3 5 (Accumulator)
ADD V2006
— V2006 + 2 5 00 )
Add the value in the lower Ace.
16 bits of the accumulator
with the value in V2006 J
ouT
Copy the value in the lower V2010
16 bits of the accumulator to
V2010
Handheld Programmer Keystrokes
Porn || > [ |/ =]
C A A A
[ oer]® 0 [ > %2 [*0 %0 [*0 o]
D C A A G
e 2 [P0 JPa > 0 %0 * %6 [lo ]
G A B A
] o> o e 7 e 7 I o]
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Chapter 5: Standard RLL Instructions.

Add Double (ADDD)
bss | used |Add Double is a 32 bit instruction that adds the BCD value
wpp | Useq 11N the accumulator with a BCD value (Aaaa), which is either ADDD
two consecutive V-memory locations or an 8-digit (max.) Aaaa
BCD constant. The result resides in the accumulator.
Operand Data Type DLO05 Range
A aaa
V-memory V' See memory map
Pointer P See memory map
Constant K 0-99999999
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP66 On when the 16 bit addition instruction results in a carry.
SP67 On when the 32 bit addition instruction results in a carry.
SP70 On anytime the value in the accumulator is negative.
SP75 On when a BCD instruction is executed and a NON-BCD number was encountered.

‘E NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 and V2001 will be
loaded into the accumulator using the Load Double instruction. The value in the
accumulator is added with the value in V2006 and V2007 using the Add Double

instruction. The value in the accumulator is copied to V2010 and V2011 using the
Out Double instruction.

Direct SOFT

V2001 into the accumulator

El L [eJE 7]
X1 LDD 6|7 (3|95 [0 |2 |6
_{ } V2000

Load the value in V2000 and l l

ADDD

7 3 9 5 0 2 6 (Accumulator)

42 00 040 4 g (V2006andV2007)
V2006

Add the value in the

in V2006 and V2007

OuUTD

accumulator with the value J J

V2010 [8]7]s]o]fe Jo [7 ]2 ]

V2011

Copy the value in the V2011 V2010
accumulator to V2010 and

Handheld Programmer Keystrokes

Pora ]| > 2, [ o |

[ o] °s [°s [ > %2 %o [*o o o]
et P [P0 [P [ > 1% %o [ % Jlov ]
R M N e
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- Chapter 5: Standard RLL Instructions

Subtract (SUB)

DS5 | Used
HPP | Used

Operand Data Type

DLO5 Range

A

V-memory Vv

See memory map

Pointer P

See memory map

Subtract is a 16 bit instruction that subtracts the BCD value SUB
(Aaaa) in a V-memory location from the BCD value in the lower Aaaa
16 bits of the accumulator. The result resides in the accumulator.

Discrete Bit Flags

Description

SP63 On when the result of the instruction causes the value in the accumulator to be zero.

SP64

On when the 16 bit addition instruction results in a borrow

SP65

On when the 32 bit addition instruction results in a borrow

SP70

On anytime the value in the accumulator is negative.

SP75 On when a BCD instruction is executed and a NON-BCD number was encountered.

In the following example, when X1 is on, the value in V2000 will be loaded into the
accumulator using the Load instruction. The value in V2006 is subtracted from the
value in the accumulator using the Subtract instruction. The value in the accumulator is

copied to V2010 using the Out instruction.

DirectSOFT

X1

| LD
f V2000

Load the value in V2000 into
the lower 16 bits of the
accumulator

suB

V2006

Subtract the value in V2006
from the value in the lower
16 bits of the accumulator

V2000

[2]+]7]5]

The unused accumulator l
bits are set to zero

—_—

0 0 0 0 2 4 7 5 (Accumulator)

1 5 9 2 (V2006)

. [o]o o]

|

ouT [o]e]e]2]
V2010
- V2010

16 b1 of e sccumlator o

V2010
Handheld Programmer Keystrokes
I EI
[ s °s | > %2 %o [*o [[*o [ ]
e %Y ) U IS 00 S P S P G
%

B = o e o2 %o I

L=
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Chapter 5: Standard RLL Instructions.

Subtract Double (SUBD)
AR Subtract Double is a 32 bit instruction that subtracts the N SUBDA
p | ueeq | BCD value (Aaaa), which is either two consecutive V-memory aaa

locations or an 8-digit (max.) constant, from the BCD value in
the accumulator.

Operand Data Type DLO5 Range
A daaa
V-memory V See memory map
Pointer P See memory map
Constant K 0-99999999
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP64 On when the 16 bit addition instruction results in a borrow
SP65 On when the 32 bit addition instruction results in a borrow
SP70 On anytime the value in the accumulator is negative.
SP75 Onwhen a BCD instruction is executed and a NON-BCD number was encountered.

‘E NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 and V2001 will be
loaded into the accumulator using the Load Double instruction. The value in
V2006 and V2007 is subtracted from the value in the accumulator. The value in the
accumulator is copied to V2010 and V2011 using the Out Double instruction.

Direct SOFT V2001 V2000
01063 |2 |7 |4
o] [o[e )5 e ] ]
[ V2000 l l
Load the value in V2000 and
V2001 into the accumulator
0106 32 7 4 (Accumulator)
_ (V2006 and V2007)
SUBD 6 7 2 3 7 5
V2006 acc. [0Jo[s]o]fo[8 o [o ]
The in V2006 and V2007 is
subtracted from the value in
the accumulator
ouTD [oo]s]o]jo [s o ]o |
V201
010 V2011 V2010
Copy the value in the
accumulator to V2010 and
V2011
Handheld Programmer Keystrokes
$ B
I EINE2
L D D [} A A A
[ liosr ° 0 [0 [ > % % [0 [*o [lo ]
S U B D C A A G
L Casr o e [0 [P [ 2] %6 [*0 |56 o]
GX D (o} A B A
EP El BN N S O G D 2
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5: Standard RLL Instructions

Multiply (MUL)

DS5 | Used

HPP | Used

resides in the accumulator.

Multiply is a 16 bit instruction that multiplies the BCD value
(Aaaa), which is either a V-memory location or a 4—digit
(max.) constant, by the BCD value in the lower 16 bits

of the accumulator The result can be up to 8 digits and

MUL
Aaaa

Operand Data Type DLO5 Range
A aaa
\V-memory Vv See memory map
Pointer P See memory map
Constant K 0-9999
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.
SP75 On when a BCD instruction is executed and a NON-BCD number was encountered.

NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 will be loaded into
the accumulator using the Load instruction. The value in V2006 is multiplied by
the value in the accumulator. The value in the accumulator is copied to V2010 and

V2011 using the Out Double instruction.

DirectSOFT

X1

] v

Load the value in V2000 into
the lower 16 bits of the
accumulator

V2000

MUL
V2006

The value in V2006 is
multiplied by the value in the
accumulator

V2000

[1]o [ ofo]
The unused accumulator l
bits are set to zero P G
00 0 0 100 0 (Accumulator)
(V2006)

[ofeJof2]fs Jo o fo]

HEYE

’SHFT H/L\NDSTHDB H 4 ch HAU HAO HAO H il ‘
’SHFT H%RST HUISG H/kNDSTH 4 ch HAO HAO HGG H o ‘
EHE N EY N e
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Chapter 5: Standard RLL Instructions.

Multiply Double (MULD)

Multiply Double is a 32 bit instruction that multiplies

DS | Used Ithe 8-digit BCD value in the accumulator by the
HPP | Used |8-digit BCD value in the two consecutive V-memory MULD
locations specified in the instruction. The lower 8 Aaaa

digits of the results reside in the accumulator. Upper
digits of the result reside in the accumulator stack.

Operand Data Type DLO5 Range
A aaa
V-memory V' See memory map
Pointer P See memory map
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.
SP75 Onwhen a BCD instruction is executed and a NON-BCD number was encountered.

In the following example, when X1 is on, the constant Kbc614e hex will be loaded
into the accumulator. When converted to BCD the number is "12345678". That
number is stored in V1400 and V1401. After loading the constant K2 into the
accumulator, we multiply it times 12345678, which is 24691356.

DirectSOFT
1 2 3 4 5 6 7 8 (Accumulator)
x1 LDD Load the hex equivalent
— ) 0f 12345678 decimal into
Kbeb1de the accumulator.
U G S
5 V1401 V1400
BCD Convert the value to
BCD format. It will 23] s [s 7 8]
HEEEanan
(32 bits).
ouTD Output the number to X 2 (Accumulator)
V1400 and V1401 using
viaoo the QUTD mtructon. Ace (1]
LD Load the constant K2
into the accumulator.
K2
2|4 9 3
o Muliply the accumuator HEnDnaan
contents (2) by the ,
V1400 8-digit number in V1400 V1403 V1402
and V1401.
OuUTD Move the result in the
, accumulator to V1402
V1402 and V1403 using the
OUTD instruction.

A
B E
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- Chapter 5: Standard RLL Instructions

Divide (DIV)

Divide is a 16 bit instruction that divides the BCD value
in the accumulator by a BCD value (Aaaa), which is
either a V-memory location or a 4-digit (max.) constant. | DIV

The first part of the quotient resides in the accumulator Aaaa
and the remainder resides in the first stack location.

DS5 | Used
HPP | Used

Operand Data Type DLO5 Range
A aaa
V-memory Vv See memory map
Pointer P See memory map
Constant K 0-9999

Discrete Bit Flags Description
SP53 On when the value of the operand is larger than the accumulator can work with.
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.
SP75 Onwhen a BCD instruction is executed and a NON-BCD number was encountered.

‘E NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, the value in V2000 will be loaded into the
accumulator using the Load instruction. The value in the accumulator will be divided
by the value in V2006 using the Divide instruction. The value in the accumulator is
copied to V2010 using the Out instruction.

DirectSOFT V2000
4{ I V2000

Load the value in V2000 into
the lower 16 bits of the
accumulator

The unused accumulator ‘/
bits are set to zero —_—

00 005000 (Accumulater)
L |bv + 4 9 V2006
V2006
ace. [ [1]of2]  [ofoJoJo]o oo 2]

The value in the .
accumulator is divided by First stak location contains
the value in V2006 l the remainder

our [ [ ]o]2]

V2010 V2010

Copy the value in the lower
16 bits of the accumulator to
V2010

Handheld Programmer Keystrokes

Con [ > ] o |

A O O I A P P P S
2 G PO Y I P G S
I I A Y N P O P 2
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Chapter 5: Standard RLL Instructions.

Divide Double (DIVD)

bss | Usea | Divide Double is a 32 bit instruction that divides the BCD
value in the accumulator by a BCD value (Aaaa), which must

HPP | Used : : ;
*? 'be obtained from two consecutive V-memory locations. DIVD

(You cannot use a constant as the parameter in the box.) The Aaaa
first part of the quotient resides in the accumulator and the
remainder resides in the first stack location.

Operand Data Type DLO05 Range
A aaa
V-memory \ See memory map
Pointer P See memory map
Discrete Bit Flags Description
SP53 On when the value of the operand is larger than the accumulator can work with.
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.
AAAAAA SP75 Onwhen a BCD instruction is executed and a NON-BCD number was encountered.

‘E NOTE: Status flags are valid only until another instruction uses the same flag.

In the following example, when X1 is on, the value in V1400 and V1401 will be
loaded into the accumulator using the Load Double instruction. The value in

the accumulator is divided by the value in V1420 and V1421 using the Divide
Double instruction. The first part of the quotient resides in the accumulator an the
remainder resides in the first stack location. The value in the accumulator is copied
to V1500 and V1501 using the Out Double instruction.

DirectSOFT 5 V1401 V1400
1 LDD [o]r]s5]o][o]o]o]0]

|
_{ [ V1400

Load the value in V1400 and The unused accumulator l l
V1401 into the accumulator bitsaresettozero v ¥

01 50 00 0 0 [(Accumulator)

DIVD 0 0 0 0 0 0 5 0 (V1421andV1420)
V1420 Ace.[ooJo]3][oJoofo] [o]oJoJo]o]o]o]o]
,Tshde.lfé[gﬁ L’;'&Zﬁﬂ? iunlator Ftllzzl fé#f”[l%c;uon contains
V1420 and V1421 ‘ ‘

—OUTDWSOO [oo]o]3][0]o]o]0]

P [ 0 o [l Jspe[®s ][° [ = ]
KON P P[P S N O Y
I (S OV /G O N[
[l s 7o 1% o ]
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- Chapter 5: Standard RLL Instructions

Increment (INC)

Dss | used | The Increment instruction increments a BCD value INC A
HPP | used |iN a specified V-memory location by “1” each time aaa
instruction is executed.

Decrement (DEC)

pss | used | The Decrement instruction decrements a BCD value DEC
Hpp | used |@ specified V-memory location by “1” each time A aaa
instruction is executed.

Operand Data Type DLO5 Range
A aaa

\V-memory Vv See memory map
Pointer P See memory map

Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP75 On when a BCD instruction is executed and a NON-BCD number was encountered.

w

‘E NOTE: Status flags are valid only until another instruction uses the same flag.

In the following increment example, when C5 is on the value in V1400 increases by one.
DirectSOFT

V1400
I—{CB INC ﬂﬂ
— S—
V1400
Increment the value in l
V1400 by “17. V1400
Handheld Programmer Keystrokes nnn

$
‘ STR H =4 HNEXT

| N [¢] B E A A
‘SHFTH 8 HTMRH 2 H9H 1 H 4 H 0 H 0 HENT‘

‘NEXT H NEXT H NEXT H’: 5 H ENT

In the following decrement example, when C5 is on the value in V1400 is decreased by one.

DirectSOFT V1400
cs DEC [elo[=]5]
V1400 I
Decrement the value in l
V1400 by “1”.
V1400
[e]o5]4]

Handheld Programmer Keystrokes

Pom || > |[ver

o P JE e e I o % e Jo)

e e v 7, o]
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Chapter 5: Standard RLL Instructions.

Increment Binary (INCB)

Ds5 | Used | The Increment Binary instruction increments INCB
HPP | Used |binary value in a specified V-memory location by — A
. . . . aaa
each time the instruction is executed.
A aaa
V-memory \ See memory map
Pointer P See memory map
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
In the following example when C5 is on, the binary value in V2000 is increased by 1.
DirectSOFT V2000 Handheld Programmer Keystrokes
c -
T | EEE
[ 23 P Y G P Y o o e
in the accumulator by*1” V2000
[+]a>]To]
Decrement Binary (DECB)
. . . DECB
DS5 | Used |The Decrement Binary instruction decrements a —
HPP | Used | i H 3 : uqn A aaa
binary value in a specified V-memory location by "1

each time the instruction is executed.

A aaa
V-memory v See memory map
Pointer P See memory map

|SP63 On when the result of the instruction causes the value in the accumulator to be zero. |

. NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example when C5 is on, the value in V2000 is decreased by 1.

DirectSOFT V2000
Handheld
C5 4|A|3]|C s = "
DECB o
V2000 l
S D E c c A A A
in the accumulator by“1” V2000
[+alsTe]
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- Chapter 5: Standard RLL Instructions

Add Binary (ADDB)

bss | Useg |Add Binary is a 16 bit instruction that adds the binary
value in the lower 16 bits of the accumulator with ADDB

HPP | Used . . . .
a binary value (Aaaa), which is either a V-memory — Aaaa
location or a 16-bit constant. The result can be up to

32 bits and resides in the accumulator.

Operand Data Type DLO5 Range
A aaa
V-memory v See memory map
Pointer P See memory map
Constant K 0-FFFF
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP66 On when the 16 bit addition instruction resultsin a carry.
SP67 On when the 32 bit addition instruction results in a carry.
SP70 On anytime the value in the accumulator is negative.
SP73 On when a signed addition or subtraction results in a incorrect sign bit.

‘E NOTE: Status flags are valid only until another instruction uses the same flag.

In the following example, when X1 is on, the value in V1400 will be loaded into the
accumulator using the Load instruction. The binary value in the accumulator will be
added to the binary value in V1420 using the Add Binary instruction. The value in
the accumulator is copied to V1500 and V1501 using the Out Double instruction.

DirectSOFT Use either OR  Constant
V-memory
V1400
X D D [o]afo]s]
! V1400 K2565

Load the value in V1400

into the lower 16 bits of BIN The unused accumulator

the accumulator bits are set to zero —_——t—

___________ 0 0 0 0 0O A 0 5 (Accumulator)
ADDB + 1.2 C 4 (V1420)

V1420

poe. [1]efe o]

The binary value in the
accumulator is added to the
binary value in V1420
o HEEIE
V1500 V1500

Copy the value in the lower
16bits of the accumulator to
V1500 and V1501

Handheld Programmer Keystrokes

Lo [ =2 1[xaw ][ 1 J[enr ]

swer ] o T o JEV I+ J e Jo J[o J[en |

swer ] [ a [ o [ o [ e 21V 7 1 2 1[ 2z J[ o [ e~ |
Lovr J[swer ][ o J[ > I J[ 7 J[s J[L o J[ o J[enr]
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Chapter 5: Standard RLL Instructions.

Subtract Binary (SUBB)

Subtract Binary is a 16 bit instruction that subtracts the SUBB

Used

binary value (Aaaa), which is either a V-memory location Aaaa

Used

or a 4-digit (max.) binary constant, from the binary value in
the accumulator. The result resides in the accumulator.

Operand Data Type DLO5 Range
A aaa

V-memory v See memory map

Pointer P See memory map

Constant K 0-FFFF

Discrete Bit Flags Description

SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP64 On when the 16 bit addition instruction results in a borrow
SP65 On when the 32 bit addition instruction results in a borrow
SP70 On any time the value in the accumulator is negative.

‘E NOTE: Status flags are valid only until another instruction uses the same flag.

In the following example, when X1 is on, the value in V1400 will be loaded into the
accumulator using the Load instruction. The binary value in V1420 is subtracted
from the binary value in the accumulator using the Subtract Binary instruction. The
value in the accumulator is copied to V1500 using the Out instruction.

, N
Use either  OR  Constant

DirectSOFT
V-memory
i D D
_| I V1400 K1024
V1400
Load the value in V1400
into the lower 16 bits of BIN [1]o]2]4]
the accumulator
susB The unused accumulator ‘
V1420 bits are set to zero —_——~
0000 1 0 2 4 (Accumulator)
The binary value in V1420 is
subtracted from the value in - 0 A0 B (V1420
the accumulator nn.ﬂ
ouT
V1500 ‘

Copy the value in the lower 16

bits of the accumulator to V1500 nnn
V1500

Handheld Programmer Keystrokes
Lsr ][ 2 Jxam ][+ J[ evr |
Corr ]t JLo JEv I« T e JL o J[ o J[ e |
Corr] s s ][ ][ JCe 1 [=>]
Ly 0 JLe J0 2 JL o J[ e ]
[ovrJ[swer][ o J[ 2 JL v JL o Js J[ o J[ o J[&r]
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- Chapter 5: Standard RLL Instructions

DS5 | Used

HPP | Used

Multiply Binary (MULB)

Multiply Binary is a 16 bit instruction that multiplies the MULB
binary value (Aaaa), which is either a V-memory location Aaaa
or a 4-digit (max.) binary constant, by the binary value

in the accumulator. The result can be up to 32 bits and
resides in the accumulator.

Operand Data Type DLO5 Range
A aaa
\V-memory \ See memory map
Pointer P See memory map
Constant K 1-FFFF
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On any time the value in the accumulator is negative.

‘E NOTE: Status flags are valid only until another instruction uses the same flag.

In the following example, when X1 is on, the value in V1400 will be loaded into the
accumulator using the Load instruction. The binary value in V1420 is multiplied by

the binary value in the accumulator using the Multiply Binary instruction. The value
in the accumulator is copied to V1500 and V1501 using the Out Double instruction.

DirectSOFT

Use either OR  Constant

/ V-memory

—|

X1 D
V1400

Load the value in V1400
into the lower 16 bits of
the accumulator

MULB
V1420

The binary value in V1420 is
multiplied by the binary
value in the accumulator

V1400
coser [o[afo]1]
BIN
The unused accumulator ‘
bits are set to zero —_—
00 00 0 AO 1 (Accumulator)
X 0 0 2 E (V1420)

peo. [0]0fo]1]c]e]2]e]

|

ouTD
V1500 [ofofofr]cfe]2[¢]
Copy the value of the accumulator V501 V1500
0 V1500 and V1501
Handheld Programmer Keystrokes
[serI[ = x 11 |[ e ]
Cserr] [ v J o J[v J[« J[ ¢ J[ o J[ o J[ew]
L] v JL o JL e e JE 20 v I+ J 4« J[ 2 J[ o J[en ]
[oor [[swer|[ o [ 20 v J[ 1 ][ s J[ o J[ o J[ enr]
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Chapter 5: Standard RLL Instructions.

Divide Binary (DIVB)

Divide Binary is a 16 bit instruction that divides the binary

DS5 | Used R . R
value in the accumulator by a binary value (Aaaa), which is DIVB

Aaaa

HPP | Used . . . .

either a V-memory location or a 16-bit (max.) binary constant.
The first part of the quotient resides in the accumulator and
the remainder resides in the first stack location.

Operand Data Type DLO5 Range
A aaa

V-memory v See memory map

Pointer P See memory map

Constant K 0-FFFF

Discrete Bit Flags Description

SP53 On when the value of the operand is larger than the accumulator can work with.
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.

‘E NOTE: Status flags are valid only until another instruction uses the same flag.

In the following example, when X1 is on, the value in V1400 will be loaded into
the accumulator using the Load instruction. The binary value in the accumulator is
divided by the binary value in V1420 using the Divide Binary instruction. The value
in the accumulator is copied to V1500 using the Out instruction.

. Use either OR Constant
DirectSOFT V-memory

V1400

X1 o s
— | K64001 [FTATo] ]

l V1400

Load the value in V1400
into the lower 16 bits of BIN
the accumulator

The unused accumulator ‘
bits are set to zero —_—
0 0 00 F AO 1 (Accumulator)

DIVB
V1420 5 0 0 5 0 (V1420
we OD2[0]  [lelolelole[e]]

First stack location contains
the remainder

The binary value in th
accumulator is divided by
the binary value in V1420 1

ouT
V1500 nn

i o ateermudmor 1 V1500 V1500
Handheld Programmer Keystrokes
[sr ][ 2> x J[ 1+ J[ &t ]
[swer L I o I v I« J[ e J[ o J[ o J[en ]
[seer ][ o I v L v Il s 121V 7 0 « [ 2 [ o [ =]
[our [[swer ][ o J[ D[ v [« J[ s J[ o J[ o |[ e ]
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- Chapter 5: Standard RLL Instructions

Bit Operation Instructions
Sum (SUM)

The Sum instruction counts number of bits that

SUM

DS5 | Used
HPP | Used |are set to “1" in the accumulator. The HEX result
resides in the accumulator.
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.

In the following example, when X1 is on, the value formed by discrete locations
X10-X17 is loaded into the accumulator using the Load Formatted instruction. The
number of bits in the accumulator set to 1" is counted using the Sum instruction.
The value in the accumulator is copied to V1500 using the Out instruction.

[x17]xi6]x15] x1a]x13] x12[ x11]x10]
[ on] onJorr|oFr| onJore] on] on]

DirectSOFT
X LDF X10
! K The unused accumulator
bits are set to zero \
Load the value represented by
discrete locations X10-X17
into the accumulator 31 30 29 28|27 26 25 24|23 22 21 20{19 18 17 16{[15 14 13 12|11 10 9 8|7 6 5 4[3 2 1 0
Acc. OIOIOIO OIOIOIO OIOIOIO 0]0]0]0 0]0]0]0 OIOIOIO 1]1]0]0 1]0]1]1
ace.[0]o]o o]0 o]0 5]
SUM
Sum the number of bits in
the accumulator set to “1”
our
V1500 V1500
Copy the value in the lower
16 bits of the accumulator
to V1500
Handheld Programmer Keystrokes
$ B
P | > [°0 | o |
L D F B A |
[ Jhvosr|®s |7 > 2 %o | > Jlo]
S u M
N R e
GX B F A A
(r | > [ Lo [emev [, 75 %o [ [l ]
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Chapter 5: Standard RLL Instructions.

Shift Left (SHFL)

pss | used | Shift Left is a 32 bit instruction that shifts the bits in the SHFL

HPP | Used |@Ccumulator a specified number (Aaaa) of places to the Aaaa

left. The vacant positions are filled with zeros and the
bits shifted out of the accumulator are discarded.

Operand Data Type DLO5 Range
A aaa
V-memory v See memory map
Constant K 1-32
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.

In the following example, when X1 is on, the value in V2000 and V2001 will be
loaded into the accumulator using the Load Double instruction. The bit pattern in
the accumulator is shifted 2 bits to the left using the Shift Left instruction. The value
in the accumulator is copied to V2010 and V2011 using the Out Double instruction.

DirectSOFT me me
X oo
V2000
Load the value in V2000 and
V2001 into the accumulator — = < = =
3130 29 28(27 26 25 24|23 22 21 20|19 18 17 16|[15 1413 12[11 10 9 8|7 6 5 4[3 2 1 0
SHFL Acc. U‘l‘W‘OO‘1‘1‘ 0‘0‘0‘ 0‘1‘0‘ 0‘ H1UH ‘10‘0‘0‘00‘0‘0‘1
K2 —
The bit pattern in the l
accumulator is shifted 2 bit
positions to the left Shifted out of the o
accumulator
ouTD
V2010 3130 29 28 27 26 25 24 23 22 21201918 1716 15141312 11109 8 7 6 5 4 3 2 1 0
Copy the value in the Acc. 1‘0‘0‘1 w‘1 o‘u u‘o‘o‘ 1 o‘ 1‘0‘0 w‘1‘o‘u u‘ \‘o‘o o‘u‘u‘o 0‘1‘0‘0
accumulator to V2010 and
V2011
- e e e e e e e

V2011 V2010
Handheld ngmmmw Keysimkes

$
STR

SHFT
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- Chapter 5: Standard RLL Instructions

DS5

Used

HPP

Used

Shift Right (SHFR)

Shift Right is a 32 bit instruction that shifts the bits in the
accumulator a specified number (Aaaa) of places to the
right. The vacant positions are filled with zeros and the
bits shifted out of the accumulator are lost.

SHFR
Aaaa

Operand Data Type DLO5 Range
A aaa
V-memory V' See memory map
Constant K 1-32
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.

In the following example, when X1 is on, the value in V2000 and V2001 will be
loaded into the accumulator using the Load Double instruction. The bit pattern

in the accumulator is shifted 2 bits to the right using the Shift Right instruction.
The value in the accumulator is copied to V2010 and V2011 using the Out Double

instruction.
DirectSOFT
Direct SOFT32 V2001 V2000
—{ }7 V2000 //// \\
Load the value in V2000 and
V2001 into the accumulator —_—— ————— ———— —— ———
31 30 29 28|27 26 25 24|23 22 21 20[19 18 17 16|15 14 1312|1110 9 8|7 6 5 4|3 2 1 0
R ace[o[ 1]+ [l o[ 1 [] 1 [o] o[ o] o[ o] s [o[ ][] o[ 1]+ [ o] o[ ] s] o[ o[ o[ o] o o[ o[
K2 p—
The bit pattern in the L
accumulator is shifted 2 bit
positions to the right e Shifted out of the
accumulator
ouTD
V2010 3130292827 26252423222120191817 16 15141312 1110 9 8 7 6 5 4 3 2 1 0
Acc n‘n‘o‘] 1‘0‘0‘1 1‘1‘0‘0 n‘n‘o‘] 0‘1‘0‘0 w‘w‘n‘o 0‘1‘0‘0 o‘o‘o‘o

Copy the value in the
accumulator to V2010 and
V2011

Handheld Programmer Keystrokes

_— - - - - -

NV

V2011

N/

V2010
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Chapter 5: Standard RLL Instructions.

Encode (ENCO)

bss | Used | L€ Encode instruction encodes the bit position in

wpp | useg | the @ccumulator having a value of 1, and returns the ENCO

appropriate binary representation. If the most significant
bit is set to 1 (Bit 31), the Encode instruction would
place the value HEX 1F (decimal 31) in the accumulator.
If the value to be encoded is 0000 or 0001, the instruction will place a zero in the
accumulator. If the value to be encoded has more than one bit position set to a “1”,
the least significant "1” will be encoded and SP53 will be set on.

Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.

‘E NOTE: The status flags are only valid until another instruction that uses the same flags is executed.

In the following example, when X1 is on, The value in V2000 is loaded into

the accumulator using the Load instruction. The bit position set to a “1" in the
accumulator is encoded to the corresponding 5 bit binary value using the Encode
instruction. The value in the lower 16 bits of the accumulator is copied to V2010
using the Out instruction.

DirectSOFT V2000
. — [Tolo[0]
4{ }7 V2000 M \\
—_ - - =
Load the value in V2000 into
the lower 16 bits of the 31 30 29 28|27 26 25 24|23 22 21 20[19 18 17 16[[15 14 13 12{11 10 9 8|7 6 5 4|3 2 1 0
accumulator

Acc. U‘U‘O‘O O‘U‘O‘U O‘U‘O‘U U‘O‘O‘U U‘O‘U‘I O‘O‘U‘U O‘O‘U‘O 0‘0‘0‘0

Bit postion 12 is
converted

to binary \

31 30 29 2827 26 25 24|23 22 21 20[19 18 17 16|[15 14 13 12|11 10 9 8|7 6 5 4|3
Encode the bit position set
1

10 “1” in the accumulator to a Ac 0‘0‘0‘0 o‘n‘o‘n o‘o‘n‘n o‘o‘n‘n n‘o‘n‘o 0‘0‘0‘0 n‘o‘o‘
5 bit binary value

out /

V2010

Copy thevalue n e lower 16 bis

of the accumulator to V2010

V2010 Binary value
for 12.
Handheld Programmer Keystrokes

A A A
‘SHFT HANDST“ % H “ 0 H 0 ‘
XN el
[ I Y O O O A
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- Chapter 5: Standard RLL Instructions

Decode (DECO)

DS5

The Decode instruction decodes a 5 bit binary value
of 0-31 (0-1F HEX) in the accumulator by setting the DECO

Used

HPP

Used

appropriate bit position to a 1. If the accumulator —
contains the value F (HEX), bit 15 will be set in the
accumulator. If the value to be decoded is greater than
31, the number is divided by 32 until the value is less than
32 and then the value is decoded.

In the following example when X1 is on, the value formed by discrete locations X10-
X14 is loaded into the accumulator using the Load Formatted instruction. The five
bit binary pattern in the accumulator is decoded by setting the corresponding bit
position to a “1"” using the Decode instruction.

DirectSOFT
. [orelon orrlonfon
Load the value in \’
represented by discrete —
locations X10-X14 into the 31 30 29 28|27 26 25 24|23 22 21 20[19 18 17 16([15 14 13 12|11 10 9 8|7 6 5 4[3 2 1 0

accumulator

Acc. 0‘0‘0‘0 0‘0‘0‘0 0‘0‘0‘0 0‘0‘0‘0 0‘0‘0‘0 0‘0‘0‘0 0‘0‘0‘0 1‘0‘1‘1

_

The binary viaue
is converted to
bit position 11.

31 30 29 28|27 26 25 24|23 22 21 20|19 18 17 16{(15 14 1312|1110 9 8|7 6 5 4|3 2 1 0
Decode the five bit binary ace.| o] o[ o[ o] 0] o] o[ o[ 0] o] o] o[ o[ 0] 0] o|[ o] o] o] o[ 1] o[ 0] o[ o] 0] 0] 0] 0] 0] o] 0
pattern in the accumulator
and set the corresponding
bit position to a “1”

Handheld Programmer Keystrokes

$ B
STR

A F
II O G
D
Gl N

R | = |
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Chapter 5: Standard RLL Instructions.

Number Conversion Instructions (Accumulator)

Binary (BIN)
DS5 | Used | The Binary instruction converts a BCD value in the ___|BN
HPP | Used |accumulator to the equivalent binary value. The result
resides in the accumulator.
In the following example, when X1 is on, the value in
V2000 and V2001 is loaded into the accumulator using the Load Double instruction.
The BCD value in the accumulator is converted to the binary (HEX) equivalent using
the BIN instruction. The binary value in the accumulator is copied to V2010 and
V2011 using the Out Double instruction. (The handheld programmer will display the
binary value in V2010 and V2011 as a HEX value.)
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.
SP75 Onwhen a BCD instruction is executed and a NON-BCD number was encountered.
DirectSOFT V2001 V2000
_|x1, oo [o]oJof2]8]5]2]]
! V2000

Load the value in V2000 and
V2001 into the accumulator

BIN

Convert the BCD value in
the accumulator to the
binary equivalent value

OuTD
V2010

Copy the binary data in the
accumulator to V2010 and V2011

Handheld Programmer Keystrokes

NS

8 4 2 1|8 42 1|8 421|842 1|[842 1|8 42 1[8421]84 21
o[ oJ o o] o] o[ o] o o] o] o[ o o] o] 1] o|[ [0 ol ool Jo 1ol o] [0 1 o]0] 1

Acc.

3

BCD Value

28529 = 16384 + 8192 + 2048 + 1024 + 512+ 256 + 64 + 32+ 16+ 1

Binary Equivalent Value

31 30 29 28|27 26 25 2423 22 21 20|19 18 17 16[|15 14 13 12|11 10 9 8|7 6 5 4|3 2 1 0
Acc. [ o] ofo)o]o|o]oJofo]o]jofo]jojofo]offo] 1f1]of1]1]1]1[o]1]1]1]o]of0]1

211|5(2|1|6|3|1|8|4|2|1|5|2|1]| 6|3 1| 8] 4|2[1]|5|2| 1|6 3| 1| 8] 4| 2| 1

110(3|6|3|7|3|6|3|1]|0fl0f2]|6|3|5||2[6| 10]0fl0[1]|5]|24]|2|6

417)16|8|4|1|5|7|8|9|9|4]|4|2|1] 5|7 3|9 9]|4f2|2|6(8

7|3|8|4|2|0|5|7|8|4|7|8|2|1|0|3||6| 82 6|84

4(717|13|1|8(4]|7|6|3|1|5|8|4|7| 6|| 8|4

4(4|0|5|7|8[4]|2|0|0|5(7|8]|4|2

8|1)19|4|7|6|3|1|8|4|2]|6

3|8|1|5]|2|4]|2|6

6|2|2|6|8

414

8

:

The Bi HEX
nnnn n valie Icnoaprwit(:l to )

V201t V2010 V2010

$STR ->° 1 ENT

T | avostl " s s || 2 |C2 "AO ”AO "AU ” ENT |
SHFT 31 ! s NTMR ENT

Sur [3FT] %5 | 2 %, ‘AO ”51 ”AO ” ENT|
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Binary Coded Decimal (BCD)

DS5 | Used | The Binary Coded Decimal instruction converts a binary N
HPP | Used |value in the accumulator to the equivalent BCD value.
The result resides in the accumulator.

BCD

Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.

In the following example, when X1 is on, the binary (HEX) value in V2000 and

V2001 is loaded into the accumulator using the Load Double instruction. The binary
value in the accumulator is converted to the BCD equivalent value using the BCD
instruction. The BCD value in the accumulator is copied to V2010 and V2011 using
the Out Double instruction.

DirectSOFT V2001 vzooo

0 s DODDEEEL
_| I V2000 Binary Value

Load the value in V2000 and

V2001 into the accumulator
3130 29 28|27 26 25 24|23 22 21 20|19 18 17 16|[15 14 13 12 98765 4[a 210

Acc.[ 0] 0o ofofo]o]o]ofo]o]o]ofofo]o]lo|tf1[o]1]1]1][1[o]1]1[1]0]0]o]1
2|1 |s|2[1|6|a|1|8|4|2|1]|5|2|1]|6||3|1|8]4|2|1]s][2]1]6]3]|1]8|4 2 1
1lo|sfe|a|7|3|6[a|1]|o|of2|6]|3]|5||2[6|1|0]|ofof1]|5]|2]|4]2]s
4|7|6|8|4|1|5|7|8|o|9]|a]|4al2|1]5]||7|3]|e|9|4]|2]2]6]8
7|3 |e|4|2fo|s|7|8|4|7|8|2]1]0]|3]|6|8]2]|6]|8|4
4|7 |7|3|1(s|4|7|6|3|1]5|8|4]|7]6] 8|4
4|4alo|s|7|8|4]|2|0f0]|5|7|8|4|2
8|1]|o|4|7[6|3]|1|8|4]|2]6
ala|1]s|2|4]2]6
6|2|2|6|8
4|4
8
BCD

I 16384 + 8192 + 2048 + 1024 + 512+ 256 + 64+ 32+ 16+ 1 = 28529

Convert the binary value in BCD Equivalent Value

the accumulator to the BCD

equivalent value 8 42 1|8 4 2 1[8 4 2 1|8 4 2 1flg 42 1|8 42 1|8 42 18 4 2 1

ace.[ o] o] o] o[ o] o] o] o] o o o o] o[ o] 1] o[ 1] o] o] o] o] 1] 1 o] o] 1] o[ 1] o] o]
ouTD l
V2010
Copy the BCD value inthe 2 - The BCD value
[o[ofof2]e[s[2]o] Tremc

accumulator to V2010 and V2011
V2011 V2010 V2010 and V2011

Handheld Programmer Keystrokes

MR E

ST | anostl[®s 05 || 2 |c2 ”Ao "Ao ”AO ” ENT|
seT 1B |[C, [P g || EnT

Qur [ )1°s | 2 % |Ao ”B1 "Ao ” ENT|
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Invert (INV)

DS5

Used

The Invert instruction inverts or takes the one’s

HPP

Used

The result resides in the accumulator.

complement of the 32 bit value in the accumulator.

INV

In the following example, when X1 is on, the value in V2000 and V2001 will be
loaded into the accumulator using the Load Double instruction. The value in the
accumulator is inverted using the Invert instruction. The value in the accumulator is
copied to V2010 and V2011 using the Out Double instruction.

DirectSOFT

Copy the value in the
accumulator to V2010 and
V2011

Handheld Programmer Keystrokes

ME o

s Toos®s [P [ 1% 7o [t % or]
SHET '25 NTMR VND ENT

0 3 P P P PR PR

V2001 V2000
x [oT+Tols]o[2]5]c]
e % \\\\
Load the value in V2000 and
V2001 into the accumulator —_— —— ——
31 30 29 28|27 26 25 24|23 22 21 20|19 18 17 16|15 14 13 12{11 10 9 8|7 6 5 4|3 2 1 0
Acc. 0‘0‘0‘0 0‘1‘0‘0 0‘0‘0‘0 0‘1‘0‘1 n‘o‘o‘n 0‘0‘1‘0 0‘1‘0‘10‘0‘0‘0
INV 31 30 29 28|27 26 25 24|23 22 21 20|19 18 17 16|[15 14 13 12|11 10 9 8|7 6 5 4|3 2 1 0
ALC.]‘I‘I‘W]‘O‘I‘WW‘l‘I‘lW‘O‘I‘O 1‘1‘1‘1|‘1‘0‘|1‘0‘|‘01‘|‘1‘1
Invert the binary bit pattern
in the accumulator L
oum OGN NN
V2010 V2011 V2010
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ASCII to HEX (ATH)

DS5

Used

The ASCII TO HEX instruction converts a table of ASCII

HPP

Used

values to a specified table of HEX values. ASCII values

are two digits and their HEX equivalents are one digit. ATH

This means an ASCII table of four V-memory locations Vaaa
would only require two V-memory locations for the
equivalent HEX table. The function parameters are
loaded into the accumulator stack and the accumulator
by two additional instructions. Listed below are the steps necessary to program an
ASCII to HEX table function. The example on the following page shows a program
for the ASCII to HEX table function.

Step 1: — Load the number of V-memory locations for the ASCII table into the first
level of the accumulator stack.

Step 2: — Load the starting V-memory location for the ASCII table into the
accumulator. This parameter must be a HEX value.

Step 3: — Specify the starting V-memory location (Vaaa) for the HEX table in the
ATH instruction.

Helpful Hint: — For parameters that require HEX values when referencing memory
locations, the LDA instruction can be used to convert an octal address to the HEX
equivalent and load the value into the accumulator.

Operand Data Type DLO5 Range
A aaa
V-memory V See memory map
Discrete Bit Flags Description
SP53 On when the value of the operand is larger than the accumulator can work with.

In the example on the following page, when X1 is ON the constant (K4) is loaded
into the accumulator using the Load instruction and will be placed in the first level
of the accumulator stack when the next Load instruction is executed. The starting
location for the ASCII table (V1400) is loaded into the accumulator using the Load
Address instruction. The starting location for the HEX table (V1600) is specified

in the ASCII to HEX instruction. The table below lists valid ASCII values for ATH
conversion.

ASCII Values Valid for ATH Conversion
ASCII Value HEX Value ASCII Value HEX Value
30 0 38 8
31 1 39 9
32 2 41 A
33 3 42 B
34 4 43 c
35 5 44 D
36 6 45 E
37 7 46 F
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Chapter 5: Standard RLL Instructions.

DirectSOFT Hexadecimal
ASCII TABLE Equivalents
Load the constant value
into the lower 16 bits of the
accumulator. This value ‘
defines the number of V

memory location in the —m

AVS(”"’I“]" V1400 33 34
Ehgg o Tﬁf‘? heanlue into 1234 | visoo
V1401 3132
oot o he P e T
[
5678 V1601
il visos | 3536
ENT T;'\g
This means a HEX table of two V-memory locations
Used | would require four V-memory locations for the ___|HTA
Used |equivalent ASCII table. The function parameters are Vaaa

loaded into the accumulator stack and the accumulator

by two additional instructions. Listed below are the steps necessary to program a
HEX to ASCII table function. The example on the following page shows a program
for the HEX to ASCII table function.

Step 1: — Load the number of V-memory locations in the HEX table into the first
level of the accumulator stack.

Step 2: — Load the starting V-memory location for the HEX table into the
accumulator. This parameter must be a HEX value.

Step 3: — Specify the starting V-memory location (Vaaa) for the ASCII table in the
HTA instruction.

Helpful Hint: — For parameters that require HEX values when referencing memory
locations, the LDA instruction can be used to convert an octal address to the HEX
equivalent and load the value into the accumulator.
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Operand Data Type DLO5 Range
A aaa
V-memory \ See memory map
Discrete Bit Flags Description
SP53 On when the value of the operand is larger than the accumulator can work with.

In the following example, when X1 is ON the constant (K2) is loaded into the
accumulator using the Load instruction. The starting location for the HEX table
(V1500) is loaded into the accumulator using the Load Address instruction. The
starting location for the ASCII table (V1400) is specified in the HEX to ASCII

Instruction.
DirectSOFT
Hexadecimal
X1‘ LD Equivalents ASCII TABLE
I K2
Load the constant value into | ‘
the lower 16 bits of the —— ——
accumulator This value
defines the number of V 3334 V1400
locations in the HEX table.
V1500 1234
LDA
01500 3132 V1401
[e———
Convert octal 1500 to HEX J ‘
340 and load the value into
the accumulator
|
—
HTA 3738 | viaoz
V1400
V1501
V1400 is the starting 5678
location for the ASCII table.
The conversion is executed _
by this instruction. 3536 V1403
[e—r—
J
Handheld Programmer Keystrokes ‘
$ B
Cor ] > ° 1 ]l ]
L D K E
v G I 0 Y G 2

L D A B F A A
[ Jhvosr®s %o [ 20 |76 "0 [ [l ]

H T A B E A A
Gl WP P N I G G P P

The table below lists valid ASCII values for HTA conversion.

ASCII Values Valid for HTA Conversion
Hex Value ASCII Value Hex Value ASCII Value
0 30 8 38
1 31 9 39
2 32 A 41
3 33 B 42
4 34 c 43
5 35 D 44
6 36 E 45
7 37 F 46
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Gray Code (GRAY)

bss | Used | 1 D€ Gray code instruction converts a 16 bit gray code

value to a BCD value. The BCD conversion requires 10

HPP | Used

bits of the accumulator. The upper 22 bits are set to

"0". This instruction is designed for use with devices
(typically encoders) that use the grey code numbering —
scheme. The Gray Code instruction will directly convert a
gray code number to a BCD number for devices having

a resolution of 512 or 1024 counts per revolution. If a
device having a resolution of 360 counts per revolution is
to be used you must subtract a BCD value of 76 from the
converted value to obtain the proper result. For a device
having a resolution of 720 counts per revolution you must
subtract a BCD value of 152.

GRAY

Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.

In the following example, when X1 is ON the binary value represented by X10-X27
is loaded into the accumulator using the Load Formatted instruction. The gray code
value in the accumulator is converted to BCD using the Gray Code instruction. The
value in the lower 16 bits of the accumulator is copied to V2010.

DirectSOFT
coe Daz[xii[xio]
4(“‘ LDF K16 |oFr [oFF |oFF| [onJorr| o]
l X10 |
Load the value represented
by X10-X27 into the lower
16 bits of the accumulator 31 30 29 2827 26 25 24|23 22 21 20|19 18 17 16[15 14 13 12|11 10 9 8|7 6 5 4|3 2 1 0

Acc. 0]0]0]0 OIOIOIO OIO]O]O 0]0]0]0 0]0]0]0 0]0]0]0 OIO]OIO 0][]0]1

GRAY

Convert the 16 bit grey code
value in the accumulator to a

BCD value 31 30 29 28|27 26 25 24|23 22 21 20|19 18 17 16{|{15 14 13 12(11 10 9 8|7 6 5 4|3 2 1 0

Acc. UIU]UIU OIOIUIU UIOIOIU UIU]U]U UIUIOIO UIU]UIU 0]0]0]0 0111110

ouTt

V2010 l

Copy the value in the lower

16 bits of the accumulator to Gray Code BCD —

V2010
0000000000 0000 H
Handheld Programmer Keystrokes 0000000001 0001 V2010
s 5 0000000011 0002
‘ STR H 4 H 1 N ‘ 0000000010 0003
! L D F B A B G 0000000110 0004
0000000111 0005
G R A Y
‘SHFT H 6 H ORN H 0 H MLS H ENT ‘ 0000000101 0006
0000000100 0007
GX = || swer ||V ¢ A B A ENT
out AND 2 0 1 0
g °
° °
[ ]
1000000001 1022
1000000000 1023
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Shuffle Digits (SFLDGT)

DS5

usea | The Shuffle Digits instruction shuffles a maximum SFLDGT

HPP

usea | OF 8 digits rearranging them in a specified order. ]

This function requires parameters to be loaded

into the first level of the accumulator stack and the
accumulator with two additional instructions. Listed below are the steps necessary
to use the shuffle digit function. The example on the following page shows a
program for the Shuffle Digits function.

Step 1:— Load the value (digits) to be shuffled into the first level of the

accumulator stack.

Step 2:— Load the order that the digits will be shuffled to into the accumulator.

Step 3:— Insert the SFLDGT instruction.

‘E NOTE: If the number used to specify the order contains a 0 or 9-F, the corresponding position will be set to 0.

Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP70 On anytime the value in the accumulator is negative.

Shuffle Digits Block Diagram

There are a maximum of 8 digits that can be g o e e stack location)
shuffled. The bit positions in the first level of

the accumulator stack defines the digits to be Aap e
shuffled. They correspond to the bit positions LLLLLLLy
in the accumulator that define the order the

digits will be shuffled. The digits are shuffled 1287365 4

and the result resides in the accumulator.

Specified order (accumulator)

Bit Positions 8 7 6 5 4 3 2 1

B CE F ODA 9

Result (accumulator)
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In the following example when X1 is on, The value in the first level of the
accumulator stack will be reorganized in the order specified by the value in the
accumulator.

Example A shows how the shuffle digits works when 0 or 9 —F is not used when
specifying the order the digits are to be shuffled. Also, there are no duplicate
numbers in the specified order.

Example B shows how the shuffle digits works when a 0 or 9-F is used when
specifying the order the digits are to be shuffled. Notice when the Shuffle Digits
instruction is executed, the bit positions in the first stack location that had a
corresponding 0 or 9-F in the accumulator (order specified) are set to "0".
Example C shows how the shuffle digits works when duplicate numbers are used
specifying the order the digits are to be shuffled. Notice when the Shuffle Digits
instruction is executed, the most significant duplicate number in the order specified
is used in the result.

DirectSOFT
A B C
4{”‘ LDD V2001 V2000 V2001 V2000 V2001 V2000
! v2000 [oale e e]r o] [e[r]e[o][c]s ]a]o]  [e]als]c][o]e]r]o]
L L L | ! |

Load the value in V2000 and

—_— —_— —_—
V2001 into the accumulator

Original g 7

—_—
el 6 5 4 3 2 1 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1
posions [0 [A [0 [c][o e[ [o]uee  [ofrfefo][cToATo] pee. [o]ATec[o]e]F 0] acc.

o5 V2007 V2006 V2007 V2006 V2007 V2006
vaooe Cls P TeTs 1] felof¢fofol2[1]  [s]zl]f+[5]2]1]

Load the value in V2006 and L L L ! L !
: 2006 a PR S S RS S, —_—

V2007 into the accumulator 5p§cmed 8 7 6 5 43 2 1 s 7 6 5 4 3 21 S 7 6 5 4.3 2 1
[ I X 2| 3 3 N P 3 0 1 % [0 ) EN N P EX E X KN [ EN EN EX N S
5

SFLDGT g“thh“87654321 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1
S ' ositions
CEEEELE e ERLLERI e bLll)le]] w

Shuffle the digits in the first

level of the accumulator
stack based on the pattern
in the accumulator. The
result is in the accumulator . ‘ ‘ ‘ ‘ ‘ ‘
EIc[e [ [olA]7] CLL)EpRE]  [lolelo)E e ]d]
V2010 V2011 V2010 V2011 V2010 V2011 V2010

Copy the value in the
accumulator to V2010 and
V2011

Handheld Programmer Keystrokes

Y

Lo o[ [P [ 2 *o J*o J*0 o ]
Lo [ [P [ 2> 2 *o 7o 00 o ]
I P P O P P 2

I O I A P P 2
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Table Instructions

Move (MOV)

DS5

Used

The Move instruction moves the values from a

HPP

Used

V-memory table to another V-memory table the same Mov

length (a table is a consecutive group of V-memory V aaa
locations). The function parameters are loaded into
the first level of the accumulator stack and the accumulator by two additional
instructions. The MOV instruction can be used to write data to non-volatile
V-memory (see Appendix F). Listed below are the steps necessary to program the
MOV function.

Step 1:— Load the number of V-memory locations to be moved into the first
level of the accumulator stack. This parameter is a HEX value (K40 max, 100
octal).

Step 2:— Load the starting V-memory location for the locations to be moved
into the accumulator. This parameter is a HEX value.

Step 3:— Insert the MOVE instruction which specifies starting V-memory
location (Vaaa) for the destination table.

Helpful Hint: — For parameters that require HEX values when referencing memory
locations, the LDA instruction can be used to convert an octal address to the HEX
equivalent and load the value into the accumulator.

Operand Data Type DLO5 Range
A aaa
V-memory v See memory map
Pointer P See memory map
Discrete Bit Flags Description
SP53 On when the value of the operand is larger than the accumulator can work with.

In the following example, when X1 is on, the constant value (K6) is loaded into

the accumulator using the Load instruction. This value specifies the length of the
table and is placed in the first stack location after the Load Address instruction is
executed. The octal address 2000 (V2000), the starting location for the source table
is loaded into the accumulator. The destination table location (V2030) is specified in
the Move instruction.

DirectSOFT
X1 Load the constant value 6
(HEX) into the lower 16 bits . X [ X | x| x |v2026
of the accumulator
X[ X | X | X |[v2027
Convert octal 2000 to HEX ol 1213 NEEEE
400 and load the value into V2000 V2030
the accumulator 05|00 |v2000 — |0 |50 |0 |v2031
. - 9 9 _ 9 9
oV Copy the specified table 919199 |va002 91919 |9 |va032
locations to a table 31017 [4[V2003 ———— > |3 [0 |7 |4 |V2033
V2030 beginning at location V2030
819|8(9|v2004 ———>[8|9|8|9|v2034
- .
Handheld Programmer Keystrokes 10T |0 [v2005 T]OfT]0[v2035
X | X [ x| X |v2006 X [ X | X | x |v2036
$ B
‘STR‘9H1 ENT‘ X [X | x| X [v2007 X | X[ X | X [v2037
L D K G . . °
Lo Jisos|® s [ [l [t [ [ o ]
. L D A c A A A
Lo Pisos|®s M0 [ % 20 J* 0 [l ]
M o \% c A D A
A S O Y I P G P
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DS5

Used

HPP

Used

Move Memory Cartridge (MOVMC) and

Load Label (LDLBL)

The Move Memory Cartridge and the Load Label

instructions are used to copy data from program ladder MOVMGC
memory to V-memory. The Load Label instruction is used —— V aaa
with the MOVMC instruction when copying data from
program ladder memory to V-memory.

To copy data from the program ladder memory to V-memory,

the function parameters are loaded into the first two levels of DLBL
the accumulator stack and the accumulator by two additional ”
instructions. Listed below are the steps necessary to program aaa

the Move Memory Cartridge and Load Label functions.

Step 1:— Load the number of words to be copied into

the second level of the accumulator stack.

Step 2:— Load the offset for the data label area in ladder memory and the
beginning of the

V-memory block into the first level of the stack.

Step 3:— Load the source data label (LDLBL Kaaa) into the accumulator when
copying data from ladder memory to V-memory. This is the source location of
the value.

Step 4:— Insert the MOVMC instruction which specifies destination in
V-memory (Vaaa). This is the copy destination.

Operand Data Type DLO5 Range
A aaa
V-memory \ See memory map
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Copy Data From a Data Label Area to V-memory

In the example to the right, data is copied from a Data Label Area to V-memory.
When X1 is on, the constant value (K4) is loaded into the accumulator using the
Load instruction. This value specifies the length of the table and is placed in the
second stack location after the next Load and Load Label (LDLBL) instructions are
executed. The constant value (KO0) is loaded into the accumulator, specifying the

offset for the source and destination data. It is placed in the first stack location after

the LDLBL instruction is executed. The source address where data is being copied
from is loaded into the accumulator using the LDLBL instruction. The MOVMC

instruction specifies the destination starting location and executes the copying of
data from the Data Label Area to V-memory.

Data label area
programmed after
the END instruction

DirectSOFT

Direct SOFT32

X1

_|

LD

K4

DLBL K1 Load the value 4 into the
accumulator specifying the
N C O N — |1 V2000 number of locations to be
K 1 2 3 4 copied.
N C O N — |4 V2001 LD
K 4 5 3 2 KO
N C O N 6 V2002 Load the value 0 into the
K 6 1 5 1 accumulator specifying the
offset for source and
N C O N — |8 V2003 destination locations
K 8 8 4 5
LDLBL
X V2004 K1
Load the value 1 into the
accumulator specifying the
Data Label Area K1 as the
starting address of the data
to be copied.
Handheld Programmer Keystrokes
p B MOVMC
N EI e
L D K E i inati
SHFT || || || || SHFT || || || ENT | V2000 is the destination
‘ ANDST 3 % IMP 4 starting address for the data
to be copied.
L D K A
K O O I T Y O
L D L B L B
1 o Jssost|® 1 Lot > [0 | o ]
M O \% M C C A A A
KL e 7 G G O O O 2
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CPU Control Instructions
No Operation (NOP)

DS5 | Used
HPP | N/A
DS5 | Used
HPP | N/A
DS5 | Used
HPP | N/A

The No Operation is an empty (not programmed) memory —( NOP )
location.
DirectSOFT Handheld Programmer Keystrokes
N 0 P
| ‘SHFT H TMR H INST#|| cv H ENT ‘

End (END)

(NOP)

The End instruction marks the termination point of the normal _( END )
program scan. An End instruction is required at the end of

the main program body. If the End instruction is omitted an

error will occur and the CPU will not enter the Run Mode. Data

labels, subroutines and interrupt routines are placed after the End instruction. The
End instruction is not conditional; therefore, no input contact is allowed.

DirectSOFT Handheld Programmer Keystrokes
E N D
| ( e ) Eal S EY BN
‘ \
Stop (STOP)
The Stop instruction changes the operational mode of the
CPU from Run to Program (Stop) mode. This instruction is _<STOP>

typically used to stop PLC operation in an error condition.

In the following example, when CO turns on, the CPU will
stop operation and switch to the program mode.

DirectSOFT Handheld Programmer Keystrokes
$ o] A
ISR = S C1 % O 5
STOP
s T o} P
T \ il =3 EL3 Y =1 e
Discrete Bit Flags Description
SP16 On when the DLO5 goes into the TERM_PRG mode.
SP53 On when the DLO5 goes into the PRG mode.
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Reset Watch Dog Timer (RSTWT)

bss | usea | 1N€ Reset Watch Dog Timer instruction resets the

wrp | wa | CPU scan timer. The default setting for the watch

dog timer is 200ms. Scan times very seldom exceed —<RSTWT>
200ms, but it is possible. For/next loops, subroutines,

interrupt routines, and table instructions can be

programmed such that the scan becomes longer

than 200ms. When instructions are used in a manner

that could exceed the watch dog timer setting, this

instruction can be used to reset the timer.

A software timeout error (E003) will occur and the CPU will enter the program mode
if the scan time exceeds the watch dog timer setting. Placement of the RSTWT
instruction in the program is very important. The instruction has to be executed
before the scan time exceeds the watch dog timer’s setting.

If the scan time is consistently longer than the watch dog timer’s setting, the
timeout value may be permanently increased from the default value of 200ms by
AUX 55 on the HPP or the appropriate auxiliary function in your programming
package. This eliminates the need for the RSTWT instruction.

In the following example the CPU scan timer will be reset to 0 when the RSTWT
instruction is executed. See the For/Next instruction for a detailed example.

DirectSOFT Handheld Programmer Keystrokes

w HT

-
MLR H ANDN|| MLR H ENT ‘

R S
| / o .
‘ \ RSTWT )
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Program Control Instructions

DS5

Used

HPP

Used

For / Next (FOR) (NEXT)

The For and Next instructions are used to execute

a section of ladder logic between the For and Next

instruction a specified numbers of times. When the For Aaaa
instruction is enabled, the program will loop the specified _< FOR
number of times. If the For instruction is not energized

the section of ladder logic between the For and Next

instructions is not executed.

For / Next instructions cannot be nested. The normal

I/0O update and CPU housekeeping is suspended while
executing the For / Next loop. The program scan can
increase significantly, depending on the amount of times —( NEXT )
the logic between the For and Next instruction is executed.
With the exception of immediate 1/O instructions, /O will
not be updated until the program execution is completed
for that scan. Depending on the length of time required to
complete the program execution, it may be necessary to
reset the watch dog timer inside of the For / Next loop using
the RSTWT instruction.

Operand Data Type DLO5 Range
A aaa
V-memory v See memory map
Constant K 1-9999
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- Chapter 5: Standard RLL Instructions

In the following example, when X1 is on, the application program inside the For

/ Next loop will be executed three times. If X1 is off the program inside the loop
will not be executed. The immediate instructions may or may not be necessary
depending on your application. Also, The RSTWT instruction is not necessary if the

For / Next loop does not extend the scan time larger the Watch Dog Timer setting.
For more information on the Watch Dog Timer, refer to the RSTWT instruction.

DirectSOFT

X1 K3 1 2 3
N ( ror )
< RSTWT >
X20 Y5
{I} < out >
( nexr ) —
Handheld Programmer Keystrokes
P | 2> ] J o |
Sl P N N
SHFT HRORN HSRST HTMLR H\//AVNDNHTMLR H ENT ‘

Dur H - HF 5 H o ‘

SHFT

|
|
; | O I G P
|

[N O e Y D
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Chapter 5: Standard RLL Instructions.

Goto Subroutine (GTS) (SBR)

bss | usea | The Goto Subroutine instruction allows a section of

upp | usea |l@dder logic to be placed outside the main body of _( GTs )

the program execute only when needed. There can

be a maximum of 64 GTS instructions and 64 SBR
instructions used in a program. The GTS instructions can
be nested up to 8 levels. An error E412 will occur if the
maximum limits are exceeded.

Typically this will be used in an application where a SBR K aaa
block of program logic may be slow to execute and is
not required to execute every scan. The subroutine label
and all associated logic is placed after the End statement
in the program. When the subroutine is called from

the main program, the CPU will execute the subroutine
(SBR) with the same constant number (K) as the GTS instruction which called the
subroutine.

By placing code in a subroutine it is only scanned and executed when needed since
it resides after the End instruction. Code which is not scanned does not impact the
overall scan time of the program.

Operand Data Type DLO5 Range
A aaa
Constant K 1-FFFF

Subroutine Return (RT)

pss | used |When a Subroutine Return is executed in the subroutine

HPp | Used |the CPU will return to the point in the main body of
the program from which it was called. The Subroutine _< RT >
Return is used as termination of the subroutine which

must be the last instruction in the subroutine and is a

stand alone instruction (no input contact on the rung).

Subroutine Return Conditional (RTC)

ps5 | used | The Subroutine Return Conditional instruction is a

HPP | Used |Optional instruction used with a input contact to _< RTC )

implement a conditional return from the subroutine. The
Subroutine Return (RT) is still required for termination of
the Subroutine.
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In the following example, when X1 is on, Subroutine K3 will be called. The CPU

will jump to the Subroutine Label K3 and the ladder logic in the subroutine will

be executed. If X35 is on the CPU will return to the main program at the RTC
instruction. If X35 is not on YO-Y17 will be reset to off and then the CPU will return
to the main body of the program.

irectSO
DirectSOFT 4{ }_( GTS )
—

X20 Y5
T o)
X21 Y10

T X35 YO Y17

Handheld Programmer Keystrokes
$ B
Por ] > |° 4 o |

G T S D
il P PP O Y G

| e |

C
ad o i

Ea NN ED

el P £ S P BN EN 2
o Loy | 1% o 0]
[Bor om0 | > |7 o ]

N E1 O S B G
ACE N e
T I N P 3

|

N T I N P Y
Cesr o] o | > %o [ 20 |0 o]
EaMPAED
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Chapter 5: Standard RLL Instructions.

In the following example, when X1 is on, Subroutine K3 will be called. The CPU
will jump to the Subroutine Label K3 and the ladder logic in the subroutine will
be executed. The CPU will return to the main body of the program after the RT
instruction is executed.

DirectSOFT
X1 K3
—— || (o5 ) ---
|
| (&)
|
‘ SBR K3
/L €«--- -
‘ X20 Y5
\ T o)
‘ x21 Y10
| 1] (o)
‘— e SR

Handheld Programmer Keystrokes
$ B
’ STR - 1

!SHFT [ s Jun [esr [ > [P JLow ]

ENT ‘

!SHFTH ENENE

[ [ner [ [ o [ > [P [ ]
Y EL N Y G S
S EY

e [ |0 | > 5, T o]
Y N
EiEa
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Master Line Set (MLS)

bss | Used | 1€ Master Line Set instruction allows the program to

1pp | Used control sections of ladder logic by forming a new power K aaa
rail controlled by the main left power rail. The main left _( MLS )
rail is always master line 0. When a MLS K1 instruction

is used, a new power rail is created at level 1. Master Line
Sets and Master Line Resets can be used to nest power
rails up to seven levels deep.

Operand Data Type DLO5 Range
A aaa
Constant K 1-7

Master Line Reset (MLR)

Dss | Used | The Master Line Reset instruction marks the end of K aaa
e | used |CcONtrol for the corresponding MLS instruction. The MLR —( MLR )
reference is one less than the corresponding MLS.

Operand Data Type DLO5 Range

A aaa
Constant K 0-7

Understanding Master Control Relays
The Master Line Set (MLS) and Master Line Reset (MLR) instructions allow you to
quickly enable (or disable) sections of the RLL program. This provides program
control flexibility. The following example shows how the MLS and MLR instructions
operate by creating a sub power rail for control logic.
DirectSOFT
X0

K1
| ey When contact X0 is ON, logic under the first MLS
{ Q”LS) will be executed.

X1 Y7

| D

K2
| KMLS When contact X0 and X2 are ON, logic under the
[ N\ second MLS will be executed.

X2

X3 /Y10
|
{ (ou7)

K1

fML@
o
The MLR instructions note the end of the Master

KO Control area.
(u)
\MLR
X10 Y11
H | (o)
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Chapter 5: Standard RLL Instructions.

MLS/MLR Example
In the following MLS/MLR example logic between the first MLS K1 (A) and MLR KO
(B) will function only if input X0 is on. The logic between the MLS K2 (C) and MLR
K1 (D) will function only if input X10 and X0 is on. The last rung is not controlled by
either of the MLS coils.

DirectSOFT
Handheld Programmer Keystrokes

o S

L | | \ MLS |
o o Twsl 2P E~T|
|| (o) Fanlo P o]
] [ our |°UT | > s )oe [*o Jlov ]
| \ Fom o 5 o]
X3
y <;::> B o o, s o]
X10 Ko | ” - ” ” ENT |
| (e ) [l s o]
5 /Y‘ B
| (o) Fusl > s o]
X4
" N Y £
[ \
" B o ]
(e )° Fom ] o e o]
— ¢ (Bl ]
| (%) [ua]o o o]
y ( oy PO o]
. \ MBI
(o) Faml > e o]
Cr w Bl P o]
| . (o) [l = %o o]
Pom | > " o)
%o | > JEe I o]
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Interrupt Instructions

Interrupt (INT)

DS5

used | The Interrupt instruction allows a section of

HPP

used |ladder logic to be placed below the main body

of the program and executed only when needed.

High-Speed 1/0 Modes 10, 20, and 40 can
generate an interrupt. With Mode 40, you may
select an external interrupt (input X0), or a time-
based interrupt (5-999 ms).

INT O aaa

INT 1

Typically, interrupts are used in an application when a fast response to an input is
needed or a program section must execute faster than the normal CPU scan. The
interrupt label and all associated logic must be placed after the End statement in the
program. When an interrupt occurs, the CPU will complete execution of the current
instruction it is processing in ladder logic, then execute the interrupt routine. After
interrupt routine execution, the ladder program resumes from the point at which it

was interrupted.

See Chapter 3, the section on Mode 40 (Interrupt) Operation for more details on
interrupt configuration. In the DLO5, only one hardware interrupt is available.

Operand Data Type DLO5 Range
Constant 0 0,1

Interrupt Return (IRT)

An Interrupt Return is normally executed as the last

DS5

Used

instruction in the interrupt routine. It returns the CPU to

HPP

Used

DS5

Used

HPP

Used

the point in the main program from which it was called.
The Interrupt Return is a stand-alone instruction (no
input contact on the rung).

Interrupt Return Conditional (IRTC)

The Interrupt Return Conditional instruction is a optional
instruction used with an input contact to implement
a conditional return from the interrupt routine. The

Interrupt Return is required to terminate the interrupt
routine.

Enable Interrupts (ENI)

DS5

Used

The Enable Interrupt instruction is placed in the main

HPP

Used

ladder program (before the End instruction), enabling

the interrupt. The interrupt remains enabled until the
program executes a Disable Interrupt instruction.
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Chapter 5: Standard RLL Instructions.

Disable Interrupts (DISI)

bss | Useg |A Disable Interrupt instruction in the main body of the

wpp | useg | @PPlication program (before the End instruction) will _< DISI )

disable the interrupt (either external or timed). The
interrupt remains disabled until the program executes an
Enable Interrupt instruction.

External Interrupt Program Example
In the following example, we do some initialization on the first scan, using the first-
scan contact SPO. The interrupt feature is the HSIO Mode 40. Then we configure X0
as the external interrupt by writing to its configuration register, V7634. See Chapter
3, Mode 40 Operation for more details.
During program execution, when X2 is on the interrupt is enabled. When X2 is off
the interrupt will be disabled. When an interrupt signal (X0) occurs the CPU will
jump to the interrupt label INT O 0. The application ladder logic in the interrupt
routine will be performed. The CPU will return to the main body of the program
after the IRT instruction is executed.

DirectSOFT

Handheld Programmer Keystrokes

SPO

Load the constant

— ERiE e [ [ o[ * o [[ov ]
S e e CP 3 ) G W
SO o g |2 %0 7 [P0 o]
ol E T I 1 O B
- 1 ol A A DN DN N £
v Pom | > [° o]
v T””H =
J/X 2/( ( os ) st | 2 ENT
!SHFTH [Co [ ' Tow]
S mmE
) ) ™ 108 ES DN Ea
7| (s ) ] Y
© KON N Y Y
o Poer [oer ' o || > ", o |
") MR
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Timed Interrupt Program Example
In the following example, we do some initialization on the first scan, using the first-
scan contact SPO. The interrupt feature is the HSIO Mode 40. Then we configure the
HSIO timer as a 10 ms interrupt by writing K104 to the configuration register for X0
(V7634). See Chapter 3, Mode 40 Operation for more details.

When X4 turns on, the interrupt will be enabled. When X4 turns off, the interrupt
will be disabled. Every 10 ms the CPU will jump to the interrupt label INT O 0. The
application ladder Io?ic in the interrupt routine will be performed. If X3 is not on YO-

Y7 will be reset to off

and then the CPU will return to the main body of the program.

DirectSOFT
Handheld Programmer Keystrokes
SPO L dh
D oad t nstar n
— | (K40) in h fower 16 bits ‘o || = ENT
k40 of the accumulat
A
E HWH NE | O P
out Copy the v. |
— 16 bits nh m\t x OUT = || st AND ENT
V7633 V7633
P G HW E H H Lo ]
D Lo d(h rsant alue G D
(K10) i hl 16bt = || she AND 6 3 ENT
K104 of the accumulat
$
PEINES
out Copy the v | ‘SHFT H HN H‘ H ENT ‘
— 16 bis of the TMR 8
V7634 V7634
E
BN H = H 2
X4
SHET ! s ! ENT
4{ }—< ENI ) 8 RST 8
X4
4/‘/;/—< DISI )
N D
; G Y G
N N T
( ol P Y P S A
END) ‘ TMR || MLR
1 c
o o ] o]
INT 00
X 1 F
Par Jlom [0 > 7 Jlow |
P 1 D
. (o [l [y > 0 Lo ]
SETI ) I A .
S P o [ [ [ [ s o]
R T -
o I E N PN P S
()
—( IRT )

Independent Timed Interrupt
Interrupt O1 is also available as an interrupt. This interrupt is independent of the
HSIO features. Interrupt O1 uses an internal timer that is configured in V-memory
location V7647. The interrupt period can be adjusted from 5 to 9999 ms. Once the
interrupt period is set and the interrupt is enabled in the program, the CPU will continuously
call the interrupt routine based on the time setting in VV/7647.

Input | Configuration Register

Function

Hex Code Required

- V7647

High-Speed Timed Interrupt

Xxxx (ookx = timer setting) 5-9999 ms (BCD)

5_ 1 1 0 I DLO5 Micro PLC User Manual, 6th Edition, Rev. G




Chapter 5: Standard RLL Instructions.

Message Instructions

Fault (FAULT)
pss | Used | 1 € Fault instruction is used to display a message on the FAULT
ipp | usea | N@ndheld programmer or in the DirectSOFT status bar. The ——
se . . A aaa
message has a maximum of 23 characters and can be either

V-memory data, numerical constant data or ASCII text.

To display the value in a V-memory location, specify the V-memory location in
the instruction. To display the data in ACON (ASCII constant) or NCON (Numerical
constant) instructions, specify the constant (K) value for the corresponding data

label area.
Operand Data Type DLO5 Range
A aaa
V-memory V' See memory map
Constant K 1-FFFF
Discrete Bit Flags Description
SP50 On when the FAULT instruction is executed

Fault Example

pss | used |IN the following example when X1 is on, the message SW _

wep | used | 146 will display on the handheld programmer. The NCONs
use the HEX ASCII equivalent of the text to be displayed.

(The HEX ASCII for a blank is 20, a 1is 31,4 is 34 ..)

[=1=1=1=]

DirectSOFT

Handheld Programmer Keystrokes

X FAULT $ > | ENT

K1 STR 1
. F A U L T B
‘SHFT H 5 H 0 H ISG HANDSTH MLR H 2 H 1 H T ‘
E N D

o H 4 H TMR H 3 H o ‘
< D L B L B
T H 3 HANDSTH 1 HANDSTH 4 H 1 H N ‘

8 N C o N C A D B
7 M [0 o [ [ > [0 70 [P0 [P0 o ]

N C [©) N D E D G
Sl P G O O R G G 2

. A [¢ o N S w
‘SHFT H 0 H 2 H INST# H TMR H 4 H RST HANDNH ENT ‘
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DS5

Used

HPP

Used

DS5

Used

HPP

Used

Data Label (DLBL)

The Data Label instruction marks the beginning
of an ASCll/numeric data area. DLBLs are
programmed after the End statement. A
maximum of 64 DLBL instructions can be used
in a program. Multiple NCONs and ACONs can
be used in a DLBL area.

Operand Data Type DLO5 Range
A aaa
Constant K 1-FFFF
ASCII Constant (ACON)

The ASCII Constant instruction is used with the
DLBL instruction to store ASCII text for use with
other instructions. Two ASCII characters can

be stored in an ACON instruction. If only one
character is stored in an ACON a leading space
will be inserted.

Operand Data Type DLO5 Range
aaa
Constant A 0-9,A-F

Numerical Constant (NCON)

DS5

Used

The Numerical Constant instruction is used with

HPP

Used

the DLBL instruction to store the HEX ASCII
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equivalent of numerical data for use with other
instructions. Two digits can be stored in an
NCON instruction.

Operand Data Type DLO5 Range
A aaa
Constant K 0-FFFF

DLBL K aaa

ACON
A aaa

NCON
K aaa




Chapter 5: Standard RLL Instructions.

Data Label Example
In the following example, an ACON and two NCON instructions are used within a

DLBL instruction to build a text message. See the FAULT instruction for information
on displaying messages. The DV-1000 Manual also has information on displaying

messages.

DirectSOFT

/N

END )

DLBL

ACON
ASW

NCON
K 2031

NCON
K 3436

Handheld Programmer Keystrokes

E N D
sl 9 B G 53
D L B L B
all G P G PP S G 1

A C (6] N S w
|SHFT ” 0 ” 2 ” INST#” ™R ” - ” RST ” ANDN ” ENT |

N C (o] N C A D B
SHFT ” ™R ” 2 ” INST#” ™R ” - ” 2 ” 0 ” 3 ” 1 ” ENT‘

N [¢] (6] N D E D G
SHFT ” MR ” 2 ” INST#” ™R ” —~ ” 3 ” 4 ” 3 ” 6 ” ENT‘

T
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Print Message (PRINT)

pss | Used | 1he€ Print Message instruction prints the PRINT
wep | wa embedded text or text/data variable message to  —
the specified, configured, communications port

A aaa

“Hello, this is a PLC message”

(Port 2 on the DLO5 CPU).

Operand Data Type DLO5 Range
A aaa
Constant K 2

You may recall from the CPU specifications in Chapter 4 that the DLO5's ports are
capable of several protocols. Port 1 cannot be configured for the non-sequence
protocol. To configure port 2 using the Handheld Programmer, use AUX 56 and
follow the prompts, making the same choices as indicated below on this page. To
configure a port in DirectSOFT, choose the PLC > Setup > Setup Secondary Comm
Port.

« Port: From the port number list box at the top, choose “Port 2".

« Protocol: Click the check box to the left of “Non-sequence”,
and then you'll see the dialog box shown below.

+ Baud Rate: Choose the baud

rate that matches your printer.

Part; |Part 2 -~ Close
+ Stop Bits, Parity: Choose Poocst | SeeTmecdt g | G
number of stop bits and parity ol = — et
setting to match your printer. I MODBUS 500 ms
¥ Mon-Sequence 3 Characters [3.44 ms]
+ Memory Address: Please
Choose a memory address Time-out: | Base Timeout + 0 ms -
with 64 words of contiguous RTS on delay time: [ s S| [ GaiE
(I o comtral
free mem ory for use by the ATS of deey lmefoms =] {ATS flow controf
Non-Sequence Protocol. Daabisd =]
Eaudrale.’m
‘E NOTE: See Cthapter4 for a detail of the non- B e
sequence setup. e
Then click the button indicated Memory Addiess /2000 :

| _&l to send the Port 2 configuration
Port 2: B Pin Modular

to the CPU, and click Close. Then

see Chapter 3 for port wiring
information, in order to connect your
printer to the DLO5.

5_ 1 1 4 I DLO5 Micro PLC User Manual, 6th Edition, Rev. G
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Port 2 on the DLO5 has standard RS232 levels, and should work with most printer
serial input connections.

Text element - this is used for printing character strings. The character strings are
defined as the character (more than 0) ranged by the double quotation marks. Two
hex numbers preceded by the dollar sign means an 8-bit ASCII character code. Also,
two characters preceded by the dollar sign is interpreted according to the following
table:

# Character code Description

1 $$ Dollar sign ($)

2 $" Double quotation (")

3 $Lor$l Line feed (LF)

4 $Nor $n Carriage return line feed (CRLF)
5 $Por $p Form feed

6 $Ror $r Carriage return (CR)

7 $Tor $t Tab

The following examples show various syntax conventions and the length of the
output to the printer.

Example:
" Length 0 without character
"A" Length 1 with character A
" Length 1 with blank
"gn Length 1 with double quotation mark
"$REL" Length 2 with one CR and one LF
"$0ODSOA" Length 2 with one CR and one LF
"5 Length 1 with one $ mark

In printing an ordinary line of text, you will need to include double quotation marks
before and after the text string. Error code 499 will occur in the CPU when the print

instruction contains invalid text or no quotations. It is important to test your PRINT

instruction data during the application development.

The following example prints the message to port 2. We use a PD contact, which
causes the message instruction to be active for just one scan. Note the $N at the
end of the message, which produces a carriage return / line feed on the printer. This
prepares the printer to print the next line, starting from the left margin.

Xﬂi PRINT K2 Print the message to Port 2 when
“Hello, this is a PLC message.$N” X1 makes an off-to-on transition.
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V-memory element - this is used for printing V-memory contents in the integer
format or real format. Use V-memory number or V-memory number with “-" and
data type. The data types are shown in the table below. The Character code must be
capital letters.

‘E NOTE: There must be a space entered before and after the V-memory address to separate it from the text string.
Failure to do this will result in an error code 499.

# Character code Description
1 none 16-bit binary (decimal number)
2 ‘B 4 digit BCD
3 :D 32-bit binary (decimal number)
4 :DB 8 digit BCD
Example:
V2000 Print binary data in V2000 for decimal number
V2000: B Print BCD data in V2000
V2000:D Print binary number in V2000 and V2001 for decimal number

V2000: D B Print BCD data in V2000 and V2001

Example: The following example prints a message containing text and a variable. The
“reactor temperature” labels the data, which is at V2000. You can use the : B qualifier
after the V2000 if the data is in BCD format, for example. The final string adds the
units of degrees to the line of text, and the $N adds a carriage return / line feed.

“Reactor temperature =", V2000 ‘deg. $N” when X1 makes an off-to-on
transition.

L represents a space

X1 PRINT K2 i
%Hﬁ Print the message to Port 2

Message will read:
Reactor temperature = 0156 deg

V-memory text element "This is used for printing text stored in V-memory. Use the
% followed by the number of characters after V-memory number for representing
the text. If you assign “0" as the number of characters, the print function will read
the character count from the first location. Then it will start at the next V-memory
location and read that number of ASCII codes for the text from memory.

Example:
V2000 % 16 16 characters in V2000 to V2007 are printed.

V2000 % 0 The characters in V2001 to Vxxxx (determined by the number in
V2000) will be printed.
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Bit element - this is used for printing the state of the designated bit in V-memory
or a relay bit. The bit element can be assigned by the designating point (.) and bit
number preceded by the V-memory number or relay number. The output type is
described as shown in the table below.

# Data format Description
Print 1f ON state, and O fi
1 none rnn oran FFsstth an oran
) Print “TRUE” for an ON state, and
2 :BOOL "UEALSE" for an OFF state.
. Print "ON" f ON state, and "OFF"
Example:
V2000.15 Prints the status of bit 15 in V2000, in 1/0 format
C100 Prints the status of C100 in 1/0 format
C100 : BOOL Prints the status of C100 in TRUE/FALSE format
C100 : ON/OFF Prints the status of CO0 in ON/OFF format
V2000.15 : BOOL Prints the status of bit 15 in V2000 in TRUE/FALSE
format

The maximum numbers of characters you can print is 128. The number of characters
for each element is listed in the table below:

Element Type Maximum Characters
Text, 1 character 1
16 bit binary 6
32 bit binary 11
4 digit BCD 4
8 digit BCD 8
Floating point (real number) 12
Floating point (real with exponent) 12
V-memory/text 2
Bit (1/0 format) 1
Bit (TRUE/FALSE format) 5
Bit (ON/OFF format) 3

The handheld programmer’s mnemonic is “PRINT,” followed by the DEF field.

Special relay flags SP116 and SP117 indicate the status of the DLO5 CPU ports (busy,
or communications error). See the appendix on special relays for a description.

E NOTE: You must use the appropriate special relay in conjunction with the PRINT command to ensure the ladder
program does not try to PRINT to a port that is still busy from a previous PRINT or WX or RX instruction.
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Intel

ligent 1/0 Instructions

Read from Intelligent Module (RD)

DS32| Used

The Read from Intelligent Module instruction reads

HPP | Used

a block of data (1-128 bytes maximum) from an RD

intelligent I/O module into the CPU's V-memory. It V aaa
loads the function parameters into the first and second
level of the accumulator stack and the accumulator by
three additional instructions.

Listed below are the steps to program the Read from Intelligent module function.

Step 1: - Load the base number (0-3) into the first byte and the slot number (0-7)
into the second byte of the second level of the accumulator stack.

Step 2: - Load the number of bytes to be transferred into the first level of the
accumulator stack (maximum of 128 bytes).

Step 3: - Load the address from which the data will be read into the accumulator.
This parameter must be a HEX value.

Step 4: - Insert the RD instruction which specifies the starting V-memory location
(Vaaa) where the data will be read into.

Helpful Hint: - Use the LDA instruction to convert an octal address to its HEX
equivalent and load it into the accumulator when the HEX format is required.

Operand Data Type DLO5 Range
A aaa
V-memory Vv See memory map
Discrete Bit Flags Description
SP54 Onwhen RX, WX RD, WT instructions are executed with the wrong parameters.

NOTE: Status flags are valid only until another instruction uses the same flag.

In the following example when X1 is ON, the RD instruction will read six bytes of
data from a intelligent module in base 1, slot 2 starting at address 0 in the intelligent
module and copy the information into V-memory loacations V1400-V1402.

CPU Intelligent Module
Direct SOFT 5
Dat:
X1 The constant value K0102 a8
LD specifies the base number V1400 |3 (4] 12 12 Address 0
K0102 (01) and the base slot V1401 |7 | 8| 5|6 - 34 Address 1
number (02).
V1402 |0 (1| 9|0 56 Address 2
LD The constant value K6 V1403 | X | X | X | X 78 Address 3
specifies the number of
K6 bytes to be read. V1404 | x| x| x| x 90 Address 4
o1 Address 5
LD The constant value KO
Ko specifies the starting address Handheld Programmer Keystrokes
in the intelligent module. $ B
st || 1 ENT
V1400 is the starting location L D A B A c
RD in the CPU where the specified ‘SHFT HANDSTH 3 H - HPREV‘ 0 ‘ 1 H 0 H 2 H ENT
V1400 data will be stored. - 5 S
Al P G I S S
L D N A
[ [buoen]® s || > Jlerev[* o]
R D B E A A
o JPom [P [ > P4 5 70 [0 o]
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Write to Intelligent Module (WT)

The Write to Intelligent Module instruction writes a

DS32| Used

block of data (1-128 bytes maximum) to an intelligent WT

HPP | Used

I/0 module from a block of V-memory in the CPU. V aaa
The function parameters are loaded into the first
and second level of the accumulator stack and the
accumulator by three additional instructions.

Listed below are the steps to program the Read from Intelligent module function.

Step 1: - Load the base number (0-3) into the first byte and the slot number (0-7)
into the second byte of the second level of the accumulator stack.

Step 2: - Load the number of bytes to be transferred into the first level of the
accumulator stack (maximum of 128 bytes).

Step 3: - Load the intelligent module address which will receive the data into the
accumulator. This parameter must be a HEX value.

Step 4: - Insert the WT instruction which specifies the starting V-memory location
(Vaaa) where the data will be written from in the CPU.

Helpful Hint: - Use the LDA instruction to convert an octal address to its HEX
equivalent and load it into the accumulator when the HEX format is required.

Operand Data Type DLO5 Range
A aaa
V-memory Vv See memory map
Discrete Bit Flags Description
SP54 On when RX, WX RD, WT instructions are executed with the wrong parameters.

In the following example, when X1 is on, the WT instruction will write six bytes of
data to an intelligent module in base 1, slot 2 starting at address 0 in the intelligent
module and copy the data from V-memory locations V1400-V1402.

CPU Intelligent Module
Data
Direct SOFT 5
V1377 [X | X | X | X 12 Address 0
X1 The constant value K0102 a4
Lo specifies the base number V1400 |3 |4 [ 1]2 Address 1
K0102 (01) and the base slot viao1 |7 | 8|56 > 56 Address 2
number (02).
viao2 [0 [ 1] 9]0 78 Address 3
D The constant value K& V1403 | X | X | X | X 90 Address 4
specifies the number of 01
K6 bytes to be written. V1404 | X | X | X | X Address 5
LD The constant value KO
o specifies the starting address Handheld Programmer Keystrokes
in the intelligent module. 3 B
sr || 2 1 ENT
V1400 is the starting location L D A B A e}
wr in the CPU where the specified ‘ SHFT H ANDSTH 3 H - H PREV ‘ 0 ‘ 1 H 0 H 2 ‘ ENT
V1400 data will be written from. C 5 S
Lo [Swosr|[® o [ > J[emev][®, [ ewr |
L D A
SHFT || Evostl P 5 — || PREV o ENT
w T B E A A
SHET | won || MR || = 1 4 o ‘ 0 H ENT ‘

DLO5 Micro PLC User Manual, 6th Edition, Rev. G I 5_ 1 1 9



- Chapter 5: Standard RLL Instructions

Network Instructions
Read from Network (RX)

The Read from Network instruction causes the master

DS5 | Used
HPP | Used

device on a network to read a block of data from a slave RX
device on the same network. The function parameters are A aaa

loaded into the accumulator and the first and second level
of the stack. Listed below are the program steps necessary
to execute the Read from Network function.

Step 1: - Load the slave address (0-90 BCD) into the low byte and “F2" into the
high byte of the accumulator (the next two instructions push this word down to the
second layer of the stack).

Step 2: - Load the number of bytes to be transferred into the accumulator, 2 - 128
bytes are allowed, (the next instruction pushes this word onto the top of the stack).

Step 3: - Load the starting Master CPU address into the accumulator. This is the
memory location where the data read from the slave will be put. This parameter
requires a HEX value.

Step 4: - Insert the RX instruction which specifies the starting V-memory location
(Aaaa) where the data will be read from in the slave.

Helpful Hint: For parameters that require HEX values, the LDA instruction can be
used to convert an octal address to the HEX equivalent and load the value into the
accumulator.

Operand Data Type DLO5 Range
A aaa

V-memory v All (See page 3-28)
Pointer P All V-memory (See page 3-28)
Inputs X 0-377
Outputs Y 0-377
Control Relays C 0-777
Stage S 0-377
Timer T 0-177
Counter CT 0-177
Special Relay SP 0-777
Program Memory $ 0-2048 (2K program mem.)
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In the following example, when X1 is on and the port busy relay SP116 (see special
relays) is not on, the RX instruction will access port 2 operating as a master. Ten
consecutive bytes of data (V2000 — V2004) will be read from a CPU at station
address 5 and copied into

V-memory locations V2300-V2304 in the CPU with the master port.

DirectSOFT
X1‘ Sj;]/e LD
\ \ KF205
S — Master Slave
e constant value
specifies the port number (2) CPU CPU
and the slave address (5)
LD .
k1o V2277 [ X | X | X [ X X[ X|X|[X|v1777
The constant value K10 V2300 (3 (4|5 |7 |¢«—— [3|4|5]|7|Vv2000
specifies the number of
bytes to be read (2-128 V2301 (8 |5 |3 (4 |«<—— |8 (5|3 |4 |Vv2001
bytes allowed) V2302 (193 (6 |¢—— |1|93 |6 V2002
LDA V2303 (9|5 |7 |1 |¢«—— |9 (|5|7 |1 |Vv2003
0 2300 V2304 (1 (4|2 |3 |¢«— [1|4]|2]|3 V2004
Octal address 2300 is V2305 | X | X | X | X X [X[X | X |va005
converted to 4C0 HEX and . .
loaded into the accumulator . .
V2300 is the starting
location for the Master CPU
where the specified data will
be read into
RX
V2000
V2000 is the starting
location in the for the Slave
CPU where the specified
data will be read from
HandheldProgrammer Keystrokes
‘ STR H H ENT ‘
MBI e
F [ A F
E N B M e S DY PR Ea
e HANDSTH | HSHFT H H I
SHFT A ENT
ANDST 0 2 3 0
EINE H e %o R e [ Lo ]
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Write to Network (WX)

DS5

Used

The Write to Network instruction is used to write

HPP

Used

a block of data from the master device to a

WX

slave device on the same network. The function E—
parameters are loaded into the accumulator and

the first and second level of the stack. Listed

below are the program steps necessary to execute

the Write to Network function.

Step 1: - Load the slave address (0-90 BCD) into the low byte and “F2" into the
high byte of the accumulator (the next two instructions push this word down to the
second layer of the stack).

Step 2: - Load the number of bytes to be transferred into the accumulator, 2-128
bytes are allowed, (the next instruction pushes this word onto the top of the stack).

Step 3: - Load the starting Master CPU address into the accumulator. This is the
memory location where the data will be written from. This parameter requires a HEX

A aaa

value.

Step 4: - Insert the WX instruction which specifies the starting V-memory location
(Aaaa) where the data will be written to in the slave.

Operand Data Type DLO5 Range
A aaa

V-memory \ All (See page 3-28)
Pointer P All V-memory (See page 3-28)
Inputs X 0-377
Outputs Y 0-377
Control Relays C 0-777
Stage S 0-377
Timer T 0-177
Counter CT 0-177
Special Relay SP 0-777
Program Memory $ 0-2048 (2K program mem.)

Helpful Hint: For parameters that require HEX values, the LDA instruction can be
used to convert an octal address to the HEX equivalent and load the value into the
accumulator.
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In the following example when X1 is on and the module busy relay SP116 (see
special relays) is not on, the WX instruction will access port 2 operating as a master.
Ten consecutive bytes of data is read from the Master CPU and copied to V-memory
locations V2000-V2004 in the slave CPU at station address 5.

DirectSOFT
X1‘ SI"116 LD
[ [ KF205
S — Master Slave
e constant value
specifies the port number (2) CPU CPU
and the slave address (5)
LD
K1
0 va2r7 [ [x [x [ x x [ x [x[x|v1777
The constant value K10 V2300 (3|4 |5(7|—> |3 |4|5]|7]|V2000
specifies the number of
bytes to be written (2-128 V2301 |8 |5 |3 |4 | —— |8 |5 |3 |4 |v2001
bytes allowed) v2302 (193 |(6|—> |1]9]|3 |6 |V2002
LDA v2303 |9 (5|7 |[1|—> [9|5|7 |1 |v2003
0 2300 V2304 |1 (4|2 |3 |—> |(1|4|2]|3|Vv2004
V2305 | X | X | X [ X X | X [X|X|V2005
Octal address 2300 is
converted to 4C0 HEX and
loaded into the accumulator
V2300 is the starting
location for the Master CPU
where the specified data will
be read from.
WX
V2000
V2000 is the starting
location in the for the Slave
CPU where the specified
data will be written to
HandheldProgrammer Keystrokes
‘ STR H H ‘ ENT ‘
B P
F Cc A F
s P O 8 O e 3
‘S“FT HANDSTH H H SHFT H P H H H ENT ‘
A A
‘S“FT HANDSTH H 0 H H 2 H 3 H H 0 H ENT ‘
‘S“FT HANDNH SET H = H 2 H 0 H 0 H H ENT ‘
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Intelligent Box (IBox) Instructions

The Intelligent Box Instructions (commonly referred to as IBox Instructions) listed in
this section are additional, and much different looking, instructions made available
with the release of DirectSOFT programming software. The DLO5 PLC requires
firmware version v5.10 or later to use the new DirectSOFT features. For more
information on DirectSOFT, please visit our website at: www.automationdirect.com.

Analog Helper IBoxes

Instruction lbox # Page
Analog Input / Output Combo Module Pointer Setup (ANLGCMB) IB-462 5-126
Analog Input Module Pointer Setup (ANLGIN) 1B-460 5-128
Analog Output Module Pointer Setup (ANLGOUT) IB-461 5-130
Analog Scale 12 Bit BCD to BCD (ANSCL) IB-423 5-132
Analog Scale 12 Bit Binary to Binary (ANSCLB) 1B-403 5-134
Filter Over Time - BCD (FILTER) 1B-422 5-136
Filter Over Time - Binary (FILTERB) 1B-402 5-138
Hi/Low Alarm - BCD (HILOAL) IB-421 5-140
Hi/Low Alarm - Binary (HILOALB) 1B-401 5-142

Discrete Helper IBoxes

Instruction lbox # Page
Off Delay Timer (OFFDTMR) IB-302 5-144
On Delay Timer (ONDTMR) 1B-301 5-146
One Shot (ONESHOT) IB-303 5-148
Push On / Push Off Circuit (PONOFF) IB-300 5-149

Memory IBoxes

Instruction lbox # Page
Move Single Word (MOVEW) 1B-200 5-150
Move Double Word (MOVED) 1B-201 5-151

Math IBoxes

Instruction Ibox # Page
Math - BCD (MATHBCD) IB-521 5-152
Math - Binary (MATHBIN) IB-501 5-154
Square BCD (SQUARE) IB-523 5-156
Square Binary (SQUAREB) IB-503 5-157
Sum BCD Numbers (SUMBCD) IB-522 5-158
Sum Binary Numbers (SUMBIN) IB-502 5-159
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Communication IBoxes

Instruction Ibox # Page
ECOM100 Configuration (ECOM100) 1B-710 5-160
ECOM100 Disable DHCP (ECDHCPD) IB-736 5-162
ECOM100 Enable DHCP (ECDHCPE) IB-735 5-164
ECOM100 Query DHCP Setting (ECDHCPQ) IB-734 5-166
ECOM100 Send E-mail (ECEMAIL) IB-711 5-168
ECOM100 Restore Default E-mail Setup (ECEMRDS) I1B-713 5-171
ECOM100 E-mail Setup (ECEMSUP) IB-712 5174
ECOM100 IP Setup (ECIPSUP) IB-717 5-178
ECOM100 Read Description (ECRDDES) IB-726 5-180
ECOM100 Read Gateway Address (ECRDGWA) 1B-730 5-182
ECOM100 Read IP Address (ECRDIP) IB-722 5-184
ECOM100 Read Module ID (ECRDMID) IB-720 5-186
ECOM100 Read Module Name (ECRDNAM) IB-724 5-188
ECOM100 Read Subnet Mask (ECRDSNM) IB-732 5-190
ECOM100 Write Description (ECWRDES) 1B-727 5-192
ECOM100 Write Gateway Address (ECWRGWA) IB-731 5-194
ECOM100 Write IP Address (ECWRIP) IB-723 5-196
ECOM100 Write Module ID (ECWRMID) IB-721 5-198
ECOM100 Write Name (ECWRNAM) I1B-725 5-200
ECOM100 Write Subnet Mask (ECWRSNM) IB-733 5-202
ECOM100 RX Network Read (ECRX) 1B-740 5-204
ECOM100 WX Network Write(ECWX) IB-741 5-207
NETCFG Network Configuration (NETCFG) 1B-700 5-210
Network RX Read (NETRX) 1B-701 5-212
Network WX Write (NETWX) 1B-702 5-215

Counter I/0 IBoxes (Work with HO-CTRIO and HO-CTRI02)

Instruction Ibox # Page
CTRIO Configuration (CTRIO) 1B-1000 5-218
CTRIO Add Entry to End of Preset Table (CTRADPT) 1B-1005 5-220
CTRIO Clear Preset Table (CTRCLRT) 1B-1007 5-223
CTRIO Edit Preset Table Entry (CTREDPT) 1B-1003 5-226
CTRIO Edit Preset Table Entry and Reload (CTREDRL) 1B-1002 5-230
CTRIO Initialize Preset Table (CTRINPT) 1B-1004 5-234
CTRIO Initialize Preset Table (CTRINTR) 1B-1010 5-238
CTRIO Load Profile (CTRLDPR) 1B-1001 5-242
CTRIO Read Error (CTRRDER) 1B-1014 5-244
CTRIO Run to Limit Mode (CTRRTLM) 1B-1011 5-246
CTRIO Run to Position Mode (CTRRTPM) 1B-1012 5-249
CTRIO Velocity Mode (CTRVELO) IB-1013 5-251
CTRIO Write File to ROM (CTRWFTR) 1B-1006 5-254
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DS5

Used

HPP

N/A

The ANLGCMB IBox instruction
determines the data format and
Pointer addresses based on the CPU

Analog Input/Output Combo Module Pointer Setup
(ANLGCMB) (1B-462)

The Analog Input/Output Combo Module Pointer Setup instruction generates the
logic to configure the pointer method for an analog input/output combination
module on the first PLC scan following a Program to Run transition.

NAETEE

type, the Base# and the module Slot#. ANLGCME
. A Base # (K0-Lacal)
The Input Data Address is the starting -

location in user V-memory where
the analog input data values will be
stored, one location for each input
channel enabled.

The Output Data Address is the
starting location in user V-memory
where the analog output data values

Mumber of Input Channels

Input Data Format (0-BCD 1-BIN)
Input Data Address

MNumber of Output Channels
COutput Data Farmat (0-BCD 1-BIN)
Output Data Address

Analog InputiCutput Combo Module Painter Setup

@
1B-462
K0 *
w400 *
K1 *
w400 *

will be placed by ladder code or external device, one location for each output
channel enabled.

Since the I1Box logic only executes on the first scan, the instruction cannot have any
input logic.

ANLGCMB Parameters
« Base # (KO-Local): must be 0 for DLO5 PLC

- Slot #: specifies the single PLC option slot that is occupied by the module

« Number of Input Channels: specifies the number
of analog input channels to scan

« Input Data Format (0-BCD 1-BIN): specifies the analog
input data format (BCD or Binary) - the binary format may
be used for displaying data on some Ol panels

« Input Data Address: specifies the starting V-memory location

that will be used to store the analog input data

« Number of Output Channels: specifies the number of
analog output channels that will be used

 Output Data Format (0-BCD 1-BIN): specifies the format
of the analog output data (BCD or Binary)

 Output Data Address: specifies the starting V-memory location

that will be used to source the analog output data

Parameter DLO5 Range
Base # (K0-Local) KO (local base only)
Slot # K1
Number of Input Channels K1-8

Input Data Format (0-BCD 1-BIN) BCD: KO; Binary: K1

Input Data Address See DLO5 V-memory map - Data Words

Number of Output Channels K1-8

Output Data Format (0-BCD 1-BIN) BCD: KO; Binary: K1

< X X< XXX

Output Data Address See DLO5 V-memory map - Data Words
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ANLGCMB Example

In the following example, the ANLGCMB instruction is used to setup the pointer
method for an analog I/O combination module that is installed in option slot 2. Four
input channels are enabled and the analog data will be written to V2000 - V2003 in
BCD format. Two output channels are enabled and the analog values will be read
from V2100 - V2101 in BCD format.

Analog InputiCutput Combo Module Pointer Setup
ARLGCMBE IB-462
\ Base # (KO-Local) k0
No permissive contact or input logic Slot# K
is used with this instruction Murmber of Input Channels k4
Input Data Format (0-BCD 1-BIN k0
Input Data Address V2000
mumhber of Qutput Channels k2
Qutput Data Format (0-BCD 1-BIM) kD
Qutput Data Address W2100
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Analog Input Module Pointer Setup (ANLGIN) (IB-460)

DS5

Used

HPP

N/A

Run transition.

This IBox determines the data
format and Pointer addresses
based on the CPU type, the Base#,
and the Slot#.

The Input Data Address is the
starting location in user V-memory
where the analog input data values
will be stored, one location for
each input channel enabled.

Analog Input Module Pointer Setup generates the logic to configure the pointer
method for one analog input module on the first PLC scan following a Program to

A E @
Analog Input Module Pointer Setup
AMLGIM |B-460
Base # (Ki-Local)
siots
Mumhber of Input Channels
Input Data Format (0-BCD 1-BIMY
Input Data Address

Since this logic only executes on the first scan, this IBox cannot have any input logic.

ANLGIN Parameters

« Base # (KO-Local): must be 0 for DLO5 PLC
Slot #: specifies the single PLC option slot that is occupied by the module

« Number of Input Channels: specifies the number of input channels to scan

« Input Data Format (0-BCD 1-BIN): specifies the analog
input data format (BCD or Binary) - the binary format may
be used for displaying data on some Ol panels

« Input Data Address: specifies the starting V-memory location
that will be used to store the analog input data

Parameter DLO5 Range
Base # (KO-Local) KO (local base only)
Slot # K1
Number of Input Channels K1-8

Input Data Format (0-BCD 1-BIN)

BCD: KO; Binary: K1

[Input Data Address

< XXX |X

See DLO5 V-memory map - Data Words
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ANLGIN Example
In the following example, the ANLGIN instruction is used to setup the pointer
method for an analog input module that is installed in option slot 1. Eight input
channels are enabled and the analog data will be written to V2000 - V2007 in BCD
format.

Analog Input Module Paointer Setup
\ ARLGIM IB-4E60
Base # (KO-Local) k0
No permissive contact or input logic Slot# K1
is used with this instruction Mumber of Input Channels kg
Input Data Farmat (0-BCOD 1-BIM) k0
Input Data Address W2000
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Analog Output Module Pointer Setup (ANLGOUT) (IB-461)

pss | used |Analog Output Module Pointer Setup generates the logic to configure the pointer
we | nA | method for one analog output module on the first PLC scan following a Program
to Run transition.

This IBox determines the data

) N3 B 5]
format and Pointer addresses based Analog Ounut Module Pointer Set
on the CPU type, the Base#, and the | ol DHpEEnaLe ainer sete 5451
Slot#. -

. Base # (KO-Local)
The Output Data Address is the Slot#
starting location in user V-memory Number of Output Channels
Wf;ere th’lel ?Jnakl)g O(l:IJtEUT %ﬂca q Output Data Farmat (0-BCD 1-BIN)
values will be placed by ladder code Output Data Address vaan
or external device, one location for

each output channel enabled.
Since this logic only executes on the first scan, this IBox cannot have any input logic.

ANLGOUT Parameters
« Base # (KO-Local): must be 0 for DLO5 PLC
- Slot #: specifies the single PLC option slot that is occupied by the module

« Number of Output Channels: specifies the number of
analog output channels that will be used

 Output Data Format (0-BCD 1-BIN): specifies the format
of the analog output data (BCD or Binary)

+ Output Data Address: specifies the starting V-memory location
that will be used to source the analog output data

Parameter DLO5 Range
Base # (K0O-Local) K | KO (local base only)
Slot # K| K1
Number of Output Channels K | K1-8
Output Data Format (0-BCD 1-BIN) K | BCD:KO; Binary: K1
Output Data Address V | See DLO5 V-memory map - Data Words
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ANLGOUT Example

In the following example, the ANLGOUT instruction is used to setup the pointer
method for an analog output module that is installed in option slot 3. Two output
channels are enabled and the analog data will be read from V2100 - V2101 in BCD

format.
Analog Dutput Module Paointer Setup
AMLGOUT IB-461
\ Base # (k0-Local) k0
No permissive contact or input logic Slat# K3
is used with this instruction Mumber of Output Channels K
Dutput Data Format (0-BCO 1-BIM) k0
Dutput Data Address Y2100
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Analog Scale 12 Bit BCD to BCD (ANSCL) (IB-423)

Analog Scale 12 Bit BCD to BCD scales a 12 bit BCD analog value (0-4095 BCD)
into BCD engineering units. You specify the engineering unit high value (when raw
HPP | N/A_Jis 4095), and the engineering low value (when raw is 0), and the output V memory
address you want the to place the scaled engineering unit value. The engineering
units are generated as BCD and can be the full range of 0 to 9999 (see ANSCLB -
Analog Scale 12 Bit Binary to Binary if your NIEE]

DS5 | Used

[&]
raw units are in Binary format). snalog Scale 12 Bit BCD to BCD
Note that this IBox only works with ANSCL |B-423
unipolar unsigned raw values. It does NOT Raw (0-4095 BCO)  [TAD .
work with bipolar or sign plus magnitude High Engineering
raw values. Low Engineering

Enginesring (BCD)  [TAD -

ANSCL Parameters

« Raw (0-4095 BCD): specifies the V-memory location of
the unipolar unsigned raw 0-4095 unscaled value

« High Engineering: specifies the high engineering
value when the raw input is 4095

 Low Engineering: specifies the low engineering value when the raw input is 0

« Engineering (BCD): specifies the V-memory location where
the scaled engineering BCD value will be placed.

Parameter DLO5 Range
Raw (0-4095 BCD) V,P | See DLO5V-memory map - Data Words
High Engineering K | K0-9999
Low Engineering K | K0-9999
Engineering (BCD) V,P | See DLO5 V-memory map - Data Words
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ANSCL Example

In the following example, the ANSCL instruction is used to scale a raw value (0-4095
BCD) that is in V2000. The engineering scaling range is set 0-100 (low engineering
value - high engineering value). The scaled value will be placed in V2100 in BCD
format.

C”P Analog Scale 12 Bit BCD to BCD
— | ANSCL IB-423
Raw (0-4095 BCD) Y2000
High Engineering k100
Lowe Engineearing k0
Enginesting (BCO Y2100
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DS5

Used

HPP

N/A

Note that this IBox only works with unipolz
unsigned raw values. It does NOT work wit
bipolar, sign plus magnitude, or signed 2's
complement raw values.

Analog Scale 12-Bit Binary to Binary (ANSCLB) (IB-403)

Analog Scale 12-bit Binary to Binary scales a 12-bit binary analog value (0-4095

decimal) into binary (decimal) engineering units. You specify the engineering unit
high value (when raw is 4095), and the engineering low value (when raw is 0),

and the output V-memory address you want to place the scaled engineering unit
value. The engineering units are generated as binary and can be the full range of 0
to 65535 (see ANSCL - Analog Scale 12-Bit BCD to BCD if your raw units are in BCD
format).

ANSCLB Parameters

Jl?ﬂiﬂl @
Analog Scale 12 Bit Binary to Binary
AMECLB 1B-403
Raw (12 bithinard  [TAD *]
High Engineering [0 ‘]
Low Engineeting [0 °]
Engineering (hinard  [TAD ‘]

« Raw (12-bit binary): specifies the V-memory location of the unipolar
unsigned raw decimal unscaled value (12-bit binary = 0-4095 decimal)
« High Engineering: specifies the high engineering
value when the raw input is 4095 decimal

 Low Engineering: specifies the low engineering
value when the raw input is 0 decimal

« Engineering (binary): specifies the V-memory location where
the scaled engineering decimal value will be placed

Parameter DLO5 Range
Raw (12-bit binary) V,P | See DLO5 V-memory map - Data Words
High Engineering K | K0-65536
Low Engineering K | K0-65535
Engineering (binary) V,P | SeeDLO5 V-memory map - Data Words
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ANSCLB Example

In the following example, the ANSCLB instruction is used to scale a raw value
(0-4095 binary) that is in V2000. The engineering scaling range is set 0-1000 (low
engineering value - high engineering value). The scaled value will be placed in
V2100 in binary format.

£ 2? Analog Scale 12 Bit Binary to Binary
— AMSCLB IB-403
Raw (12 hit hinang VY2000
High Engineering k1000
Low Engineering k0
Engineering (hinard Y2100
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Filter Over Time - BCD (FILTER) (IB-422)

oss | useq | Filter Over Time BCD will perform a first-order filter on the Raw Data on a defined
wop T A time interval. The equation is: MEE o
New = Old + [(Raw - Old) / FDC] where, Filter Over Time - BCD

. FILTER IB-422

New: New Filtered Value Filtar Freq Timat

Old: Old Filtered Value Filter Freq Time (0.01 sec)

FDC: Filter Divisor Constant Raw Data (BCD) TAD :

Filter Divisar {1-100)

Raw: Raw Data Filtered Value (BCD) TAD g

The Filter Divisor Constant is an integer in the range K1 to K100, such that if it
equaled K1 then no filtering would be done.

The rate at which the calculation is performed is specified by time in hundredths

of a second (0.01 seconds) as the Filter Freq Time parameter. Note that this Timer
instruction is embedded in the IBox and must NOT be used anywhere else in your
program. Power flow controls whether the calculation is enabled. If it is disabled, the
Filter Value is not updated. On the first scan from Program to Run mode, the Filter
Value is initialized to O to give the calculation a consistent starting point.

FILTER Parameters

- Filter Frequency Timer: specifies the Timer (T) number
which is used by the Filter instruction

« Filter Frequency Time (0.01sec): specifies the rate
at which the calculation is performed

« Raw Data (BCD): specifies the V-memory location
of the raw unfiltered BCD value

« Filter Divisor (1-100): this constant used to control the
filtering effect. A larger value will increase the smoothing
effect of the filter. A value of 1 results with no filtering.

- Filtered Value (BCD): specifies the V-memory location
where the filtered BCD value will be placed.

Parameter DLO5 Range
Filter Frequency Timer T | T0-177
Filter Frequency Time (0.01 sec) K | K0-9999
Raw Data (BCD) V | See DLO5 V-memory map - Data Words
Filter Divisor (1-100) K | K1-100
Filtered Value (BCD) V | See DLO5 V-memory map - Data Words
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FILTER Example

In the following example, the Filter instruction is used to filter a BCD value that is
in V2000. Timer(TO) is set to 0.5 sec, the rate at which the filter calculation will be
performed. The filter constant is set to 2. A larger value will increase the smoothing
effect of the filter. A value of 1 results with no filtering. The filtered value will be

placed in V2100.

Filter Qver Time - BCD
FILTER B-422
Filter Freq Timer TO
Filter Freq Tirme {0.01 sec) ka0
Raw Data (BCD) Y2000
Filter Divisor {1-100} k2
Filterad Walue (BCD) Y2100
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Filter Over Time - Binary (FILTERB) (IB-402)

Filter Over Time in Binary (decimal) will perform a first-order filter on the Raw Data

ps5 | used |ON a defined time interval. The equation == 5]
HPP | N/A |IS: Filter Ower Time - Binary
New = Old + [(Raw - Old) / FDC] where | FITEFE 8407
) Filter Freq Timer
New: New Filtered Value Filter Freq Time (0.01 sec)
Old: Old Filtered Value gy 221 Blliel) TAD
) o Filter Divizor ¢1-100)
FDC: Filter Divisor Constant Filtered Yalue (Binary) TAD :

Raw: Raw Data

The Filter Divisor Constant is an integer in the range K1 to K100, such that if it
equaled K1 then no filtering would be done.

The rate at which the calculation is performed is specified by time in hundredths
of a second (0.01 seconds) as the Filter Freq Time parameter. Note that this Timer
instruction is embedded in the IBox and must NOT be used anywhere else in your
program. Power flow controls whether the calculation is enabled. If it is disabled,
the Filter Value is not updated. On the first scan from Program to Run mode, the
Filter Value is initialized to 0 to give the calculation a consistent starting point.

FILTERB Parameters

- Filter Frequency Timer: specifies the Timer (T) number
which is used by the Filter instruction

- Filter Frequency Time (0.01sec): specifies the rate
at which the calculation is performed

- Raw Data (Binary): specifies the V-memory location
of the raw unfiltered binary (decimal) value

« Filter Divisor (1-100): this constant used to control the
filtering effect. A larger value will increase the smoothing
effect of the filter. A value of 1 results with no filtering.

- Filtered Value (Binary): specifies the V-memory location where
the filtered binary (decimal) value will be placed

Parameter DLO5 Range
Filter Frequency Timer T | T0-177
Filter Frequency Time (0.01 sec) K | K0-9999
Raw Data (Binary) V | See DLO5 V-memory map - Data Words
Filter Divisor (1-100) K | K1-100
Filtered Value (Binary) V | See DLO5 V-memory map - Data Words
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FILTERB Example
In the following example, the FILTERB instruction is used to filter a binary value that
is in V2000. Timer(T1) is set to 0.5 sec, the rate at which the filter calculation will be
performed. The filter constant is set to 3. A larger value will increase the smoothing
effect of the filter. A value of 1 results with no filtering. The filtered value will be
placed in V2100.

SP1
L1 ':”IJ Filter Crer Tirme - Binary
— FILTERB IB-402
Filter Freq Tirmer T1
Filter Freq Time (0.01 sec) kA0
Ravw Data (Binary) W2000
Filter Divisar {1-100) k23
Filtered Walue (Binarn Y100

DLO5 Micro PLC User Manual, 6th Edition, Rev. G I 5_ 1 39



- Chapter 5: Standard RLL Instructions

Hi/Low Alarm - BCD (HILOAL) (I1B-421)

DS5

Used

HPP

N/A

Hi/Low Alarm - BCD monitors a BCD value V-memory location and sets four
possible alarm states, High-High, High, Low, and Low-Low whenever the IBox has
power flow. You enter the alarm thresholds as constant K BCD values (K0-K9999)

You must ensure that threshold limits are

and/or BCD value V-memory locations.

valid, thatis HH >=H > L >= LL. Note that NS 5]
when the High-High or Low-Low alarm HiLowe Alarm - BCD
condition is true, that the High and Low HILOAL 471
alarms will also be set, respectively. This Monitoring Value (BCDY
means you may use the same threshold limit High-High Limit
and same alarm bit for the High-High and the HiaheHinh Alar = =
High alarms in case you only need one "High” H_ghL_g_t
alarm. Also note that the boundary conditions e -
are inclusive. That is, if the Low boundary is High Alarm
K50, and the Low-Low boundary is K10, and if Low Limit TAD .
the Monitoring Value equals 10, then the Low Low Alatm
Alarm AND the Low-Low alarm will both be Low-Low Limit
ON. If there is no power flow to the IBox, then Low-Low Alarm co :

all alarm bits will be turned off regardless of

the value of the Monitoring Value parameter.
HILOAL Parameters

Monitoring Value (BCD): specifies the V-memory
location of the BCD value to be monitored

High-High Limit: V-memory location or constant
specifies the high-high alarm limit

High-High Alarm: On when the high-high limit is reached

High Limit: V-memory location or constant specifies the high alarm limit
High Alarm: On when the high limit is reached

Low Limit: V-memory location or constant specifies the low alarm limit
Low Alarm: On when the low limit is reached

Low-Low Limit: V-memory location or constant
specifies the low-low alarm limit

Low-Low Alarm: On when the low-low limit is reached

Parameter DLO5 Range

Monitoring Value (BCD) V | See DLO5V-memory map - Data Words

High-High Limit V,K | K0-9999; or see DLO5 V-memory map - Data Words
High-High Alarm XY, C, GX,GY, B | SeeDLO5V-memory map

High Limit V,K | K0-9999; or see DLO5 V-memory map - Data Words
High Alarm XY, C,GX,GY, B | SeeDLO5V-memory map

Low Limit V,K | K0-9999; or see DLO5 V-memory map - Data Words
Low Alarm X,Y,C, GX,GY,B | See DLO5V-memory map

Low-Low Limit V. K | K0-9999; or see DLO5 V-memory map - Data Words
Low-Low Alarm X, Y, C, GX,GY, B | See DLO5 V-memory map
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HILOAL Example

In the following example, the HILOAL instruction is used to monitor a BCD value
that is in V2000. If the value in V2000 meets/exceeds the high limit of K900, C101
will turn on. If the value continues to increase to meet/exceed the high-high limit,
C100 will turn on. Both bits would be on in this case. The high and high-high limits
and alarms can be set to the same value if one “high” limit or alarm is desired to be
used.

If the value in V2000 meets or falls below the low limit of K200, C102 will turn on.
If the value continues to decrease to meet or fall below the low-low limit of K100,
C103 will turn on. Both bits would be on in this case. The low and low-low limits and
alarms can be set to the same value if one “low” limit or alarm is desired to be used.

SP1

| HifLow Alarm - BCD
— HILGAL B-421
Maonitaring Walue (BCDY Y2000
High-High Limit kA000
High-High Alarm c100
High Limit k800
High Alarm c101
Lowy Lirnit k200
Lowe Alarm c102
Lowity- Ly Lirmit k100
Lowiy- Loy Alarm c103
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Hi/Low Alarm - Binary (HILOALB) (IB-401)

DS5

Used Hi/Low Alarm - Binary monitors a binary

HPP

N/A

(decimal) V-memory location and sets

four possible alarm states, High-High, High, Low, and Low-Low whenever the IBox
has power flow. You enter the alarm thresholds as constant K decimal values (KO-

K65535) and/or binary (decimal) V-memory locations.

You must ensure that threshold limits are valid, that is HH >= H > L >= LL. Note
that when the High-High or Low-Low alarm condition is true, that the High and Low

alarms will also be set, respectively. This
means you may use the same threshold
limit and same alarm bit for the High-
High and the High alarms in case you only
need one "High” alarm. Also note that
the boundary conditions are inclusive.
That is, if the Low boundary is K50, and
the Low-Low boundary is K10, and if the
Monitoring Value equals 10, then the Low
Alarm AND the Low-Low alarm will both
be ON. If there is no power flow to the
IBox, then all alarm bits will be turned off
regardless of the value of the Monitoring
Value parameter.

HILOALB Parameters

. Monitorin?
location o

+ High-High Limit: V-memory location
specifies the high-high alarm limit

 High-High Alarm: On when the high

vIx[=E] L&}
HifLow Alarim - Binary

HILOALB 1B-401
Manitaring Value (Binary)
High-High Limit TAOD N
High-High Alarm 1} *
High Limit
High Alarm co N
Lo Limit TAQ N
Low Alarm
Lowe-Lowr Lirmit TAO N
Lowe-Lowe Alarm co N

Value (Binary): specifies the V-memory
the Binary value to be monitored

or constant

-high limit is reached

« High Limit: V-memory location or constant specifies the high alarm limit

 High Alarm: On when the high limit is reached
« Low Limit: V-memory location or constant specifies the low alarm limit

* Low Alarm: On when the low limit is

reached

« Low-Low Limit: V-memory location or constant

specifies the low-low alarm limit

« Low-Low Alarm: On when the low-low limit is reached

Parameter DLO5 Range

Monitoring Value (Binary) V | See DLO5 V-memory map - Data Words

High-High Limit V,K | K0-65535; or see DLO5 V-memory map - Data Words
High-High Alarm X,Y,C, GX,GY, B | See DLO5 V-memory map

High Limit V,K | K0-65535;0r see DLO5 V-memory map - Data Words
High Alarm X, Y, C,GX,GY,B | See DLO5 V-memory map

Low Limit V,K | K0-65535; or see DLO5 V-memory map - Data Words
Low Alarm X,Y,C,GX,GY,B | See DLO5 V-memory map

Low-Low Limit V,K | K0-65535; or see DLO5 V-memory map - Data Words
Low-Low Alarm X, Y, C, GX,GY,B | See DLO5 V-memory map
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HILOALB Example

In the following example, the HILOALB instruction is used to monitor a binary value
that is in V2000. If the value in V2000 meets/exceeds the high limit of the binary
value in V2011, C101 will turn on. If the value continues to increase to meet/exceed
the high-high limit value in V2010, C100 will turn on. Both bits would be on in this
case. The high and high-high limits and alarms can be set to the same V-memory
location/value if one "high” limit or alarm is desired to be used.

If the value in V2000 meets or falls below the low limit of the binary value in V2012,
C102 will turn on. If the value continues to decrease to meet or fall below the
low-low limit in V2013, C103 will turn on. Both bits would be on in this case. The low
and low-low limits and alarms can be set to the same V-memory location/value if
one "low” limit or alarm is desired to be used.

SP1

HifLovwe Alarm - Binary

— HILOALE B-401
Manitaring Walue (Binard W2000
High-High Limit Y2010
High-High Alarm 100
High Limit W2011
High Alarm 101
Lowy Limnit Y2012
Lowy Alarm 102
Lov- Lo Lirmit Y2013
Low-Love Alarmm 103
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Off Delay Timer (OFFDTMR) (IB-302)

pss | used | Off Delay Timer will delay the “turning off” of the Output parameter by the
wee | A | specified Off Delay Time (in hundredths of a second) based on the power
flow into the IBox. Once the IBox receives power, the Output bit will turn on
immediately. When the power flow to

the IBox turns off, the Output bit WILL VI
REMAIN ON for the specified amount O Delay Tirmer
of time (in hundredths of a second). Y

Once the Off Delay Time has expired, the | “FFETMR 1B-302

output will turn Off. If the power flow to
the IBox comes back on BEFORE the Off

Timer Numher [T

Off Delay Time (0.01 sec) |TAD

[zo

Delay Time, then the timer is RESET and Output

the Output will remain On - so you must
continuously have NO power flow to the
IBox for AT LEAST the specified Off Delay Time before the Output will turn Off.

This IBox utilizes a Timer resource (TMRF), which cannot be used anywhere else in
your program.

OFFDTMR Parameters

 Timer Number: specifies the Timer(TMRF) number
which is used by the OFFDTMR instruction

« Off Delay Time (0.01sec): specifies how long the Output will
remain on once power flow to the Ibox is removed

 Output: specifies the output that will be delayed
“turning off” by the Off Delay Time.

Parameter DLO5 Range
Timer Number T | T0-177
Off Delay Time KV | K0-9999; See DLO5 V-memory map - Data Words
Output X,Y,C,GX,GY, B | See DLO5V-memory map
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OFFDTMR Example

In the following example, the OFFDTMR instruction is used to delay the “turning
off"of output C20. Timer 2 (T2) is set to 5 seconds, the “off-delay” period.

When C100 turns on, C20 turns on and will remain on while C100 is on. When C100
turns off, C20 will remain for the specified Off Delay Time (5s), and then turn off.

'31':”':' Off Delay Timer
I OFFDTMR |B-302
Timer Mumber T2
Off Delay Time (0.01 sec) ka0n
Qutput 20

Example timing diagram

C100 ,

. 5 sec ‘

co | L .
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On Delay Timer (ONDTMR) (IB-301)

555 [ useg 19N Delay Timer will delay the “turning on” of the Output parameter by the

specified amount of time (in hundredths of a second) based on the power flow
HPP | N/A [into the IBox. Once the IBox loses power, the Output is turned off immediately. If
the power flow turns off BEFORE the On Delay Time, then the timer is RESET and
the Output is never turned on, so you must have continuous power flow to the
IBox for at least the specified On Delay Time before the Output turns On.

This IBox utilizes a Timer resource (1] .

(TMRF), which cannot be used On Delay Tirmer

anywhere else in your program. ONDTMR IB-301
Timer Mumber Tn *
Cn Delay Time 0.01 sec)  |TAD *
Clutput o1 *

ONDTMR Parameters

« Timer Number: specifies
the Timer(TMRF) number which is used by the ONDTMR instruction

« On Delay Time (0.01sec): specifies how long the Output will
remain on once power flow to the Ibox is removed

 Output: specifies the output that will be delayed
“turning on” by the On Delay Time.

Parameter DLO5 Range
Timer Number T | T0-177
Off Delay Time KV | K0-9999; See DLO5 V-memory map - Data Words
Output X, Y, C,GX,GY,B | See DLO5 V-memory map
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ONDTMR Example
In the following example, the ONDTMR instruction is used to delay the “turning on”
of output C21. Timer 1 (T1) is set to 2 seconds, the "on-delay” period.

When C101 turns on, C21 is delayed turning on by 2 seconds. When C101 turns off,
C21 turns off immediately.

C1D? 0n Delay Timer
I CHDTMR 1B-301
Timer Mumhber T1
On Delay Time {0.01 sec) k200
Cutput 2

Example timing diagram

C101 '

c21
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One Shot (ONESHOT) (IB-303)

One Shot will turn on the given bit output parameter for one scan on an OFF to

DS5 | Used > X . L .
PP Ns/; ON transition of the power flow into the IBox. This IBox is simply a different name

for the PD Coil (Positive Differential).

A E ]
One Shot
ONE;HOTt Pgratmetters - SNEEHIET 23
« Discrete Output: specifies the .
output that will be on for one scan Discrete Output [0 |

ONESHOT Example

Parameter DLO5 Range
Discrete Output XY, C See DLO5 V-memory map

In the following example, the ONESHOT instruction is used to turn C100 on for one
PLC scan after CO goes from an off to on transition. The input logic must produce an
off to on transition to execute the One Shot instruction.

CUI One Shot
1 I OMESHOT IB-303
Discrete Qutput 100

Example timing diagram

] I

‘H‘ Scan time

) ,
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Push On / Push Off Circuit (PONOFF) (1B-300)

bss | Used | Push On/Push Off Circuit toggles an output state whenever its input power flow

transitions from off to on. Requires an extra bit parameter for scan-to-scan state

HPP | N/A

information. This extra bit must NOT be used anywhere else in the program. This
is also known as a “flip-flop circuit”.

SRR a
PONOFF Parameters
. - Fush OnfPush Off Circuit
- Discrete Input: specifies
the input that will toggle PONOFF IB-300
the specified output Discrete Input [0 |
+ Discrete Output: specifies Discrete Output  [Co |
the output that will be
“turned on/off" or toggled Internal State [co |

« Internal State:
specifies a work bit that is used by the instruction

Parameter DLO5 Range
Discrete Input X.Y,C,S,T,CT,GX,GY,SP,B,PB | See DL0O5 V-memory map
Discrete Output X,Y,C,GX,GY,B| See DLO5 V-memory map
Internal State X,Y,C| See DLO5V-memory map

PONOFF Example
In the following example, the PONOFF instruction is used to control the on and off
states of the output C20 with a single input C10. When C10 is pressed once, C20
turns on. When C10 is pressed again, C20 turns off. C100 is an internal bit used by
the instruction.

Push On/Push OfFf Circuit

L POMOFF IB-300
Discrete Input c10
Discrete Output c20
Internal State Z100
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Move Single Word (MOVEW) (IB-200)

ps5 | used | MoOVe Single Word moves (copies) a word to a memory location directly or
wee | nA |indirectly via a pointer, either as a HEX constant, from a memory location, or
indirectly through a pointer.

J|?'-.’|iﬂ| @
MOVEW Parameters Mave Single Ward

« From WORD: specifies the word that | MOVEYY IB-200

will be moved to another location From WORD  [TAD |
+ To WORD: specifies the To WORD [Ta0 |

location where the “From

WORD" will be move to

Parameter DLO5 Range
From WORD V,P.K | KO-FFFF; See DLO5 V-memory map - Data Words
To WORD V,P | See DLO5 V-memory map - Data Words

MOVEW Example

In the following example, the MOVEW instruction is used to move 16-bits of data
from V2000 to V3000 when C100 turns on.

C1EIIEI Move Single Word
1 I WY 1B-200
FromWoORD w2000
TowWwoRD Y3000
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Move Double Word (MOVED) (IB-201)

DS5

Voed Move Double Word moves (copies) a double word to two consecutive memory

HPP

locations directly or indirectly via a pointer, either as a double HEX constant, from

N/A

a double memory location, or indirectly through a pointer to a double memory
location.

W | AR ]
MOVED Parameters s Bt Wit
« From DWORD: specifies the double e Dadhle e
word that will be moved to another | MOVED 1B-201
location From DWORD  [TAD |

+ To DWORD: specifies the location To DWORD [TAD |
where the "From DWORD" will be

moved to.

Parameter DLO5 Range
From WORD V,P.K | KO-FFFFFFFF; See DLO5 V-memory map - Data Words
To WORD V,P | See DLO5 V-memory map - Data Words

MOVED Example

In the following example, the MOVED instruction is used to move 32-bits of data
from V2000 and V2001 to V3000 and V3001 when C100 turns on.

CmP Mowe Couble Wiord
1 I MOVED 1B-201
From DWORD Y2000 - Y2001
To DWORD Y3000 - Y3001
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Math - BCD (MATHBCD) (IB-521)

Math - BCD Format lets you enter complex

DS5 | Used
wee | A | Mathematical expressions like you would in [ L1 @
Visual Basic, Excel, or C++ to do complex Math - BCD
calculations, nesting parentheses up to 4 levels MATIHECE 15521
deep. In addition to + - * /, you can do Modulo WORD Resul
(% aka Remainder), Bit-wise And (&) Or (|) Xor Expression i

(™), and some BCD functions - Convert to BCD
(BCD), Convert to Binary (BIN), BCD Complement
(BCDCPL), Convert from Gray Code (GRAY),
Invert Bits (INV), and BCD/HEX to Seven Segment
Display (SEG).

Example: ((V2000 + V2001) / (V2003 - K100)) * GRAY(V3000 & KOO01F)

Every V-memory reference MUST be to a single word BCD formatted value.
Intermediate results can go up to 32-bit values, but as long as the final result fits in
a 16-bit BCD word, the calculation is valid. Typical example of this is scaling using
multiply then divide, (V2000 * K1000) / K4095. The multiply term most likely will
exceed 9999 but fits within 32 bits. The divide operation will divide 4095 into the
32-bit accumulator, yielding a result that will always fit in 16 bits.

You can reference binary V-memory values by using the BCD conversion function
on a

V-memory location but NOT an expression. That is BCD(V2000) is okay and will
convert V2000 from Binary to BCD, but BCD(V2000 + V3000) will add V2000 as BCD,
to V3000 as BCD, then interpret the result as Binary and convert it to BCD - NOT
GOOD.

Also, the final result is a 16-bit BCD number and so you could do BIN around the
entire operation to store the result as Binary.

MATHBCD Parameters

« WORD Result: specifies the location where the BCD result of the mathematical
expression will be placed (result must fit into 16 bit single V-memory location)

* Expression: specifies the mathematical expression to be executed and the
result is stored in specified WORD Result. Each V-memory location used in the
expression must be in BCD format.

Parameter DLO5 Range
WORD Result V| See DLO5 V-memory map - Data Words
Expression Text
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MATHBCD Example

In the following example, the MATHBCD instruction is used to calculate the math
expression which multiplies the BCD value in V1200 by 1000 then divides by 4095
and loads the resulting value in V2000.

Math - BCD
MATHBCD 1B-521
WORD Result w2000
Expression {1200 * K1000) § k40945
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Math - Binary (MATHBIN) (IB-501)

DS5 | Used

Math - Binary Format lets you enter complex [Ix[=] L]

HPP | N/A

mathematical expressions like you would in Visual Mth - Binary

Basic, Excel, or C++ to do complex calculations, MATHBIN IB-501
nesting parentheses up to 4 levels deep. In addition WORD Result  [TAD :
to + - */, you can do Modulo (% aka Remainder), Expression

Shift Right (>>) and Shift Left (< <), Bit-wise And )
(&) Or (|) Xor (*), and some binary functions -
Convert to BCD (BCD), Convert to Binary (BIN),
Decode Bits (DECO), Encode Bits (ENCO), Invert Bits
(INV), HEX to Seven Segment Display (SEG), and
Sum Bits (SUM).

Example: ((V2000 + V2001) / (V2003 - K10)) * SUM(V3000 & KOO1F)

Every V-memory reference MUST be to a single word binary formatted value.
Intermediate results can go up to 32-bit values, but as long as the final result fits in
a 16 bit binary word, the calculation is valid. Typical example of this is scaling using
multiply then divide, (V2000 * K1000) / K4095. The multiply term most likely will
exceed 65535 but fits within 32 bits. The divide operation will divide 4095 into the
32-bit accumulator, yielding a result that will always fit in 16 bits.

You can reference BCD V-memory values by using the BIN conversion function on a
V-memory location but NOT an expression. That is, BIN(V2000) is okay and will
convert V2000 from BCD to Binary, but BIN(V2000 + V3000) will add V2000 as
Binary, to V3000 as Binary, then interpret the result as BCD and convert it to Binary -
NOT GOOD.

Also, the final result is a 16-bit binary number and so you could do BCD around the
entire operation to store the result as BCD.

MATHBIN Parameters

« WORD Result: specifies the location where the binary result of the mathematical
expression will be placed (result must fit into 16-bit single V-memory location)

« Expression: specifies the mathematical expression to be executed and the
result is stored in specified WORD Result. Each V-memory location used in the
expression must be in binary format.

Parameter DLO5 Range
WORD Result V| See DLO5 V-memory map - Data Words
Expression Text
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MATHBIN Example
In the following example, the MATHBIN instruction is used to calculate the math
expression which multiplies the Binary value in V1200 by 1000 then divides by 4095
and loads the resulting value in V2000.

Math - Binary

1 MATHEIN 1B-501
WORD Result w2000
Expression 41200 % K1000% § K4095
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DS5 | Used

HPP | N/A

Square BCD (SQUARE) (IB-523)

Square BCD squares the given 4-digit WORD BCD number and writes it in as an

8-digit DWORD BCD result.

SQUARE Parameters
 Value (WORD BCD): specifies the
BCD Word or constant that will be
squared
» Result (DWORD BCD): specifies

the location where the squared
DWORD BCD value will be placed

Rl Ead B

SQUARE

Square BCD

|B-523

Yalue (WORD BCD) [TAD |
Result (CWORD BCDY  [W400 |

Parameter DLO5 Range
Value (WORD BCD) V,P.K | K0-9999; See DLO5 V-memory map - Data Words
Result (DWORD BCD) V | See DLO5 V-memory map - Data Words

SQUARE Example

In the following example, the SQUARE instruction is used to square the 4-digit BCD
value in V2000 and store the 8-digit double word BCD result in V3000 and V3001

SQAUARE

Square BCD
IB-523

Yalue WORD BCD) w2000
Result (DWORD BCD) Y3000 -v300
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Square Binary (SQUAREB) (IB-503)

DS5

Used

HPP

NA | 32-bit DWORD Binary result.

SQUAREB Parameters

+ Value (WORD Binary): specifies the
binary Word or constant that will be

squared

* Result (DWORD Binary): specifies the
location where the squared DWORD

binary value will be placed

Square Binary squares the given 16-bit WORD Binary number and writes it as a

NSRS
Sguare Binary
SQUARER IB-603
walue (WORD hinary) [Ta0 |
Result (WVVORD hinan)  [v400 |

Parameter DLO5 Range
Value (WORD BCD) V,P.K | K0-65535; See DLO5 V-memory map - Data Words
Result (DWORD BCD) V | See DLO5 V-memory map - Data Words

SQUAREB Example

In the following example, the SQUAREB instruction is used to square the single word

Binary value in V2000 and store the 8-digit double word Binary result in V3000 and
V3001.

Square Binary

SQUARER
Walue (WORD binary)
Result (WORD hinard

IB-503
W2000
V3000 - w3001
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Sum BCD Numbers (SUMBCD) (IB-522)

Ds5 | Used | Sum BCD Numbers sums up a list of consecutive 4-digit WORD BCD numbers into
HPP | N/A |an 8-digit DWORD BCD result.

You specify the group’s starting and LIR[R [}
ending V- memory addresses (inclusive). Surm BCD Mumbers

When enabled, this instruction will add SUMBGD B-522
up all the numbers in the group (so you Start Address [Vaoo |
may want to place a differential contact End Addr (nclusive)  [v400 |

driving the enable). ) Result (CWORD BCDY  [v400 |
SUMBCD could be used as the first part

of calculating an average.

SUMBCD Parameters

- Start Address: specifies the starting address of a block of V-memory location
values to be added together (BCD)

« End Addr (inclusive): specifies the ending address of a block of V-memory
location values to be added together (BCD)

 Result (DWORD BCD): specifies the location where the sum of the block of
V-memory BCD values will be placed.

Parameter DLO5 Range
Start Address V | See DLO5 V-memory map - Data Words
End Address (inclusive) V | See DLO5 V-memory map - Data Words
Result (DWORD BCD) V | See DLO5 V-memory map - Data Words

SUMBCD Example

In the following example, the SUMBCD instruction is used to total the sum of all
BCD values in words V2000 thru V2007 and store the resulting 8-digit double word
BCD value in V3000 and V3001.

Sum BZD Mumbers

SUMBCD IB-522
Start Address waooa
End Addr {inclusive) w2007

Result (0WORD BCD) V3000 - w3001
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Sum Binary Numbers (SUMBIN) (IB-502)

DS5 | Used | Sum Binary Numbers sums up a list of consecutive 16-bit WORD Binary numbers

HPP | N/A |into a 32-bit DWORD binary result.

You specify the group’s starting and

ending V- memory addresses (inclusive). LNA ©
When enabled, this instruction will add up S B e

all the numbers in the group (so you may | SUMBIN B-502
want to place a differential contact driving | StartAddress [v400 |
the enable). End Addr finclusive) [v400 |
SUMBIN could be used as the first part of Result (DWORD binary) _ [v400 |

calculating an average.

SUMBIN Parameters

- Start Address: specifies the starting address of a block of V-memory location
values to be added together (Binary)

« End Addr (inclusive): specifies the ending address of a block of V-memory
location values to be added together (Binary)

 Result (DWORD Binary): specifies the location where the sum of the block of
V-memory binary values will be placed

Parameter DLO5 Range
Start Address V | See DLO5 V-memory map - Data Words
End Address (inclusive) V | See DLO5 V-memory map - Data Words
Result (DWORD BCD) V | See DLO5 V-memory map - Data Words

SUMBIN Example

In the following example, the SUMBIN instruction is used to total the sum of all
Binary values in words V2000 thru V2007 and store the resulting 8-digit double
word Binary value in V3000 and V3001.

Sum Binary Mumbers

1 SUMBIN IB-502
Start Address Y2000
End Addr {inclusive) Y2007

Fesult (DWORD hinary) V3000 - V3001
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ECOM100 Configuration (ECOM100) (IB-710)

ECOMT100 IP Setup, etc.

You MUST have the ECOM100 _ @
Configuration IBox at the top of your ECOMT00 Config
ladder/stage program with any other ECOM100 IB-710
configuration IBoxes. The Message Buffer ECOM100 #
parameter specifies the starting address Slot K .
of a 65 WORD buffer. This is 101 Octal Status ¥400 :
addresses (e.g. V1400 thru V1500). iorkspace
If you have more than one ECOM100 Msg Bufer (85 WORDs)  [v400 ’

in your PLC, you must have a differen

t

pss | used | ECOM100 Configuration defines all the common information for one specific
wee | nA |ECOM100 module which is used by the other ECOM100 IBoxes; for example,
ECRX - ECOM100 Network Read , ECEMAIL - ECOM100 Send EMail, ECIPSUP -

ECOM100 Configuration IBox for EACH ECOM100 module in your system that

utilizes any ECOM [Box instructions.

The Workspace and Status parameters and the entire Message Buffer are internal,
private registers used by the ECOM100 Configuration IBox and MUST BE UNIQUE in
this one instruction and MUST NOT be used anywhere else in your program.

In order for MOST ECOM100 IBoxes to function, you must turn ON dip switch 7 on
the ECOM100 circuit board. You can keep dip switch 7 off if you are ONLY using
ECOM100 Network Read and Write IBoxes (ECRX, ECWX).

ECOM100 Parameters

- ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx IBoxes that need to reference this
ECOM100 module must reference this logical number

- Slot: specifies the option slot the module occupies
- Status: specifies a V-memory location that will be used by the instruction
« Workspace: specifies a V-memory location that will be used by the instruction

« Msg Buffer: specifies the starting address of a 65 word buffer that will be used
by the module for configuration

Msg Buffer (65 words used)

Parameter DLO5 Range
ECOM100# K | K0-255
Slot K| K1-4
Status V | See DLO5 V-memory map - Data Words
Workspace V | See DLO5 V-memory map - Data Words
v

See DLO5 V-memory map - Data Words
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ECOM100 Example

The ECOM100 Config IBox coordinates all of the interaction with other ECOM100
based IBoxes (ECxxxx). You must have an ECOM100 Config IBox for each ECOM100
module in your system. Configuration IBoxes must be at the top of your program
and must execute every scan.

This IBox defines ECOM100# KO to be in slot 3. Any ECOM100 IBoxes that need to
reference this specific module (such as ECEMAIL, ECRX, ...) would enter KO for their
ECOM100# parameter.

The Status register is for reporting any completion or error information to other
ECOM100 IBoxes. This V-memory register must not be used anywhere else in the
entire program.

The Workspace register is used to maintain state information about the ECOM100,
along with proper sharing and interlocking with the other ECOM100 IBoxes in the
program. This V-memory register must not be used anywhere else in the entire
program.

The Message Buffer of 65 words (130 bytes) is a common pool of memory that is
used by other ECOM100 IBoxes (such as ECEMAIL). This way, you can have a bunch
of ECEMAIL IBoxes, but only need 1 common buffer for generating and sending
each EMail. These V-memory registers must not be used anywhere else in your
entire program.

ECOM100 Config

1 ECOM100 IB-710
ECOMI 00 # Ko

Slot K3

Status Y1501

Waorkspace Wia02

Msg Buffer (55 WORDS) w1400 - ¥1500
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ECOM100 Disable DHCP (ECDHCPD) (I1B-736)

DS5

Used

HPP

N/A

ECOM100 Disable DHCP will setup the ECOM100 to use its internal TCP/IP settings
on a leading edge transition to the IBox. To configure the ECOM100's TCP/IP
settings manually, use the NetEdit3 utility, or you can do it programmatically

from your PLC program using the ECOM100 IP Setup (ECIPSUP), or the individual

ECOM100 IBoxes: ECOM Write IP Address

(ECWRIP), ECOM Write Gateway Address v o
(ECWRGWA), and ECOM100 Write Subnet ECOM1 00 Disable DHCGP

%aSI\(N(ECkWRSNM)' o I ECDHCPD IB-736

e Workspace parameter is an internal, -

private register used by this IBox and MUST BE S < _|
UNIQUE in this one instruction and MUST NOT Workspace 400 |
be used anywhere else in your program. Success [co *]
Either the Success or Error bit parameter will Error [ ‘]
turn on once the command is complete. If Error Code  [¥400 7]

there is an error, the Error Code parameter will
report an ECOM100 error code (less than 100),
or a PLC logic error (greater than 1000).

The "Disable DHCP” setting is stored in Flash-ROM in the ECOM100 and the
execution of this IBox will disable the ECOM100 module for at least a half second
until it writes the Flash-ROM. Therefore, it is HIGHLY RECOMMENDED that you

only execute this IBox ONCE, on second scan. Since it requires a LEADING edge to
execute, use a NORMALLY CLOSED SPO (STR NOT First Scan) to drive the power flow
to the IBox.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECDHCPD Parameters

« ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |IBoxes that need to
reference this ECOM100 module must reference this logical number

+ Workspace: specifies a V-memory location that will be used by the instruction

« Success: specifies a bit that will turn on once the
request is completed successfully

- Error: specifies a bit that will turn on if the
instruction is not successfully completed

* Error Code: specifies the location where the Error Code will be written

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5V-memory map - Data Words
Success X,Y,C.GX,GY,B | See DLO5V-memory map
Error X,Y,C.GX,GY,B | See DLO5 V-memory map
Error Code V | See DLO5 V-memory map - Data Words
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ECDHCPD Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one I1Box. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx
IBoxes using this specific ECOM100 module.

ECOMI00 Config

1 EC:am100 IB-710
EC:Ohi100 # 1]

Slat K

Status waan

Warkspace W4

Meg BUffer (65 WORDS) Y402 - Y502

Rung 2: On the 2nd scan, disable DHCP in the ECOM100. DHCP is the same protocol
used by PCs for using a DHCP Server to automatically assign the ECOM100's IP
Address, Gateway Address, and Subnet Mask. Typically disabling DHCP is done by
assigning a hard-coded IP Address either in NetEdit or using one of the ECOM100
IP Setup IBoxes, but this IBox allows you to disable DHCP in the ECOM100 using
your ladder program. The ECDHCPD is leading edge triggered, not power-flow
driven (similar to a counter input leg). The command to disable DHCP will be sent
to the ECOM100 whenever the power flow into the IBox goes from OFF to ON. If
successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look at
V2000 for the specific error code.

_FirsslgEacan ECOM100 Disable DHCP
ECDHCPD IB-736
2 -
ECOM100%# ]
Waorkspace Wa03
Success Z100
Errar Z1m
Error Code w2000
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ECOM100 Enable DHCP (ECDHCPE) (IB-735)

DS5

ECOM100 Enable DHCP will tell the ECOM100 to obtain its TCP/IP setup from a

HPP

DHCP Server on a leading edge transition to the IBox.

The IBox will be successful once the ECOM100

has received its TCP/IP settings from the DHCP LIAIR -
server. Since it is possible for the DHCP server to ECOM100 Enable DHCF

be unavailable, a Timeout parameter is provided ECDHCPE IB-735

so the IBox can complete, but with an Error (Error ECOMIODZ  [KD .

Code = 1004 decimal). T G 5

See also the ECOM100 IP Setup (ECIPSUP) IBox Waorkspace
717 to directly setup ALL of the TCP/IP parameters EUEEEES o0 s

in a single instruction - IP Address, Subnet Mask, —_— o0 .

and Gateway Address. £ =

trar Code Y400

The Workspace parameter is an internal, private
register used by this IBox and MUST BE UNIQUE
in this one instruction and MUST NOT be used anywhere else in your program.
Either the Success or Error bit parameter will turn on once the command is
complete. If there is an error, the Error Code parameter will report an ECOM100
error code (less than 100), or a PLC logic error (greater than 1000).

The “"Enable DHCP” setting is stored in Flash-ROM in the ECOM100 and the
execution of this IBox will disable the ECOM100 module for at least a half second
until it writes the Flash-ROM. Therefore, it is HIGHLY RECOMMENDED that you

only execute this IBox ONCE, on second scan. Since it requires a LEADING edge to
exec}:}ute, use a NORMALLY CLOSED SPO (STR NOT First Scan) to drive the power flow
to the IBox.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.
ECDHCPE Parameters

« ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |IBoxes that need to
reference this ECOM100 module must reference this logical number

 Timeout(sec): specifies a timeout period so that the
instruction may have time to complete

» Workspace: specifies a V-memory location that will be used by the instruction

« Success: specifies a bit that will turn on once the
request is completed successfully

« Error: specifies a bit that will turn on if the
instruction is not successfully completed

* Error Code: specifies the location where the Error Code will be written

Parameter DLO5 Range
ECOM100# K | K0-255
Timeout (sec) K | K5-127
Workspace V | SeeDLO5 V-memory map - Data Words
Success X.Y,C,GX,GY,B | See DLO5 V-memory map
Error X,Y.C,GX,GY,B | See DLO5 V-memory map
Error Code V | See DLO5 V-memory map - Data Words
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ECDHCPE Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one I1Box. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx
IBoxes using this specific ECOM100 module.

ECOMI00 Config
1 ECOMI00 IB-710
ECOMI00# K0
Slot K1
Status w400
Workspace a0
Msg Buffer (65 WORDS) Va0z - va02

Rung 2: On the 2nd scan, enable DHCP in the ECOM100. DHCP is the same protocol
used by PCs for using a DHCP Server to automatically assign the ECOM100's IP
Address, Gateway Address, and Subnet Mask. Typically this is done using NetEdit,
but this IBox allows you to enable DHCP in the ECOM100 using your ladder
program. The ECDHCPE is leading edge triggered, not power-flow driven (similar to
a counter input leg). The commands to enable DHCP will be sent to the ECOM100
whenever the power flow into the IBox goes from OFF to ON. The ECDHCPE does
more than just set the bit to enable DHCP in the ECOM100, but it then polls the
ECOM100 once every second to see if the ECOM100 has found a DHCP server

and has a valid IP Address. Therefore, a timeout parameter is needed in case the
ECOM100 cannot find a DHCP server. If a timeout does occur, the Error bit will turn
on and the error code will be 1005 decimal. The Success bit will turn on only if the
ECOM100 finds a DHCP Server and is assigned a valid IP Address. If successful, turn
on C100. If there is a failure, turn on C101. If it fails, you can look at V2000 for the
specific error code.

_Fi;s;ﬁncan ECOM100 Enahle DHCP
ECDHCPE |IB-735
2 ——F
ECOM100 # K0
Timeout{zec) K10
Workspace Wa03
Success 100
Errar 1
Error Code w2000
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ECOM100 Query DHCP Setting (ECDHCPQ) (I1B-734)

ECDHCPQ Parameters

ECOM100 Query DHCP Setting will determine if DHCP is enabled in the ECOM100

DS5 | Used
wee | A |ON a leading edge transition to the IBox. The DHCP Enabled bit parameter will be
ON if DHCP is enabled, OFF if disabled.

The Workspace parameter is an internal,
private register used by this IBox and MUST RAESE _ e
UNIQUE in this one instruction and MUST NC SR D ey IR il
be used anywhere else in your program. ECOHCPG B-734
Either the Success or Error bit parameter will ECOM100#  [KD |
turn on once the command is complete. Warkspace 400 |
In order for this ECOM100 IBox to function, Success [c0 |
you must turn ON dip switch 7 on the Errar [ |
ECOM100 circuit board. DHCP Enabled  [CD |

« ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |IBoxes that need to
reference this ECOM100 module must reference this logical number

» Workspace: specifies a V-memory location that will be used by the instruction
« Success: specifies a bit that will turn on once the

instruction is completed successfully

« Error: specifies a bit that will turn on if the
instruction is not successfully completed

« DHCP Enabled: specifies a bit that will turn on if the ECOM100’s
DHCP is enabled or remain off if disabled - after instruction query,
be sure to check the state of the Success/Error bit state along with
DHCP Enabled bit state to confirm a successful module query

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Success X.Y,C,GX,GY,B | See DLO5V-memory map
Error X,Y,C,GX,GY,B | See DLO5 V-memory map
DHCP Enabled X,Y,C,GX,GY,B | See DLO5 V-memory map
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ECDHCPQ Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one I1Box. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx

IRAvac 1icinA thic enarcific ECONINN mAAdnla

ECOM100 Config

1 ECOM100 IB-710
ECOM100 # Ko

Slot K1

Status Y400

Workspace w401

Msg Buffer (65 WORDS) Y402 - VEO2Z

ECOM100 and store it in C5. DHCP is the same protocol used by PCs for using a
DHCP Server to automatically assign the ECOM100's IP Address, Gateway Address,
and Subnet Mask. The ECDHCPQ is leading edge triggered, not power-flow driven
(similar to a counter input leg). The command to read (Query) whether DHCP is
enabled or not will be sent to the ECOM100 whenever the power flow into the 1Box
goes from OFF to ON. If successful, turn on C100. If there is a failure, turn on C101.

_FirSs;SDcan ECOM100 Query DHCF Setting
EZDHCPQ 1B-734
2 -t
ECOmM100 3 k0o
Workspace Wa03
Success c100
Error c101
DHCF Enahled 5
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ECOM100 Send E-mail (ECEMAIL) (IB-711)

055 | usea | ECOM100 Send EMail, on a leading edge transition, will behave as an EMail client
we | wa | @nd send an SMTP request to your SMTP Server to send the EMail message to the
EMail addresses in the To: field and also to those listed in the Cc: list hard coded

in the ECOM100. It will send the SMTP request based on the specified ECOM100#,
which corresponds to a specific unique ECOM100

g;)c;g‘ir%l;:ation (ECOM100) at the top of your . ECOM100 Semd vl y
. ECEMAIL IB-711
The Body: field supports what the PRINT and FLOMIO0
VPRINT instructions support for text and embedded e
variables, allowing you to embed real-time data in Errar
your EMail (e.g. "V2000 = " V2000:B). Erero‘de |
The Workspace parameter is an internal, private Lib,-w\ ]
register used by this IBox and MUST BE UNIQUE Body

in this one instruction and MUST NOT be used

anywhere else in your program.

Either the Success or Error bit parameter will turn

on once the request is complete. If there is an error, the Error Code parameter will
report an ECOM100 error code (less than 100), an SMPT protocol error (between
100 and 999), or a PLC logic error (greater than 1000).

Since the ECOM100 is only an EMail Client and requires access to an SMTP Server,
you MUST have the SMTP parameters configured properly in the ECOM100 via the
ECOM100's Home Page and/or the EMail Setup instruction (ECEMSUP). To get to
the ECOM100’s Home Page, use your favorite Internet browser and browse to the
ECOM100’s IP Address, e.g. http://192.168.12.86

You are limited to approximately 100 characters of message data for the entire
instruction, including the To: Subject: and Body: fields. To save space, the ECOM100
supports a hard coded list of EMail addresses for the Carbon Copy field (cc:) so
that you can configure those IN the ECOM100, and keep the To: field small (or even
empty), to leave more room for the Subject: and Body: fields.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECEMAIL Parameters

« ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |IBoxes that need to
reference this ECOM100 module must reference this logical number

+ Workspace: specifies a V-memory location that will be used by the instruction

« Success: specifies a bit that will turn on once the
request is completed successfully

« Error: specifies a bit that will turn on if the
instruction is not successfully completed

« Error Code: specifies the location where the Error Code will be written
« To: specifies an E-mail address that the message will be sent to
« Subject: subject of the e-mail message

 Body: supports what the PRINT and VPRINT instructions
support for text and embedded variables, allowing you
to embed real-time data in the EMail message
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Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C.GX,GY,B | See DLO5V-memory map
Error X,Y,C.GX,GY,B | See DLO5 V-memory map
Error Code V | See DLO5 V-memory map
To: Text
Subject: Text
Body: See PRINT and VPRINT instructions

ECEMAIL Decimal Status Codes

This list of status codes is based on the list in the ECOM100 Mock Slave Address 89
Command Specification.

ECOM100 Status codes can be classified into four different areas based on its decimal

value:
ECOM100 Status Codes Areas
0-1 Normal Status - no error
2-99 Internal ECOM100 errors
100-999 Standard TCP/IP protocol errors (SMTP, HTTP, etc.)
1000+ IBox ladder logic assigned errors (SP Slot Error, etc.)

For the ECOM100 Send EMail IBox, the status codes below are specific to this IBox:
Normal Status 0 - 1

ECOM100 Send EMAIL IBOX Status Codes

0-1

Success - ECEMAIL completed successfully

1

Busy - ECEMAIL IBoxlogic sets the Error register to this
value when the ECEMAIL starts a new request

Internal ECOM100 Errors (2-99)

Internal ECOM100 100 Errors (2-99)

Timeout Errors- last digit shows where in ECOM100's SMTP state logic the timeout

10-19 occured; regardless of the last digit, the SMTP conversation with the SMTPServer timed
out
SMTP Internal Errors (20-29)
20 TCP Write Error
21 No Sendee
22 Invalid State
23 Invalid Data
24 Invalid SMTP Configuration
25 Memory Allocation Error
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ECEMAIL IBox Ladder Logic Assigned Errors (1000+)

Internal ECOM100 100 Errors (2-99)

10-19

SP SLot Error - The SP error bit for the ECOM100's slot turned on. Possibly using RX or WX
instructions on the ECOM100 and walking on the ECEMAIL execution. User should use ECRX
and ECWX IBoxes.

ECEMAIL IBox Ladder Logic Assigned Errors (1000+)

SMTP Protocol Errors - SMTP (100-999)
1xx Informational replies
2xx Success replies
200 (Non-standard success response.)
211 System Status, or system help reply
214 Help message
220 <domain> Service ready - Ready to start TLS
221 <domain> Service closing transmission channel
50 OK; queuing for node <node> started
Requested mail action okay, completed
251 OK, no messages waiting for node <node>
User not local will to <forward-path>
252 OK, pending messages for node <node> started
Cannot VRFY (e.g. info is not local), but will take message for this user and attempt delivery
253 OK, message pending messages for node <node> started
3xx (re)direction replies
354 Start mail input; end with <CRLF> <CRLF>
355 Octet-offset is the transaction offset
4xx Client / request error replies
421 <domain> Service not available, closing transmission channel
432 A password transition is needed
450 Requested mail action not taken: mailbox unavailable
ATRN request refused
451 Requested action aborted: local error in processing
Unable to process ATRN request now
452 Requested action not taken: insufficient system storage
453 You have no mail
454 TLS not available due to temporary reason -
Encryption required for requested authentication mechanism
458 Unable to queue messages for node <node>
459 Node <node> not allowed: <reason>
5xx Server/ process error replies
500 Syntax error, command unrecognized Syntax error
501 Syntax error in parameter or arguments
502 Command notimplemented
NOTE: *250 is success in SMTP. ECOM100 reports this as a status code of 0, success.

Continued on next page
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SMTP Protocol Errors - SMTP (100-999) cont'd
503 Bad sequence of commands
504 Command parameter not implemented
521 <domain> Does not accept mail
530 Access denied - Must issue a STARTTLS command first”

Encryption required for requested authentication mechanism

534 Authentication mechanism too weak
538 Encryption required for requested authentication mechanism
550 Requested action not taken: mailbox unavailable
551 User not local; please try <forward path>
552 Requested mail action aborted: exceeded storage allocation
553 Requested action not taken: mailbox name not allowed
554 Transaction failed
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ECEMAIL Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot

1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one I1Box. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx IBoxes
using this specific ECOM100 module.

ECOMI00 Config

1 ECOMI 0D IB-710
ECOM100 # K0
Slot K1
Status Y400
Workspace W40
Wsg Buffer (B5 WORDS) Y407 - VA2

Rung 2: When a machine goes down, send an email to Joe in maintenance and to
the VP over production showing what machine is down along with the date/time
stamp of when it went down.

The ECEMAIL is leading edge triggered, not power-flow driven (similar to a counter
input leg). An email will be sent whenever the power flow into the IBox goes from
OFF to ON. This helps prevent self inflicted spamming.

If the EMail is sent, turn on C100. If there is a failure, turn on C101. If it fails, you can
look at V2000 for the SMTP error code or other possible error codes.

. ECOM100 Send EMail
Machine Down EGEMAIL IB-711
c10
2 [ |
ECOnM100# KD
Warkspace Wan3
Success Z100
Errar Z1m
Etror Code w2000
To joe@acme.com, vypEacme.com
Suhject Machine Offling
Body "Machine # wa010:8 "went offline
at" _time:24" an" _date:us
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DS5

Used

HPP

N/A

When the ECOM100 is first powered up, it NI o
copies the EMail setup data stored in ROM to _
. . . ECOM100 Restore Default EMail Setup

the working copy in RAM. You can then modify

this working copy from your program using the SEEHDE e
ECOM100 EMail Setup (ECEMSUP) IBox. After ECOMIon®  [KO °l
modifying the working copy, you can later rest Workspace w400 “]
the original setup data via your program by us CUCLEsS [CO +]
thIS |BOX. Errar |CD o|
The Workspace parameter is an internal, privat Error Coda [v400 ]

register used by this IBox and MUST BE UNIQU<

ECOM100 Restore Default E-mail Setup (ECEMRDS) (IB-713)

ECOM100 Restore Default EMail Setup, on a leading edge transition, will restore
the original EMail Setup data stored in the ECOM100 back to the working copy
based on the specified ECOM100#, which corresponds to a specific unique
ECOM100 Configuration (ECOM100) at the top of your program.

in this one instruction and MUST NOT be used anywhere else in your program.

Either the Success or Error bit parameter will turn on once the command is
complete. If there is an error, the Error Code parameter will report an ECOM100
error code (less than 100), or a PLC logic error (greater than 1000).

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECEMRDS Parameters

« ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx IBoxes that need to
reference this ECOM100 module must reference this logical number

+ Workspace: specifies a V-memory location that will be used by the instruction

« Success: specifies a bit that will turn on once the
request is completed successfully

- Error: specifies a bit that will turn on if the
instruction is not successfully completed

* Error Code: specifies the location where the Error Code will be written

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C.GX,GY,B | See DLO5 V-memory map
Error X.Y,C,GX,GY,B | See DLO5 V-memory map
Error Code V | See DLO5 V-memory map - Data Words
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ECEMRDS Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one IBox. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx

IBoxes using this specific ECOM100 module.

ECOMI00 Config
1 ECOM100 IB-710
ECOMI00# Ko
Slot k1
Status w400
Workspace a1
Msg Buffer (65 WORDS) w402 - w502

Rung 2: Whenever an EStop is pushed, ensure that president of the company gets

copies of all EMails being sent.

The ECOM100 EMail Setup IBox allows you to set/change the SMTP EMail settings

stored in the ECOM100.

EStop Pushed
Cc11
2 | |

ECEMSUP 1B-712
ECOM100# K0
Warkspace WEO3
Success 100
Error c1m
Error Code W2000

ECOM100 EMail Setup

SMTP Server IP Addr

Sender Mame

Sender Email

Faort Mumber

Tirmeout {(sec)

e presidenti@acme.cam
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ECEMRDS Example

Rung 3: Once the EStop is pulled out, take the president off the cc: list by restoring
the default EMail setup in the ECOM100.

The ECEMRDS is leading edge triggered, not power-flow driven (similar to a counter
input leg). The ROM based EMail configuration stored in the ECOM100 will be
copied over the “working copy” whenever the power flow into the IBox goes from
OFF to ON (the working copy can be changed by using the ECEMSUP [Box).

If successful, turn on C102. If there is a failure, turn on C103. If it fails, you can look
at V2001 for the specific error code.

ECOMI100 Restore Default EMail Setup

ESTD%T:'ShEd ECEMRDS IB-713
3 —

ECOmM100 # ]

Workspace Wan4

Success c102

Error c103

Error Code Y2001
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ECOM100 E-mail Setup (ECEMSUP) (IB-712)

DS5

Used

ECOM100 EMail Setup, on a leading edge transition, will modify the working copy

HPP

N/A

of the EMail setup currently in the ECOM100 based on the specified ECOM100#,

which corresponds to a specific unique ECOM100 Configuration (ECOM100) at the
top of your program.

. . M ]
You may pick and choose any or all fields to ECOM100 EMail Setup
by? modkified using this inlstructi?n. Note that EosuaLe - [E3IE
these changes are cumulative: if you execute  enac =—_
multiple ECOM100 EMail Setup IBoxes, then all P
of the changes are made in the order they are Error
executed. Also note that you can restore the = awite serer e A |
original ECOM100 EMail Setup that is stored  Sender Mame | |
in the ECOM100 to the working copy by using I Sendar Email | |
the ECOM100 Restore Default EMail Setup [ Font tumber ' '
(ECEMRDS) IBox. B e I

The Workspace parameter is an internal, private
register used by this IBox and MUST BE UNIQUE in this one instruction and MUST
NOT be used anywhere else in your program.

Either the Success or Error bit parameter will turn on once the command is
complete. If there is an error, the Error Code parameter will report an ECOM100
error code (less than 100), or a PLC logic error (greater than 1000).

You are limited to approximately 100 characters/bytes of setup data for the

entire instruction. So if needed, you could divide the entire setup across multiple
ECEMSUP IBoxes on a field-by-field basis, for example do the Carbon Copy (cc:) field
in one ECEMSUP IBox and the remaining setup parameters in another.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECEMSUP Parameters

« ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |IBoxes that need to
reference this ECOM100 module must reference this logical number

» Workspace: specifies a V-memory location that will be used by the instruction

« Success: specifies a bit that will turn on once the
request is completed successfully

- Error: specifies a bit that will turn on if the
instruction is not successfully completed

« Error Code: specifies the location where the Error Code will be written

« SMTP Server IP Addr: optional parameter that specifies the IP
Address of the SMTP Server on the ECOM100’s network

« Sender Name: optional parameter that specifies the sender name that
will appear in the “From:” field to those who receive the e-mail

 Sender EMail: optional parameter that specifies the sender EMail address
that will appear in the “From:” field to those who receive the e-mail
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ECEMSUP Parameters

 Port Number: optional parameter that specifies the TCP/IP Port
Number to send SMTP requests; usually this does not to be configured
(see your network administrator for information on this setting)

 Timeout (sec): optional parameter that specifies the number of seconds
to wait for the SMTP Server to send the EMail to all the recipients

 Cc: optional parameter that specifies a list of “carbon
copy” Email addresses to send all EMails to.

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,.GX,GY,B | See DLO5 V-memory map
Error X,Y,C,GX,GY,B | See DLO5 V-memory map
Error Code V | See DLO5 V-memory map - Data Words
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ECEMSUP Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one IBox. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx
IBoxes using this specific ECOM100 module.

ECOM100 Coniig

1 ECOM100 IB-710
ECOM100 # KD

Slot K1

Status w400

Workspace W40

Wsg Buffer (55 WORDS) Ya0Z - V&2

5_ 1 78 I DLO5 Micro PLC User Manual, 6th Edition, Rev. G




Chapter 5: Standard RLL Instructions.

ECEMSUP Example

Rung 2: Whenever an EStop is pushed, ensure that president of the company gets
copies of all EMails being sent.The ECOM100 EMail Setup IBox allows you to set/
change the SMTP EMail settings stored in the ECOM100. The ECEMSUP is leading
edge triggered, not power-flow driven (similar to a counter input leg). At power-up,
the ROM based EMail configuration stored in the ECOM100 is copied to a RAM
based “working copy”. You can change this working copy by using the ECEMSUP
IBox. To restore the original ROM based configuration, use the Restore Default
EMail Setup ECEMRDS IBox.

ECOM100 EMail Setup

EStop Pushed ECEMSUP IB-712
C1
|
1T

ECOM100# K0

Wiarkspace Wan3

Success c1o0

Errar c101

Error Code w2000

SMTP Server IP Addr

Sender Mame

Sender Email

Port Mumber

Timeout {sec.)

Zc presidenti@acme.cam

If successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look
at V2000 for the specific error code.

Rung 3: Once the EStop is pulled out, take the president off the cc: list by restoring
the default EMail setup in the ECOM100.

ECOM100 Restore Default EMail Setup

EStop Pushed ECEMRDS IB-713
C11
—+f
ECOMI00# K0
Winrkspace Wa04
Success c102
Errar 103
Error Code W20
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ECOM100 IP Setup (ECIPSUP) (IB-717)

DS5 | Used

HPP | N/A

IBox at the top of your program. 1] e
The Workspace parameter is an internal, private g amEsewe
register used by this IBox and MUST BE UNIQUE ECON 00 £ 7 —
in this one instruction and MUST NOT be used ok
anywhere else in your program. o
Either the Success or Error bit parameter will Error
turn on once the command is complete. If there Error Code
is an error, the Error Code parameter will report IP Address
an ECOM100 error code (less than 100), or a PLC Subnet Mask
logic error (greater than 1000). GatewayAddress [0 0 . 0 . 0 °

This setup data is stored in Flash-ROM in the

ECOM100 IP Setup will configure the three TCP/IP parameters in the ECOM100: IP
Address, Subnet Mask, and Gateway Address, on a leading edge transition to the
IBox. The ECOM100 is specified by the ECOM100#, which corresponds to a specific
unique ECOM100 Configuration (ECOM100)

ECOM100 and will disable the ECOM100 module for at least a half second until

it writes the Flash-ROM. Therefore, it is HIGHLY RECOMMENDED that you only
execute this IBox ONCE on second scan. Since it requires a LEADING edge to
execute, use a NORMALLY CLOSED SPO (NOT First Scan) to drive the power flow to
the IBox.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECIPSUP Parameters

ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |IBoxes that need to
reference this ECOM100 module must reference this logical number

Workspace: specifies a V-memory location that will be used by the instruction

Success: specifies a bit that will turn on once the
request is completed successfully

Error: specifies a bit that will turn on if the
instruction is not successfully completed

Error Code: specifies the location where the Error Code will be written
IP Address: specifies the module’s IP Address

Subnet Mask: specifies the Subnet Mask for the module to use
Gateway Address: specifies the Gateway Address for the module to use

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,.GX,GY,B | See DLO5 V-memory map
Error X.Y,C,GX,GY,B | See DLO5 V-memory map
Error Code V | See DLO5 V-memory map - Data Words
IP AddressIP Address 0.0.0.1. to 255.255.255.254
Aubnet Mask AddressIP 0.0.0.1. to 255.255.255.254
Gateway AddressIP Address 0.0.0.1. t0 255.255.255.254
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ECIPSUP Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one 1Box. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module.V401 is used to coordinate/interlock the
logic in all of the other ECxxxx IBoxes using this specific ECOM100 module. V402-
V502 is a common 130 byte buffer available for use by the other ECxxxx IBoxes
using this specific ECOM100 module.

ECOM100 Config
ECOmMi00 IB-710
ECOM100# kD
Slot k1
Status w400
Workspace W01
M=o Buffer (5 WORDS) Wa0z - vwa0z2

Rung 2: On the 2nd scan, configure all of the TCP/IP parameters in the ECOM100:
IP Address: 192.168. 12.100
Subnet Mask: 255255. 0. O
Gateway Address: 192.168. 0. 1

The ECIPSUP is leading edge triggered, not power-flow driven (similar to a counter
input leg). The command to write the TCP/IP configuration parameters will be sent
to the ECOM100 whenever the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look
at V2000 for the specific error code.

_FirstScan ECOM100 IP Setup
jpj_, ECIPSUP IB-717
f
ECOMT00# ko
Workspace Wai3
Success c100
Errar c1m
Error Code w2000
IP Address 182.168.12.100
Subnetmask 255.255.0.0
Gateway Address 192.168.0.1
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ECOM100 Read Description (ECRDDES) (IB-726)

bS5 | Used |ECOMT00 Read Description will read the ECOM100's Description field up to the
HPP | N/A |number of specified characters on a leading edge transition to the IBox.
The Workspace parameter is an internal, private WEAE )
register used by this IBox and MUST BE UNIQUE 2 o
in this one instruction and MUST NOT be used SRR Rk el
anywhere else in your program. ECRDDES IB-7 26
Either the Success or Error bit parameter will turn stonile |l -
on once the command is complete. Waorkspace
In order for this ECOM100 IBox to function, you =LEEBEE co .
must turn ON dip switch 7 on the ECOM100 circuit Errar Co :
board. Deseription
Mum Chars K1 *

ECRDDES Parameters

ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |IBoxes that need to
reference this ECOM100 module must reference this logical number.

Workspace: specifies a V-memory location that will be used by the instruction.

Success: specifies a bit that will turn on once the
request is completed successfully.

Error: specifies a bit that will turn on if the
instruction is not successfully completed.

Description: specifies the starting buffer location where
the ECOM100’s Module Name will be placed

Num Char: specifies the number of characters (bytes)
to read from the ECOM100's Description field.

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,.GX,GY,B | See DLO5 V-memory map
Error X.Y,C,GX,GY,B | See DLO5 V-memory map
Description V | See DLO5 V-memory map - Data Words
Num Chars K | K1-128
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ECRDDES Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one IBox. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module.V401 is used to coordinate/interlock the
logic in all of the other ECxxxx IBoxes using this specific ECOM100 module. V402-
V502 is a common 130 byte buffer available for use by the other ECxxxx IBoxes
using this specific ECOM100 module.

ECOMTO0 Config

1 ECON1T00 IB-710
ECONT00 # KD

Slot K1

Status Y400

Warkspace W41

Msq Buffer (55 WORDS) 402 - w502

Rung 2: On the 2nd scan, read the Module Description of the ECOM100 and store it
in V3000 thru V3007 (16 characters). This text can be displayed by an HMI.

The ECRDDES is leading edge triggered, not power-flow driven (similar to a counter
input leg). The command to read the module description will be sent to the
ECOM100 whenever the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101.

_F"S'S;SDCE'" ECOMT00 Read Description
ECRDDES IB-726
Z —-
ECOMI 00 # K0
Warkspace Wal3
Success 100
Errar 101
Description Y3000
Murm Chars K16
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ECOM100 Read Gateway Address (ECRDGWA) (IB-730)

DS5

used |ECOM100 Read Gateway Address will read the 4 parts of the Gateway IP address

HPP

N/a |and store them in 4 consecutive V-memory locations in decimal format, on a

leading edge transition to the IBox.

The Workspace parameter is an internal,
private register used by this IBox and
MUST BE UNIQUE in this one instruction
and MUST NOT be used anywhere else
in your program.

Either the Success or Error bit parameter
will turn on once the command is
complete.

In order for this ECOM100 IBox to

AR @
ECOM100 Read Gateway Address
ECRDGWA IB-730
ECOM100# K *
Workspace
Success
Errar o *
Gateway P Addr(d wards) V400 -

function, you must turn ON dip switch 7 on the ECOM100 circuit board.

ECRDGWA Parameters

« ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |IBoxes that need to
reference this ECOM100 module must reference this logical number

+ Workspace: specifies a V-memory location that will be used by the instruction
« Success: specifies a bit that will turn on once the

request is completed successfully

« Error: specifies a bit that will turn on if the
instruction is not successfully completed

« Gateway IP Addr: specifies the starting address where the ECOM100’s
Gateway Address will be placed in 4 consecutive V-memory locations

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,GX,GY,B | See DLO5V-memory map
Error X,Y.C,GX,GY,B | See DLO5 V-memory map
Gateway IP Address (4 Words) V | See DLO5 V-memory map - Data Words
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ECRDGWA Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one I1Box. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx
IBoxes using this specific ECOM100 module.

ECOMT00 Canfig

1 ECOM100 IB-710
ECO 00 # kD0

Slot K1

Status W40

Workspace W40

Msg Buffer (65 WORDS) V407 - WED2

Rung 2: On the 2nd scan, read the Gateway Address of the ECOM100 and store it in
V3000 thru V3003 (4 decimal numbers). The ECOM100's Gateway Address could be

displayed by an HMI.

The ECRDGWA is leading edge triggered, not power-flow driven (similar to a
counter input leg). The command to read the Gateway Address will be sent to the
ECOM100 whenever the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101.

_Fi[SS;SDEan ECOMT00 Read Gateway Address
ECRDGYA, |B-730
2 =t
ECOMiIO0# k0
Warkspace V503
Success Z100
Errar c1Mm
Gateway IP Addr{4 wards) W3000- %3003
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ECOM100 Read IP Address (ECRDIP) (IB-722)

Dss | used [ECOM100 Read IP Address will read the 4 parts of the IP address and store
HPP | N/A [them in 4 consecutive V-memory locations in decimal format, on a leading edge
transition to the IBox.

The Workspace parameter is an interna
private register used by this IBox and BRI e
MUST BE UNIQUE in this one instructio ECOM100 Read IP Address
and MUST NOT be used anywhere else | coopp B-722
your program.

. . ECON100 # [k |
Either the Success or Error bit paramete
will turn on once the command is Workspace 400 |
complete. Success [C0 |
In order for this ECOM100 IBox to Etror [ |
function, you must turn ON dip switch
on the ECOM100 circuit board. Prfess(unds) | |

ECRDIP Parameters

« ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |Boxes that need to
reference this ECOM100 module must reference this logical number

» Workspace: specifies a V-memory location that will be used by the instruction

« Success: specifies a bit that will turn on once the
request is completed successfully

« Error: specifies a bit that will turn on if the
instruction is not successfully completed

« IP Address: specifies the starting address where the ECOM100’s IP
Address will be placed in 4 consecutive V-memory locations

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,GX,GY,B | See DLO5V-memory map
Error X.Y,C,GX,GY,B | See DLO5 V-memory map
IP Address (4 Words) V | See DLO5 V-memory map - Data Words
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ECRDIP Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one IBox. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx
IBoxes using this specific ECOM100 module.

ECOMI00 Config
1 ECOMI 00 IB-710
ECOMIO0# K0
Slot K1
Status Wa00
Workspace W01
hMsg Buffer (65 WORDS) Y402 - Y502

Rung 2: On the 2nd scan, read the IP Address of the ECOM100 and store it in V3000
thru V3003 (4 decimal numbers). The ECOM100’s IP Address could be displayed by
an HML.

The ECRDIP is leading edge triggered, not power-flow driven (similar to a counter
input leg). The command to read the IP Address will be sent to the ECOM100
whenever the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101.

_F"SS;%CG" ECOMI00 Read IF Address
ECRDIP 1B-722
2 -
ECOMI003# K0
Workspace Wan3
Success Z100
Error c1m
IP Address {4 words) Wa00o0o - w3003
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ECOM100 Read Module ID (ECRDMID) (IB-720)

pss | used |[ECOM100 Read Module ID will read the binary (decimal) WORD sized Module ID
HPp | N/A |on a leading edge transition to the IBox.

The Workspace parameter is an internal,
private register used by this IBox and MU! o o
BE UNIQUE in this one instruction and ECOM100 Read Module (D
MUST NOT be used anywhere else in youl ECROMID IB-720
program.
Either the Success or Error bit parameter ECOM100#  [KO |
will turn on once the command is Workspace (w400 |
complete. Success [Co |
In order for this ECOM100 IBox to functio Errar [Co |
you must turn ON dip switch 7 on the
ECOM100 circuit board. Module D [v400 |

ECRDMID Parameters

« ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |IBoxes that need to
reference this ECOM100 module must reference this logical number

« Workspace: specifies a V-memory location that will be used by the instruction

« Success: specifies a bit that will turn on once the
request is completed successfully

« Error: specifies a bit that will turn on if the
instruction is not successfully completed

» Module ID: specifies the location where the ECOM100’s
Module ID (decimal) will be placed

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,GX,GY,B | See DLO5V-memory map
Error X.Y,C,GX,GY,B | See DL05 V-memory map
Module ID V | See DLO5 V-memory map - Data Words
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Chapter 5: Standard RLL Instructions.

ECRDMID Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one IBox. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module.V401 is used to coordinate/interlock the
logic in all of the other ECxxxx IBoxes using this specific ECOM100 module. V402-
V502 is a common 130 byte buffer available for use by the other ECxxxx |IBoxes
using this specific ECOM100 module.

ECOM100 Config
1 ECON1 00 IB-710
ECOM100# KD
Slot K1
Status w400
Warkspace W4
Msq Buffer (55 WORDs) V402 - va02

Rung 2: On the 2nd scan, read the Module ID of the ECOM100 and store it in V2000.

The ECRDMID is leading edge triggered, not power-flow driven (similar to a counter
input leg). The command to read the module ID will be sent to the ECOM100
whenever the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101.

_Fifasllj%ﬂaﬂ ECOM100 Read Module ID
ECRDMID IB-720
2 -t
ECOMI00# k10
Workspace WAan3
Success 100
Errar c1m
Module ID Y2000
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ECOM100 Read Module Name (ECRDNAM) (IB-724)

DS5 | Used [ECOM100 Read Name will read the Module Name up to the number of specified
HPP | N/A |characters on a leading edge transition to the IBox.
The Workspace parameter is an internal, private NI 5]
register used by this IBox and MUST BE UNIQUE
in this one instruction and MUST NOT be used B0 0] Read Welms
anywhere else in your program. ECROMNANM IB-724
Either the Success or Error bit parameter will ECOM100%  [KD |
turn on once the command is complete. Workspace V400 H
In order for this ECOM100 IBox to function, you Success [co ‘]
must turn ON dip switch 7 on the ECOM100 Errar [co ‘]
circuit board. Module Mame  [v40D ]
Mum Chars  [K1 H

ECRDNAM Parameters

ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |Boxes that need to
reference this ECOM100 module must reference this logical number

Workspace: specifies a V-memory location that will be used by the instruction

Success: specifies a bit that will turn on once the
request is completed successfully

Error: specifies a bit that will turn on if the
instruction is not successfully completed

Module Name: specifies the starting buffer location where
the ECOM100’s Module Name will be placed

Num Chars: specifies the number of characters (bytes)
to read from the ECOM100’'s Name field

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Success X.Y,C,GX,GY,B | See DL05 V-memory map
Error X.Y,C,GX,GY,B | See DLO5 V-memory map
Module Name V | See DLO5 V-memory map - Data Words
Num Chars K | K1-128
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Chapter 5: Standard RLL Instructions.

ECRDNAM Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one I1Box. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx
IBoxes using this specific ECOM100 module.

ECOM100 Config

1 ECOM100 IB-710
ECOMI00 # K0

Slot K1

Status wWa0o

Warkspace WA

Wsg Buffar (65 WORDS) Y402 - WAD2Z

Rung 2: On the 2nd scan, read the Module Name of the ECOM100 and store it in
V3000 thru V3003 (8 characters). This text can be displayed by an HMI.

The ECRDNAM is leading edge triggered, not power-flow driven (similar to a
counter input leg). The command to read the module name will be sent to the
ECOM100 whenever the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101.

_Fi;a;ﬁncan ECOM100 Read Mame
ECRDMAM IB-724
2
ECOM100# k0
Workspace Wa03
Success 100
Errar 1o
Module Mame W30oa
Murm Chars [}
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ECOM100 Read Subnet Mask (ECRDSNM) (IB-732)

pss | used [ECOM100 Read Subnet Mask will read the 4 parts of the Subnet Mask and store
HPP | N/A |them in 4 consecutive V-memory locations in decimal format, on a leading edge
transition to the IBox.

The Workspace parameter is an internal,

private register used by this IBox and Ml AL e
BE UNIQUE in this one instruction and ECOM100 Read Subnet Mask

MUST NOT be used anywhere else in yo ECRDSHM IB-732
program. ECOMI00# (k0 |
Either the Success or Error bit parameter WWarkspace [va0Q |
will turn on once the command is compl SuCcess [Co |
In order for this ECOM100 IBox to functi Ertor [co |
you must turn ON dip switch 7 on the Subnet Mask (4 wordsy  [V400 |
ECOM100 circuit board.

ECRDSNM Parameters

+ ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |IBoxes that need to
reference this ECOM100 module must reference this logical number

» Workspace: specifies a V-memory location that will be used by the instruction

« Success: specifies a bit that will turn on once the
request is completed successfully

« Error: specifies a bit that will turn on if the
instruction is not successfully completed

 Subnet Mask: specifies the starting address where the ECOM100's
Subnet Mask will be placed in 4 consecutive V-memory locations

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,GX,GY,B | See DLO5V-memory map
Error X.Y,C,GX,GY,B | See DLO5 V-memory map
Subnet Mask (4 Words) V | See DLO5 V-memory map - Data Words
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Chapter 5: Standard RLL Instructions.

ECRDSNM Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one I1Box. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx
IBoxes using this specific ECOM100 module.

ECOMI00 Config

1 ECOM00 IB-710
ECOM100# KD

Slot K1

Status w400

Workspace V401

Msg Bufier (55 WORDs) V402 - va02

Rung 2: On the 2nd scan, read the Subnet Mask of the ECOM100 and store it in
V3000 thru V3003 (4 decimal numbers). The ECOM100’s Subnet Mask could be

displayed by an HMI.

The ECRDSNM is leading edge triggered, not power-flow driven (similar to a
counter input leg). The command to read the Subnet Mask will be sent to the
ECOM100 whenever the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101.

_Fifgfncan ECOM100 Read Subnet Mask
ECRDSMNM |B-T32
2 ——-F
ECOmM100# k0
YWarkspace Y503
Success =100
Etrar c1m
Subnet Mask (4 words) Wanoo-waooa
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ECOM100 Write Description (ECWRDES) (IB-727)

DS5 | Used

HPP | N/A

ECOM100 Write Description will write the given Description to the ECOM100
module on a leading edge transition to the IBox. If you use a dollar sign ($) or

double quote (), use the PRINT/VPRINT escape sequence of TWO dollar signs
($%) for a single dollar sign or dollar sign-double quote ($") for a double quote

character.

The Workspace parameter is an internal,
private register used by this IBox and MUST BE

v[x]=| %]

ECOM100 Write Description

UNIQUE in this one instruction and MUST NOT | ECWRDES IB-727
be used anywhere else in your program. ECOMIOn#  [KO ‘]
Either the Success or Error bit parameter will Witegeee | :l
turn on once the command is complete. If there | S4et8s% [co |
is an error, the Error Code parameter will report Errar [co ]
an ECOM100 error code (less than 100), or a Error Code 400 ]
PLC logic error (greater than 1000). Description | ]

The Description is stored in Flash-ROM in

the ECOM100 and the execution of this IBox will disable the ECOM100 module

for at least a half second until it writes the Flash-ROM. Therefore, it is HIGHLY
RECOMMENDED that you only execute this IBox ONCE on second scan. Since it
requires a LEADING edge to execute, use a NORMALLY CLOSED SPO (STR NOT First
Scan) to drive the power flow to the IBox.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECWRDES Parameters

ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |IBoxes that need to
reference this ECOM100 module must reference this logical number

Workspace: specifies a V-memory location that will be used by the instruction

Success: specifies a bit that will turn on once the
request is completed successfully

Error: specifies a bit that will turn on if the
instruction is not successfully completed

Error Code: specifies the location where the Error Code will be written
Description: specifies the Description that will be written to the module

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,.GX,GY,B | See DLO5 V-memory map
Error X.Y,C,GX,GY,B | See DLO5 V-memory map
Error Code V | See DLO5 V-memory map - Data Words
Description Text
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Chapter 5: Standard RLL Instructions.

ECWRDES Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one I1Box. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx
IBoxes using this specific ECOM100 module.

ECON1 00 Config

1 ECOMI 00 IB-710
ECOMI00 # K0

Slot K1

Status Wa00

Workspace W40

Msg Buffer (65 WORDS) Y402 - vE02

Rung 2: On the 2nd scan, set the Module Description of the ECOM100. Typically this
is done using NetEdit, but this IBox allows you to configure the module description
in the ECOM100 using your ladder program.

The EWRDES is leading edge triggered, not power-flow driven (similar to a counter
input leg). The command to write the module description will be sent to the
ECOM100 whenever the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look
at V2000 for the specific error code.

_Fif;;%':an ECOM100 Write Dascription
ECWRDES 1B-727
2 —-F
ECOM100# K0
YWarkspace Wwan3
Success z100
Error z101
Error Code w2000
Description ModbusMCP Metwork #2
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5: Standard RLL Instructions

ECOM100 Write Gateway Address (ECWRGWA) (IB-731)

DS5 | Used

ECOM100 Write Gateway Address will write the given Gateway IP Address to the

HPP | N/A

ECOM100 module on a leading edge transition to the IBox. See also ECOM100

IP Setup (ECIPSUP) IBox 717 to setup

ALL of the TCP/IP parameters in a single /I2x]al _ -
instruction - IP Address, Subnet Mask, ECOM100 Write Gateway Address

and Gateway Address. ECYYRGYWIA 1B-731

The Workspace parameter is an internal, ECOMTOD# [0 :|
private register used by this IBox and vizigsiae (400 |
MUST BE UNIQUE in this one instruction Success [co |
and MUST NOT be used anywhere else in EET [co ]
your program. Etror Code [v400 *]
Either the Success or Error bit parameter GatewayAddress [ 0 . 0 . 0 . 0 7|

will turn on once the command is
complete. If there is an error, the Error Code parameter will report an ECOM100
error code (less than 100), or a PLC logic error (greater than 1000).

The Gateway Address is stored in Flash-ROM in the ECOM100 and the execution of
this IBox will disable the ECOM100 module for at least a half second until it writes
the Flash-ROM. Therefore, it is HIGHLY RECOMMENDED that you only execute this
IBox ONCE, on second scan. Since it requires a LEADING edge to execute, use a
NORMALLY CLOSED SPO (STR NOT First Scan) to drive the power flow to the IBox.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECWRGWA Parameters

ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx IBoxes that need to
reference this ECOM100 module must reference this logical number

Workspace: specifies a V-memory location that will be used by the instruction

Success: specifies a bit that will turn on once the
request is completed successfully

Error: specifies a bit that will turn on if the
instruction is not successfully completed

Error Code: specifies the location where the Error Code will be written

Gateway Address: specifies the Gateway IP Address
that will be written to the module

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,GX,GY,B | See DLO5 V-memory map
Error X,Y,C.GX,GY,B | See DLO5V-memory map
Error Code V | See DLO5 V-memory map - Data Words
Gateway Address 0.0.0.1.t0 255.255.255.254
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Chapter 5: Standard RLL Instructions.

ECWRGWA Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one I1Box. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx
IBoxes using this specific ECOM100 module.

ECONM100 Canfig

1 ECCON1 00 IB-710
ECOmMIOn # K0

Slot K1

Status WAO0

Workspace W40

Msg Buffer (65 WORDS) YA03 - w602

Rung 2: On the 2nd scan, assign the Gateway Address of the ECOM100 to
192.168.0.1

The ECWRGWA is leading edge triggered, not power-flow driven (similar to a
counter input leg). The command to write the Gateway Address will be sent to the
ECOM100 whenever the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look
at V2000 for the specific error code.

To configure all of the ECOM100 TCP/IP parameters in one IBox, see the ECOM100
IP Setup (ECIPSUP) IBox.

_Fif;ﬁ;‘fa” ECOM1 00 WWrite Gateway Address
ECWRGYA IB-73:
2 =+
ECOMI00# K0
Warkspace Wa03
Success 100
Errar 1M
Error Code Y2000
Gateway Address 192.168.01

DLO5 Micro PLC User Manual, 6th Edition, Rev. G I 5_ 1 97



- Chapter 5: Standard RLL Instructions

ECOM100 Write IP Address (ECWRIP) (IB-723)

Dss | Used [ECOM100 Write IP Address will write the given IP Address to the ECOM100

HPP | N/A |module on a leading edge transition to the IBox. See also ECOM100 IP Setup
(ECIPSUP) I1Box 717 to setup ALL of the TCP/IP parameters in a single instruction -
IP Address, Subnet Mask, and Gateway Address.

The Workspace parameter is an internal,

private register used by this IBox and MUST AIZRR e
BE UNIQUE in this one instruction and ECOM100 Virite IF Address

MUST NOT be used anywhere else in your SCHRIE IB-723
program. ECOMIO0# [KD ‘]
Either the Success or Error bit parameter will Workspace V400 ‘]
turn on once the command is complete. If Success  [CO ]
there is an error, the Error Code parameter ErreT [ca ]
will report an ECOM100 error code (less Error Code  [v400 ‘]
than 100), or a PLC logic error (greater than PAddress [ o . 0 .0 .0 °

1000).

The IP Address is stored in Flash-ROM in the ECOM100 and the execution of this
IBox will disable the ECOM100 module for at least a half second until it writes the
Flash-ROM. Therefore, it is HIGHLY RECOMMENDED that you only execute this
IBox ONCE on second scan. Since it requires a LEADING edge to execute, use a
NORMALLY CLOSED SPO (STR NOT First Scan) to drive the power flow to the IBox.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECWRIP Parameters

« ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |IBoxes that need to
reference this ECOM100 module must reference this logical number

« Workspace: specifies a V-memory location that will be used by the instruction

« Success: specifies a bit that will turn on once the
request is completed successfully

« Error: specifies a bit that will turn on if the
instruction is not successfully completed

* Error Code: specifies the location where the Error Code will be written
« |P Address: specifies the IP Address that will be written to the module

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,.GX,GY,B | See DLO5 V-memory map
Error X.Y,C,GX,GY,B | See DLO5 V-memory map
Error Code V | See DLO5 V-memory map - Data Words
IP Address 0.0.0.1. t0 255.255.255.254
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Chapter 5: Standard RLL Instructions.

ECWRIP Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one 1Box. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx
IBoxes using this specific ECOM100 module.

ECOM100 Canfig
ECOM100 IB-710
ECOM100# (]
Slat kA
Status Y400
Workspace w401
Msg Buffer (65 WORDs) W02 - a0z

Rung 2: On the 2nd scan, assign the IP Address of the ECOM100 to 192.168.12.100

The ECWRIP is leading edge triggered, not power-flow driven (similar to a counter
input leg). The command to write the IP Address will be sent to the ECOM100
whenever the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look

at V2000 for the specific error code.

To configure all of the ECOM100 TCP/IP parameters in one IBox, see the ECOM100

IP Setup (ECIPSUP) IBox.

_F"Sﬁltfaﬁa” ECOM100 Wirits I Address
ECWRIP 1B-723
2 —-
ECOM100# K0
Workspace Wa03
Success c100
Errar c101
Errar Code w2000
IP Address 19216812100
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ECOM100 Write Module ID (ECWRMID) (IB-721)

DS5 | Used

HPP | N/A

ECOM100 Write Module ID will write the given Module ID on a leading edge
transition to the IBox

If the Module ID is set in the hardware using

the dipswitches, this IBox will fail and return — _ e
error code 1005 (decimal). ECOMTOD Wirite Module 1D

. : . ECWIRMID IB-721
The Workspace parameter is an internal, private Ecomone  [KD a
register used by this IBox and MUST BE UNIQUE =
in this one instruction and MUST NOT be used i V100 |
anywhere else in your program. Success [ca :|
Either the Success or Error bit parameter will E:E:Cnde :Sfun :
turn on once the command is complete. If there =
is an error, the Error Code parameter will report e |0 |

an ECOM100 error code (less than 100), or a
PLC logic error (greater than 1000).

The Module ID is stored in Flash-ROM in the ECOM100 and the execution of this
IBox will disable the ECOM100 module for at least a half second until it writes the
Flash-ROM. Therefore, it is HIGHLY RECOMMENDED that you only execute this
IBox ONCE on second scan. Since it requires a LEADING edge to execute, use a
NORMALLY CLOSED SPO (STR NOT First Scan) to drive the power flow to the IBox.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECWRMID Parameters

« ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |IBoxes that need to
reference this ECOM100 module must reference this logical number

+ Workspace: specifies a V-memory location that will be used by the instruction

« Success: specifies a bit that will turn on once the
request is completed successfully

« Error: specifies a bit that will turn on if the
instruction is not successfully completed

« Error Code: specifies the location where the Error Code will be written
» Module ID: specifies the Module ID that will be written to the module

DLO5 Range

Parameter
ECOM100# K

K0-255

Workspace \'

See DLO5 V-memory map - Data Words

Success X,Y,C,GX,GY,B | See DLO5 V-memory map

Error X,Y,C,GX,GY,B | See DLO5 V-memory map

Error Code V | See DLO5 V-memory map - Data Words
Module ID K0-65535
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Chapter 5: Standard RLL Instructions.

ECWRMID Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one I1Box. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx
IBoxes using this specific ECOM100 module.

ECOM100 Canfig

1 ECOMIO0 IE-710
ECOnion# K0

Slot K1

Status w400

Workspace W40

Msg Buffer (55 WORDS) V402 - V5032

Rung 2: On the 2nd scan, set the Module ID of the ECOM100. Typically this is done
using NetEdit, but this IBox allows you to configure the module ID of the ECOM100

using your ladder program.

The EWRMID is leading edge triggered, not power-flow driven (similar to a counter
input leg). The command to write the module ID will be sent to the ECOM100
whenever the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look
at V2000 for the specific error code.

_Figé%ﬁan ECOMI 00 Yrite Module 1D
ECWRMID [B-T21
2 .
ECOMI0O0# ki
iWarkspace Wa03
Success 100
Errar 101
Errar Code Y2000
Module ID k12
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ECOM100 Write Name (ECWRNAM) (IB-725)

DS5

Used

HPP

N/A

ECOM100 Write Name will write the given Name to the ECOM100 module on a
leading edge transition to the IBox. If you use a dollar sign ($) or double quote
("), use the PRINT/VPRINT escape sequence of TWO dollar signs ($$) for a single

dollar sign or dollar sign-double quote ($") for a double quote character.

The Workspace parameter is an internal,

. ) . NI o
private register used by this IBox and MUST BE i _
UNIQUE in this one instruction and MUST NOT ECONT 0D Witz hame
be used anywhere else in your program. ECULRIAL ez
Either the Success or Error bit parameter will ECOMTO0# K =
turn on once the command is complete. If e
there is an error, the Error Code parameter will Success €0 .
report an ECOM100 error code (less than 100), Error 0 *
or a PLC logic error (greater than 1000). Error Code V400 :
The Name is stored in Flash-ROM in the Module Name | ‘]

ECOM100 and the execution of this IBox will

disable the ECOM100 module for at least a half second until it writes the Flash-

ROM.

Therefore, it is HIGHLY RECOMMENDED that you only execute this IBox ONCE

on second scan. Since it requires a LEADING edge to execute, use a NORMALLY
CLOSED SPO (STR NOT First Scan) to drive the power flow to the IBox.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECWRNAM Parameters

ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx IBoxes that need to reference this
ECOM100 module must reference this logical number

Workspace: specifies a V-memory location that will be used by the instruction

Success: specifies a bit that will turn on once the request is completed
successfully

Error: specifies a bit that will turn on if the instruction is not successfully
completed

Error Code: specifies the location where the Error Code will be written
Module Name: specifies the Name that will be written to the module

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,.GX,GY,B | See DLO5 V-memory map
Error X.Y,C,GX,GY,B | See DLO5 V-memory map
Error Code V | See DLO5 V-memory map - Data Words
Module Name Text
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ECWRNAM Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx |Boxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one I1Box. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx
IBoxes using this specific ECOM100 module.

ECOMI00 Config

1 ECONA00 1B-710
ECOM100 # Ki

Slot K1

Status W40

Waorkspace W01

Msy Buffer (55 WORDS) Y402 - a0 2

Rung 2: On the 2nd scan, set the Module Name of the ECOM100. Typically this is
done using NetEdit, but this IBox allows you to configure the module name of the
ECOM100 using your ladder program.

The EWRNAM is leading edge triggered, not power-flow driven (similar to a counter
input leg). The command to write the module name will be sent to the ECOM100
whenever the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look
at V2000 for the specific error code.

_FifSS;'SDCE” ECOM100 Write Name
ECWWRRMAM 1B-725
2 -
ECOMTO0# 1]
Workspace Va3
Success C100
Errar c1m
Error Code V2000
Module Mame George
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ECOM100 Write Subnet Mask (ECWRSNM) (IB-733)

DS5 | Used

HPP | N/A

ECOM100 Write Subnet Mask will write the given Subnet Mask to the ECOM100
module on a leading edge transition to the IBox. See also ECOM100 IP Setup

(ECIPSUP) IBox 717 to setup ALL of the TCP/IP parameters in a single instruction -
IP Address, Subnet Mask, and Gateway Address.

The Workspace parameter is an internal, EEN ®
private register used by this IBox and MUST ECON100Write Subnet Mask

BE UNIQUE in this one instruction and MUST ECWRSMNM IB-733
NOT be used anywhere else in your program. ECOMID0®  [KD ]
Either the Success or Error bit parameter will Workspace  [v400 |
turn on once the command is complete. If Suceess [co ]
there is an error, the Error Code parameter Error [co ‘]
will report an ECOM100 error code (less than Error Code  [w400 ]
100), or a PLC logic error (greater than 1000). SubnetMask [ o . 0 . 0 . 0 '

The Subnet Mask is stored in Flash-ROM

in the ECOM100 and the execution of this IBox will disable the ECOM100 module
for at least a half second until it writes the Flash-ROM. Therefore, it is HIGHLY
RECOMMENDED that you only execute this IBox ONCE on second scan. Since it
requires a LEADING edge to execute, use a NORMALLY CLOSED SPO (STR NOT First
Scan) to drive the power flow to the IBox.

In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECWRSNM Parameters

ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |IBoxes that need to
reference this ECOM100 module must reference this logical number

Workspace: specifies a V-memory location that will be used by the instruction

Success: specifies a bit that will turn on once the
request is completed successfully

Error: specifies a bit that will turn on if the
instruction is not successfully completed

Error Code: specifies the location where the Error Code will be written
Subnet Mask: specifies the Subnet Mask that will be written to the module

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C.GX,GY,B | See DLO5 V-memory map
Error X.Y,C,GX,GY,B | See DLO5 V-memory map
Error Code V | See DLO5 V-memory map - Data Words
Subnet Mask Masked IP Address
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ECWRSNM Example

Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one I1Box. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx
IBoxes using this specific ECOM100 module.

ECOM100 Config
ECORM100 1B-710
ECOMI00# ki
Slot K1
Status Y400
Workspace W01
hsg Buffer (65 WORDS) W402-Y502

Rung 2: On the 2nd scan, assign the Subnet Mask of the ECOM100 to 255.255.0.0

The ECWRSNM is leading edge triggered, not power-flow driven (similar to a
counter input leg). The command to write the Subnet Mask will be sent to the
ECOM100 whenever the power flow into the IBox goes from OFF to ON.

If successful, turn on C100. If there is a failure, turn on C101. If it fails, you can look

at V2000 for the specific error code.

To configure all of the ECOM100 TCP/IP parameters in one I1Box, see the ECOM100

IP Setup (ECIPSUP) IBox.

_FirstScan
SPOD

2 dF

ECOM100 Write Subnet Mask
ECWRSMM 1B-733
ECOM100# k0
Warkspace YWa03
Success 100
Error o101
Errar Code Y2000
Subnet Mask 255.255.0.0
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ECOM100 RX Network Read (ECRX) (IB-740)

DS5

Used

HPP

N/A

ECOM100 RX Network Read performs the RX instruction with built-in interlocking
with all other ECOM100 RX (ECRX) and ECOM100 WX (ECWX) IBoxes in your
program to simplify communications networking. It will perform the RX on the

specified ECOM100#'s network, which corresponds to a specific unique ECOM100
Configuration (ECOM100) IBox at the top of your program.

The Workspace parameter is an internal, == 5
private register used by this IBox and MUST ECOM100 RX Network Read
BE UNIQUE in this one instruction and MUST ISCIRE 2720
NOT be used anywhere else in your program. ECOMTON#
workspace
Whenever this IBox has power, it will read Slave ID
element data from the specified slave into the Fram Slave Element (Src)
given destination V-memory buffer, giving Nurnber Of Bytes
other ECOM100 RX and ECOM100 WX IBoxes T LESier EEGmer (D6
on that ECOM100# network a chance to Er“rzcress
execute.

For example, if you wish to read and write data continuously from 5 different slaves,
you can have all of these ECRX and ECWX instructions in ONE RUNG driven by SP1
(Always On). They will execute round-robin style, automatically.

ECRX Parameters

ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx IBoxes that need to
reference this ECOM100 module must reference this logical number

Workspace: specifies a V-memory location that will be used by the instruction

Slave ID: specifies the slave ECOM(100) PLC that
will be targeted by the ECRX instruction

From Slave Element (Src): specifies the slave address of the data to be read

Number of Bytes: specifies the number of bytes
to read from the slave ECOM(100) PLC

To Master Element (Dest): specifies the location where the
slave data will be placed in the master ECOM100 PLC

Success: specifies a bit that will turn on once the
request is completed successfully

Error: specifies a bit that will turn on if the instruction is not successfully completed

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5V-memory map - Data Words
Slave ID K | K0-90
From Slave Element (Src) X,Y,C.S,T,CT,GX,GY,V,P | SeeDLO5V-memory map
Number of Bytes K1-128
To Master Element (Dest) See DLO5 V-memory map - Data Words
Success X.Y,C,GX,GY,B | See DLO5 V-memory map
Error X,Y,C,GX,GY,B | See DLO5 V-memory map
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ECRX Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one I1Box. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx
IBoxes using this specific ECOM100 module.

ECONMI00 Config

1 ECOmi00 IB-710
ECOMIO00 # KD

Slot K1

Status Y400

Workspace Yao

Msy Buffer (65 WORDS) Y402 - V5032

(example continued on next page)
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ECRX Example (cont'd)
Rung 2: Using ECOM100# KO, read X0-X7 from Slave K7 and write them to slave
K5 as fast as possible. Store them in this local PLC in C200-C207, and write them to
C300-C307 in slave K5.

Both the ECRX and ECWX work with the ECOM100 Config IBox to simplify all
networking by handling all of the interlocks and proper resource sharing. They also
provide very simplified error reporting. You no longer need to worry about any SP
“"busy bits” or “error bits”, or what slot number a module is in, or have any counters
or shift registers or any other interlocks for resource management.

In this example, SP1 (always ON) is driving both the ECRX and ECWX IBoxes in

the same rung. On the scan that the Network Read completes, the Network Write
will start that same scan. As soon as the Network Write completes, any pending
operations below it in the program would get a turn. If there are no pending
ECOM100 IBoxes below the ECWX, then the very next scan the ECRX would start its
request again.

Using the ECRX and ECWX for all of your ECOM100 network reads and writes is

the fastest the PLC can do networking. For local Serial Ports, DCM modules, or the
original ECOM modules, use the NETCFG and NETRX/NETWX |Boxes.

Qg? ECOM100 BX Metwork Read

; _| I ECRX |B-740
ECOMI00# ki

Workspace Wana

Slave ID K7

From Slave Elerment (Src) X0

Mumber Of Bytes k1

To aster Element (Dest) Y200

Success 100

Errar o101

ECOMT00 Wi Metwark Write

| ECWH [B-741

ECOMI00# K0

Warkspace Wald

Slave ID KA

From Master Element (Sre) Wi200

Murmber Of Bytes ki1

Ta Slave Element (Dest) Y300

Success o102

Errar 103
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DS5

Used

HPP

N/A

The Workspace parameter is an internal,

private register used by this IBox and MUST x5l _ e
BE UNIQUE in this one’instruction and ECON 00 1ix hetwork it

MUST NOT be used anywhere else in your S IB- 741
program. ECOM100#
Whenever this IBox has power, it will write Workshace
data from the master's V-memory buffer Slave 1D KD ’
to the specified slave starting with the From Master Element (3rc)
given slave element, giving other ECOM100 Mumber Of Bytes
RX and ECOM100 WX IBoxes on that To Slave Element (Desf)
ECOM100# network a chance to execute. Success o :
For example, if you wish to read and write Error co :

data continuously from 5 different slaves,

ECOM100 WX Network Write(ECWX) (IB-741)

ECOM100 WX Network Write performs the WX instruction with built-in
interlocking with all other ECOM100 RX (ECRX) and ECOM100 WX (ECWX) IBoxes
in your program to simplify communications networking. It will perform the WX
on the specified ECOM100#'s network, which corresponds to a specific unique
ECOM100 Configuration (ECOM100) IBox at the top of your program.

you can have all of these ECRX and ECWX instructions in ONE RUNG driven by SP1
(Always On). They will execute round-robin style, automatically.

ECWX Parameters

« ECOM100#: this is a logical number associated with this specific ECOM100
module in the specified slot. All other ECxxxx |Boxes that need to
reference this ECOM100 module must reference this logical number

» Workspace: specifies a V-memory location that will be used by the instruction

« Slave ID: specifies the slave ECOM(100) PLC that
will be targeted by the ECWX instruction

« From Master Element (Src): specifies the location in the master
ECOM100 PLC where the data will be sourced from

« Number of Bytes: specifies the number of bytes
to write to the slave ECOM(100) PLC

« To Slave Element (Dest): specifies the slave address the data will be written to

« Success: specifies a bit that will turn on once the
request is completed successfully

« Error: specifies a bit that will turn on if the
instruction is not successfully completed

Parameter DLO5 Range
ECOM100# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Slave ID K | K0-90
From Master Element (Src) V | See DLO5 V-memory map - Data Words
Number of Bytes K| K1-128
To Slave Element (Dest) X.Y.C.S,T,CT,GX,GY,V,P | See DLO5V-memory map
Success X,Y,C,GX,GY,B | See DLO5V-memory map
Error X,Y,C,GX,GY,B | See DLO5 V-memory map
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ECWX Example
Rung 1: The ECOM100 Config IBox is responsible for coordination/interlocking of all
ECOM100 type IBoxes for one specific ECOM100 module. Tag the ECOM100 in slot
1 as ECOM100# KO. All other ECxxxx IBoxes refer to this module # as KO. If you need
to move the module in the base to a different slot, then you only need to change
this one I1Box. V400 is used as a global result status register for the other ECxxxx
IBoxes using this specific ECOM100 module. V401 is used to coordinate/interlock
the logic in all of the other ECxxxx IBoxes using this specific ECOM100 module.
V402-V502 is a common 130 byte buffer available for use by the other ECxxxx
IBoxes usina this snecific ECOM100 module.

ECOMT00 Config

1 ECOM100 IB-710
ECOM100# K0

Slot K1

Status w400

Wiorkspace Wa01

Msg Buffer (65 WORDS) Y402 - VED2
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ECWX Example
Rung 2: Using ECOM100# KO, read X0-X7 from Slave K7 and write them to slave
K5 as fast as possible. Store them in this local PLC in C200-C207, and write them to
C300-C307 in slave K5.

Both the ECRX and ECWX work with the ECOM100 Config IBox to simplify all
networking by handling all of the interlocks and proper resource sharing. They also
provide very simplified error reporting. You no longer need to worry about any SP
"busy bits” or “error bits”, or what slot number a module is in, or have any counters
or shift registers or any other interlocks for resource management.

In this example, SP1 (always ON) is driving both the ECRX and ECWX IBoxes in

the same rung. On the scan that the Network Read completes, the Network Write
will start that same scan. As soon as the Network Write completes, any pending
operations below it in the program would get a turn. If there are no pending
ECOM100 IBoxes below the ECWX, then the very next scan the ECRX would start its
request again.

Using the ECRX and ECWHX for all of your ECOM100 network reads and writes is
the fastest the PLC can do networking. For local Serial Ports, DCM modules, or the
original ECOM modules, use the NETCFG and NETRX/NETWX IBoxes.

§g? ECOMT00 R Metwork Read

) _| I ECRX IB-740
ECOMT0O0# ki

Workspace Wa03

Slave D KT

Fram Slawe Element (3rc) Al

Mumber Of Bytes k1

To Master Element (Dest) WC200

Success c100

Error c1M

ECOMTO0 W Metwark Write

ECW IB-741

ECOMI00# Ki

WWorkspace Wa04

Slave 1D Ko

Fram Master Element (Sre) Y200

Murmber Of Bytes K1

To Slave Element (Dest) Y300

Success c102

Error c103
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NETCFG Network Configuration (NETCFG) (IB-700)

DS5

Network Config defines all the common information necessary for performing RX/

HPP

WX Networking using the NETRX and NETWX IBox instructions via a local CPU

serial port, DCM or ECOM module.

You must have the Network Config R F e

instruction at the top of your ladder/stage Netwark Canfig

program with any other configuration RISTEHE [0

|Boxes. Metwork #
CPU Port or Slot {ex. KF2 or K3y (KD *

If you use more than one local serial port, Workspace

DCM or ECOM in your PLC for RX/WX
Networking, you must have a different
Network Config instruction for EACH RX/WX network in your system that utilizes
any NETRX/NETWX IBox instructions.

The Workspace parameter is an internal, private register used by the Network
Config IBox and MUST BE UNIQUE in this one instruction and MUST NOT be used
anywhere else in your program.

The 2nd parameter “CPU Port or Slot” is the same value as in the high byte of the
first LD instruction if you were coding the RX or WX rung yourself. This value is CPU
and port specific (check your PLC manual). Use KF2 for the DLO5 CPU serial port 2. If
using a DCM or ECOM module, use K1 for slot 1.

NETCFG Parameters
» Network#: specifies a unique # for each ECOM(100) or DCM network to use

» CPU Port or Slot: specifies the CPU port number or
slot number of DCM/ECOM(100) used

» Workspace: specifies a V-memory location that will be used by the instruction

Parameter DLO5 Range
Network# K | KO-255
CPU Port or Slot K | KO-FF
Workspace V | See DLO5 V-memory map - Data Words
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NETCFG Example
The Network Configuration IBox coordinates all of the interaction with other
Network IBoxes (NETRX/NETWX). You must have a Network Configuration I1Box for
each serial port network, DCM module network, or original ECOM module network
in your system. Configuration IBoxes must be at the top of your program and must
execute every scan.

This I1Box defines Network# KO to be for the local CPU serial port #2 (KF2). For local
CPU serial ports or DCM/ECOM modaules, use the same value you would use in the
most significant byte of the first LD instruction in a normal RX/WX rung to reference
the port or module. Any NETRX or NETWX IBoxes that need to reference this
specific network would enter KO for their Network# parameter.

The Workspace register is used to maintain state information about the port or
module, along with proper sharing and interlocking with the other NETRX and
NETWX IBoxes in the program. This V-memory register must not be used anywhere
else in the entire program.

Metwork Caonfig
1 NETCFG IB-700
Metwork # 1]
CFU Port or Slot {ex. KF2Z ar k3) Kr2
Workspace WA00
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DS5

Used

HPP

N/A

Network RX Read (NETRX) (IB-701)

Network RX Read performs the RX instruction with built-in interlocking with all
other Network RX (NETRX) and Network WX (NETWX) IBoxes in your program
to simplify communications networking. It will perform the RX on the specified
Network #, which corresponds to a specific unique Network Configuration

(NETCFG) at the top of your program.

. . . uﬁﬁ °

The Workspace parameter is an internal, prive Network RY Read
register used by this IBox and MUST BE UNIQ | netrx IB-701
this one instruction and MUST NOT be used Metwork #
anywhere else in your program. WisiEREE 400 -
. . Slave ID
Whenever this IBox has power, it will read From Slave Element (Src)
element data from the specified slave into the Nurmiber Of Bytes Ki g
given destination V-memory buffer, giving ot To Master Element (Dest)
Network RX and Network WX IBoxes on that Success
Network # a chance to execute. Error

For example, if you wish to read and write data continuously from 5 different slaves,
you can have all of these NETRX and NETWX instructions in ONE RUNG driven by
SP1 (Always On). They will execute round-robin style, automatically.

NETRX Parameters

« Network#: specifies the (CPU port's, DCM's, ECOM'’s)
Network # defined by the NETCFG instruction

+ Workspace: specifies a V-memory location that will be used by the instruction
« Slave ID: specifies the slave PLC that will be targeted by the NETRX instruction
 From Slave Element (Src): specifies the slave address of the data to be read
» Number of Bytes: specifies the number of bytes to read from the slave device

 To Master Element (Dest): specifies the location where
the slave data will be placed in the master PLC

« Success: specifies a bit that will turn on once the
request is completed successfully

« Error: specifies a bit that will turn on if the
instruction is not successfully completed

Parameter DLO5 Range
Network# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Slave ID K | K0-90
From Slave Element (Src) X,Y,.C,S,T,CT,GX,GY,V,P | See DLO5 V-memory map
Number of Bytes K1-128
To Master Element (Dest) See DLO5 V-memory map - Data Words
Success X,Y,C.GX,GY,B | See DLO5V-memory map
Error X,Y,C.GX,GY,B | See DLO5 V-memory map
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NETRX Example
Rung 1: The Network Configuration IBox coordinates all of the interaction with other
Network IBoxes (NETRX/NETWX). You must have a Network Configuration IBox for
each serial port network, DCM module network, or original ECOM module network
in your system. Configuration IBoxes must be at the top of your program and must
execute every scan.

This I1Box defines Network# KO to be for the local CPU serial port #2 (KF2). For local
CPU serial ports or DCM/ECOM modules, use the same value you would use in the
most significant byte of the first LD instruction in a normal RX/WX rung to reference
the port or module. Any NETRX or NETWX IBoxes that need to reference this
specific network would enter KO for their Network# parameter.

The Workspace register is used to maintain state information about the port or
module, along with proper sharing and interlocking with the other NETRX and
NETWX IBoxes in the program. This V-memory register must not be used anywhere
else in the entire program.

Metwark Config
1 METGCFG IB-700
Metwork # k0
CPUPortor Slot {ex. KF2 ar kK3) Kir2
Workspace w400

(example continued on next page)
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NETRX Example (cont’d)
Rung 2: Using Network# KO, read X0-X7 from Slave K7 and write them to slave K5 as
fast as possible. Store them in this local PLC in C200-C207, and write them to C300-
C307 in slave K5.

Both the NETRX and NETWX work with the Network Config IBox to simplify all
networking by handling all of the interlocks and proper resource sharing. They
also provide very simplified error reporting. You no longer need to worry about
any SP "busy bits” or “error bits”, or what port number or slot number a module
is in, or have any counters or shift registers or any other interlocks for resource
management.

In this example, SP1 (always ON) is driving both the NETRX and NETWX IBoxes in
the same rung. On the scan that the Network Read completes, the Network Write
will start that same scan. As soon as the Network Write completes, any pending
operations below it in the program would get a turn. If there are no pending NETRX
or NETWX IBoxes below this IBox, then the very next scan the NETRX would start its
request again.

Using the NETRX and NETWHX for all of your serial port, DCM, or original ECOM
network reads and writes is the fastest the PLC can do networking. For ECOM100
modules, use the ECOM100 and ECRX/ECWX IBoxes.

Eg? Metwork F¥ Read

. _| I METRX IB-701
Metwoark # ]

Warkspace W01

Slave 1D KT

From Slave Element {Src) 0

MHumber Of Bytes K1

To Master Element (Dest) w200

Success Z100

Error C101

Metwark Wi Write

I METWWH |B-702

etwork # KO

Woarkspace Wa02

Slave 1D K5

Fram Master Element (5o w200

mumber Of Bytes k1

To Slave Element (Dest) paecini]

Success 102

Error z103
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DS5

Used

HPP

N/A

Network WX Write (NETWX) (1B-702)

Network WX Write performs the WX instruction with built-in interlocking with all
other Network RX (NETRX) and Network WX (NETWX) IBoxes in your program
to simplify communications networking. It will perform the WX on the specified
Network #, which corresponds to a specific unique Network Configuration
(NETCFG) at the top of your program.

The Workspace parameter is an internal, — Network s rite °
private register used by this IBox and MUST BE | erwx B-702
UNIQUE in this one instruction and MUST NOT Netwark #
be used anywhere else in your program. Workspace

. . . Slave 1D
Whenever this [Box h?s power, it will write From Master Element (&rc)  [TA0 =
data from the master’s V-memory buffer to Nummber Of Bytes i :
the specified slave starting with the given slave To Slave Element (Dest
element, giving other Network RX and Network | success
WX IBoxes on that Network # a chance to Error
execute.

For example, if you wish to read and write data continuously from 5 different slaves,
you can have all of these NETRX and NETWX instructions in ONE RUNG driven by
SP1 (Always On). They will execute round-robin style, automatically.

NETWX Parameters
» Network#: specifies the (CPU port's, DCM's, ECOM's)
Network # defined by the NETCFG instruction
» Workspace: specifies a V-memory location that will be used by the instruction
« Slave ID: specifies the slave PLC that will be targeted by the NETWX instruction

» From Master Element (Src): specifies the location in the
master PLC where the data will be sourced from

» Number of Bytes: specifies the number of bytes to write to the slave PLC
« To Slave Element (Dest): specifies the slave address the data will be written to

« Success: specifies a bit that will turn on once the
request is completed successfully

« Error: specifies a bit that will turn on if the
instruction is not successfully completed

Parameter DLO5 Range
Network# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Slave ID K | K0-90
From Master Element (Src) V | See DLO5 V-memory map
Number of Bytes K | K1-128
To Slave Element (Dest) X.Y,C.S.T,CT,GX,GY,V,P | See DLO5 V-memory map - Data Words
Success X,Y,C.GX,GY,B | See DLO5 V-memory map
Error X,Y,C,GX,GY,B | See DLO5 V-memory map
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NETWX Example
Rung 1: The Network Configuration IBox coordinates all of the interaction with other
Network IBoxes (NETRX/NETWX). You must have a Network Configuration I1Box for
each serial port network, DCM module network, or original ECOM module network
in your system. Configuration IBoxes must be at the top of your program and must
execute every scan.

This I1Box defines Network# KO to be for the local CPU serial port #2 (KF2). For local
CPU serial ports or DCM/ECOM modules, use the same value you would use in the
most significant byte of the first LD instruction in a normal RX/WX rung to reference
the port or module. Any NETRX or NETWX IBoxes that need to reference this
specific network would enter KO for their Network# parameter.

The Workspace register is used to maintain state information about the port or
module, along with proper sharing and interlocking with the other NETRX and
NETWX IBoxes in the program. This V-memory register must not be used anywhere
else in the entire program.

Metwark Config
1 MNETCF G IB-700
Metwork # K0
CPU Partor Slot (ex. KF2 ar k3 lr2
Warkspace w400
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NETWX Example
Rung 2: Using Network# KO, read X0-X7 from Slave K7 and write them to slave K5 as
fast as possible. Store them in this local PLC in C200-C207, and write them to C300-
C307 in slave K5.

Both the NETRX and NETWX work with the Network Config IBox to simplify all
networking by handling all of the interlocks and proper resource sharing. They
also provide very simplified error reporting. You no longer need to worry about
any SP "busy bits” or "error bits”, or what port number or slot number a module
is in, or have any counters or shift registers or any other interlocks for resource
management.

In this example, SP1 (always ON) is driving both the NETRX and NETWX IBoxes in
the same rung. On the scan that the Network Read completes, the Network Write
will start that same scan. As soon as the Network Write completes, any pending
operations below it in the program would get a turn. If there are no pending NETRX
or NETWX IBoxes below this IBox, then the very next scan the NETRX would start its
request again.

Using the NETRX and NETWX for all of your serial port, DCM, or original ECOM
network reads and writes is the fastest the PLC can do networking. For ECOM100
modules, use the ECOM100 and ECRX/ECWX [Boxes.

gg? Metwork R Read

5 _| | METRX |B-701
Metwork # [l

Workspace a0

Slave 1D kT

From Slave Element (Src) ]

Mumher Of Bytes K1

To Master Element (Dest WiZ200

Success 100

Errar 101

Metwark W Wirite

I METYWH |B-702

Metwork # [l

Workspace a0z

Slave 1D 4]

From Master Element {3rc) WiZ200

Mumher Of Bytes K1

To Slave Element (Desh WiZ300

Success 102

Error 103
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CTRIO Configuration (CTRIO) (IB-1000)

pss | used | CTRIO Config defines all the common information for one specific CTRIO module

HPp | N/A | which is used by the other CTRIO IBox instructions (for example, CTRLDPR - CTRIO
Load Profile, CTREDRL - CTRIO Edit and Reload Preset Table, CTRRTLM - CTRIO Run
to Limit Mode, ...).

o . FAESE] e
The Input/Output parameters for this instruction TRIE G
can be copied directly from the CTRIO Workbench CTRIO 1B-1000
configuration for this CTRIO module. Since the behavior oot
is slightly different when the CTRIO module is in an EBC \Workspace
Base via an ERM, you must specify whether the CTRIO CrRo Lovation
module is in a local base or in an EBC base. The DLO5 © EBC (Connected viz ERM)
PLC only supports local base operation at this time. Input
You must have the CTRIO Config IBox at the top of Output
your ladder/stage program along with any other

configuration IBoxes.

If you have more than one CTRIO in your PLC, you must have a different CTRIO
Config IBox for EACH CTRIO module in your system that utilizes any CTRIO IBox
instructions. Each CTRIO Config IBox must have a UNIQUE CTRIO# value. This is
how the CTRIO IBoxes differentiate between the different CTRIO modules in your
system.

The Workspace parameter is an internal, private register used by the CTRIO Config
IBox and MUST BE UNIQUE in this one instruction and MUST NOT be used anywhere
else in your program.

CTRIO Parameters
« CTRIO#: specifies a specific CTRIO module based on a user defined number
- Slot: specifies the single PLC option slot the CTRIO module occupies
+ Workspace: specifies a V-memory location that will be used by the instruction

« CTRIO Location: specifies where the module is
located (local base only for DLO5S)

« Input: This needs to be set to the same V-memory register as is specified in
CTRIO Workbench as ‘Starting V address for inputs’ for this unique CTRIO.

 Output: This needs to be set to the same V-memory register as is specified in
CTRIO Workbench as ‘Starting V address for outputs’ for this unique CTRIO.

Parameter DLO5 Range
CTRIO# K | K0-255
Slot K | K1
Workspace V | See DLO5 V-memory map - Data Words
Input V | See DLO5 V-memory map - Data Words
Output V | See DLO5 V-memory map - Data Words
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CTRIO Example
Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the
system will need a separate CTRIO I-box before any CTRxxxx |-boxes can be used
for them. The CTRIO has been configured to use V2000 through V2025 for its input

data, and V2030 through V2061 for its output data.

CTRIO Config
1 CTRIO IB-1000
CTRIC # K1
Slot K2
Workspace w400
Input Y2000 - w2025
Output Y2030 - Y2061
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CTRIO Add Entry to End of Preset Table (CTRADPT) (IB-1005)

bS5 | Used |CTRIO Add Entry to End of Preset Table, on a leading edge transition to this IBox,
HPP | N/A |will append an entry to the end of a memory based Preset Table on a specific
CTRIO Output resource. This IBox will take more than 1 PLC scan to execute. Either
the Success or Error bit will turn on when the command is complete. If the Error Bit
is on, you can use the CTRIO Read Error Code (CTRRDER) IBox to get extended error

information.
Entry Type: Ix]=) ©
. CTRIO Add Entry to End of Preset Table
KO: Set CTRADPT IB-1005
K1: Reset CTRIO #
. : Output#
K2: Pulse On (uses Pulse Time) - T =
K3: Pulse Off (uses Pulse Time) Pulse Time  [v400 .
K4: Toggle Preset Count Y400 -
’ Workspace Y400 *
K5: Reset Count Success o0 .
Note that the Pulse Time parameter is ignored by Errar £o .

some Entry Types.
The Workspace register is for internal use by this IBox instruction and MUST NOT be
used anywhere else in your program.

CTRAPT Parameters

» CTRIO#: specifies a specific CTRIO module based on
a user defined number (see CTRIO Config)

« Output#: specifies a CTRIO output to be used by the instruction

« Entry Type: specifies the Entry Type to be added to the end of a Preset Table

« Pulse Time: specifies a pulse time for the Pulse On and Pulse Off Entry Types
 Preset Count: specifies an initial count value to begin at after Reset

« Workspace: specifies a V-memory location that will be used by the instruction

« Success: specifies a bit that will turn on once the
instruction has successfully completed

« Error: specifies a bit that will turn on if the instruction
does not complete successfully

Parameter DLO5 Range
CTRIO# K | K0-255
Output# K | KO-3
Entry Type V.K | KO-5; See DLO5 V-memory map - Data Words
Pulse Time V.K | K0-65535; See DLO5 V-memory map - Data Words
Preset Count V.K | K0-2147434528; See DLO5 V-memory map
Workspace V | SeeDLO5V-memory map - Data Words
Success X.Y,C,GX,GY,B | See DLO5 V-memory map
Error X,Y,C.GX,GY,B | See DLO5 V-memory map
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CTRADPT Example
Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the
system will need a separate CTRIO I-box before any CTRxxxx I-boxes can be used
for them. The CTRIO has been configured to use V2000 through V2025 for its input
data, and V2030 through V2061 for its output data.

CTRID Config
1 CTRIO 11000
CTRIO # K1
Slot K2
Wiarkspace w400
Input Y2000 - Y2025
Output Y2030 - Y2061

Rung 2: This rung is a sample method for enabling the CTRADPT command. A
C-bit is used to allow the programmer to control the command from Data View for
testing purposes.

Turning on CO will cause the CTRADPT instruction to add a new preset to the preset
table for output #0 on the CTRIO in slot 2. The new preset will be a command to
RESET (entry type K1=reset), pulse time is left at zero as the reset type does not use
this, and the count at which it will reset will be 20.

Operating procedure for this example code is to load the CTRADPT_ex1.cwb file

to your CTRIO, then enter the code shown here, change to RUN mode, enable
output #0 by turning on C2 in dataview, turn encoder on CTRIO to value above 10
and output #0 light will come on and stay on for all counts past 10. Now reset the
counter with C1, enable CO to execute CTRADPT command to add a reset for output
#0 at a count of 20, turn on C2 to enable output #0, then turn encoder to value of
10+ (output #0 should turn on) and then continue on to count of 20+ (output #0
should turn off).

CTRIO Add Entry to End of Preset Table
Start CJDRADF'T CTRADPT IB-1005
2 | T}
CTRIO# k1
QOutput # k0
Entry Type k1
Fulze Time k0
Freset Count K20
Workspace w401
Success 100
Errar z101

(Example continued on next page)
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CTRADPT Example (cont'd)

Rung 3: This rung allows the programmer to reset the counter from the ladder logic.

reset counter
1 B2054.1
3 ‘ || { ouT

Rung 4: This rung allows the operator to enable output #0 from the ladder code.

enahle output 3#0
2 B20s6.0
1 | 1 { ouT
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CTRIO Clear Preset Table (CTRCLRT) (IB-1007)

DS5

used |CTRIO Clear Preset Table will clear the RAM based Preset Table

HPP

N/A |on a leading edge transition to
this IBox. This IBox will take more than FaRiF] - 1

PLC scan to execute. Either the Success or Ent CTRIO Clear Preset Tahble bit
will turn on when the command is complete. | CTRCLRT IB-1007 |If

the Error Bit is on, you can use the CTRIO Re: CTRIO £ KD
Error Code (CTRRDER) IBox to get extended
error information.

The Workspace register is for internal use N oo
by this IBox instruction and MUST NOT
used anywhere else in your program. Errar [co

Output # [0
Warkspace  [V400

be

CTRCLRT Parameters

CTRIO#: specifies a specific CTRIO module based on
a user defined number (see CTRIO Config)

Output#: specifies a CTRIO output to be used by the instruction
Workspace: specifies a V-memory location that will be used by the instruction

Success: specifies a bit that will turn on once the
instruction has successfully completed

Error: specifies a bit that will turn on if the instruction
does not complete successfully

Parameter DLO5 Range
CTRIO# K | K0-255
Output# K | KO-3
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,GX,GY,B | See DLO5 V-memory map
Error X,Y,C,GX,GY,B | See DLO5 V-memory map
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CTRCLRT Example
Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the
system will need a separate CTRIO I-box before any CTRxxxx I-boxes can be used
for them. The CTRIO has been configured to use V2000 through V2025 for its input
data, and V2030 through V2061 for its output data.

CTRIO Canfig
1 CTRIO IB-1000
CTRIO# ki
Slot k2
Workspace Wann
Input Y2000 - Y2025
Output Y2030 - V2061

Rung 2: This rung is a sample method for enabling the CTRCLRT command. A
C-bit is used to allow the programmer to control the command from Data View for
testing purposes.

Turning on CO will cause the CTRCLRT instruction to clear the preset table for output
#0 on the CTRIO in slot 2.

Operating procedure for this example code is to load the CTRCLRT_ex1.cwb file to
your CTRIO, then enter the code shown here, change to RUN mode, enable output
#0 by turning on C2 in Data View, turn encoder on CTRIO to value above 10 and
output #0 light will come on and stay on until a count of 20 is reached, where it will
turn off. Now reset the counter with C1, enable CO to execute CTRCLRT command to
clear the preset table, turn on C2 to enable output #0, then turn encoder to value of
10+ (output #0 should NOT turn on).

CTRIO Clear Preset Table

Start CgECLRT CTRCLRT IB-1007
2 | |

CTRIO# K1

Output # k0

Workspace Y401

Success 100

Errar c1m
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CTRCLRT Example

Rung 3: This rung allows the programmer to reset the counter from the ladder logic.

reset counter
1 B2054.1
3 | {out
Rung 4: This rung allows the operator to enable output #0 from the ladder code.
enable output #0
2 B2056.0
| |

4‘ | { our
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CTRIO Edit Preset Table Entry (CTREDPT) (IB-1003)

DS5

Used

HPP

N/A

to execute. Either the Success or Error bit will turn on SAE _ @
. . CTRIO Edit Preset Tahle Entry

when the command is complete. If the Error Bit is on, CTREDRT 51003
you can use the CTRIO Read Error Code (CTRRDER) If CTRIO#
i i
get extended error information. Ouput O
Table #
Entry Type: Entry# (0-hased)
Entry Type
KO: Set Pulse Time
Preset Count

K1: Reset Wiorks
: pate
. :
K2: Pulse On (uses Pulse Time) Surcess

CTRIO Edit Preset Table Entry, on a leading edge transition to this 1Box, will edit
a single entry in a Preset Table on a specific CTRIO Output resource. This IBox
is good if you are editing more than one entry in a file at a time. If you wish to

do just one edit and then reload the table immediatelv. see the CTRIO Edit and

Reload Preset Table Entry (CTREDRL) IBox. This IBox v

K3: Pulse Off (uses Pulse Time)

K4: Toggle
K5: Reset Count
Note that the Pulse Time parameter is ignored by some Entry Types.

The Workspace register is for internal use by this IBox instruction and MUST NOT be
used anywhere else in your program.

CTREDPT Parameters

CTRIO#: specifies a specific CTRIO module based on a
user defined number (see CTRIO Config Ibox)

Output#: specifies a CTRIO output to be used by the instruction

Table#: specifies the Table number of which an Entry is to be edited

Entry#: specifies the Entry location in the Preset Table to be edited

Entry Type: specifies the Entry Type to add during the edit

Pulse Time: specifies a pulse time for the Pulse On and Pulse Off Entry Types
Preset Count: specifies an initial count value to begin at after Reset
Workspace: specifies a V-memory location that will be used by the instruction

Success: specifies a bit that will turn on once the
instruction has successfully completed

Error: specifies a bit that will turn on if the instruction
does not complete successfully

5_228 I DLO5 Micro PLC User Manual, 6th Edition, Rev. G



Chapter 5: Standard RLL Instructions.

Parameter DLO5 Range
CTRIO# K | K0-255
Output# K | KO-3
Table# V.K | K0-255; See DLO5 V-memory map - Data Words
Entry# V.K | K0-255; See DLO5 V-memory map - Data Words
Entry Type V.K | KO-5; See DLO5 V-memory map - Data Words
Pulse Time VK | K0-65535; See DLO5 V-memory map - Data Words
Preset Count V.K | K0-2147434528; See DLO5 V-memory map
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,GX,GY,B | See DLO5V-memory map
Error X,Y,C,GX,GY,B | See DLO5 V-memory map

CTREDPT Example
Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the
system will need a separate CTRIO I-box before any CTRxxxx I-boxes can be used
for them. The CTRIO has been configured to use V2000 through V2025 for its input
data, and V2030 through V2061 for its output data.

CTRIO Canfig
1 CTRIO IE-1000
CTRIO # K1
Slot K2
Workspace W00
Input Y2000 - V2025
Output Y2030 - V2061

(Example continued on next page)
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CTREDPT Example (cont'd)

Rung 2: This rung is a sample method for enabling the CTREDPT command. A
C-bit is used to allow the programmer to control the command from Data View for
testing purposes.

Turning on CO will cause the CTREDPT instruction to change the second preset from
a reset at a count of 20 to a reset at a count of 30 for output #0 on the CTRIO in slot
2.

Operating procedure for this example code is to load the CTREDPT_ex1.cwb file to
your CTRIO, then enter the code shown here, change to RUN mode, enable output
#0 by turning on C2 in Data View, turn encoder on CTRIO to value above 10 and
output #0 light will come on and stay on until a count of 20 is reached, where it will
turn off. Now reset the counter with C1, enable CO to execute CTREDPT command
to change the second preset, turn on C2 to enable output #0, then turn encoder

to value of 10+ (output #0 should turn on) and then continue past a count of 30
(output #0 should turn off).

CTRID Edit Preset Tahle Entry

Start CgDREDF‘T CTREDPT [B-1003
2 | |

CTRIO # k1

Qutput # kD

Tahle # kA1

Entry # (0-hased) k1

Entry Type k1

Pulze Time K0

Preset Count k30

WWarkspace W41

Success 100

Errar z1m

CTRIO Load Profile

(CTRLDPR [B-1001

CTRIO # k1

Output # K0

File # k1

WWarkspace w402

Success 102

Error 103
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CTREDPT Example

Rung 3: This rung allows the programmer to reset the counter from the ladder logic.

reset counter
1 B2054 .1
3 ‘ [} { out

Rung 4: This rung allows the operator to enable output #0 from the ladder code.

enable output #0
c2 B2056.0
4 ‘ | | { our
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CTRIO Edit Preset Table Entry and Reload (CTREDRL) (IB-1002)

DS5

Used

CTRIO Edit Preset Table Entry and Reload, on a leading edge transition to this

HPP

N/A

IBox, will perform this dual operation to a CTRIO Output resource in one CTRIO

command. This IBox will take more than 1 PLC scan to execute. Either the Success
or Error bit will turn on when the command is complete. If the Error Bit is on,
you can use the CTRIO Read Error Code (CTRRDER) IBox to get extended error
information.

Entry Type: e e
ry yp CTRIO Edit Preset Tahle Entry and Reload
KO: Set CTREDRL 1B-1002
K1: Reset CTRIOY
: Rese Outaure
: - Table #
K2: Pulse On (uses Pulse Time) Eniys (@haced)
K3: Pulse Off (uses Pulse Time) Entry Tyoe
Pulse Time
K4: Toggle Preset Count
(5: Reset Count e
. Reset Coun Suctess
. . E

Note that the Pulse Time parameter is ignored by some il

Entry Types.

The Workspace register is for internal use by this IBox instruction and MUST NOT be
used anywhere else in your program.

CTREDRL Parameters

« CTRIO#: specifies a specific CTRIO module based on a
user defined number (see CTRIO Config Ibox)

 Output#: specifies a CTRIO output to be used by the instruction

« Table#: specifies the Table number of which an Entry is to be edited

« Entry#: specifies the Entry location in the Preset Table to be edited

« Entry Type: specifies the Entry Type to add during the edit

« Pulse Time: specifies a pulse time for the Pulse On and Pulse Off Entry Types
« Preset Count: specifies an initial count value to begin at after Reset

« Workspace: specifies a V-memory location that will be used by the instruction

« Success: specifies a bit that will turn on once the
instruction has successfully completed

« Error: specifies a bit that will turn on if the instruction
does not complete successfully
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Parameter DLO5 Range
CTRIO# K | K0-255
Output# K | K0-3
Table# VK | K0-255; See DLO5 V-memory map - Data Words
Entry# V.K | K0-255; See DLO5 V-memory map - Data Words
Entry Type V,K | KO-5; See DLO5 V-memory map - Data Words
Pulse Time V.K | K0-65535; See DLO5 V-memory map - Data Words
Preset Count VK | K0-2147434528; See DLO5 V-memory map
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,GX,GY,B | See DLO5V-memory map
Error X.Y,C,GX,GY,B | See DLO5 V-memory map

CTREDRL Example

Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the
system will need a separate CTRIO I-box before any CTRxxxx I-boxes can be used
for them. The CTRIO has been configured to use V2000 through V2025 for its input
data, and V2030 through V2061 for its output data.

CTRIO Config
CTRIO IB-1000
CTRIO# k1
Slot k2
Workspace Wa00
Input W2000-%2025
Output W2030- V2061

(example continued on next page)
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CTREDRL Example (cont'd)

Rung 2: This rung is a sample method for enabling the CTREDRL command. A
C-bit is used to allow the programmer to control the command from Data View for
testing purposes.

Turning on CO will cause the CTREDRL instruction to change the second preset in
file 1 from a reset at a value of 20 to a reset at a value of 30.

Operating procedure for this example code is to load the CTREDRL_ex1.cwb file to
your CTRIO, then enter the code shown here, change to RUN mode, enable output
#0 by turning on C2 in Data View, turn encoder on CTRIO to value above 10 and
output #0 light will come on, continue to a count above 20 and the output #0
light will turn off. Now reset the counter with C1, enable CO to execute CTREDRL
command to change the second preset count value to 30, then turn encoder to
value of 10+ (output #0 should turn on) and continue on to a value of 30+ and the
output #0 light will turn off.

Note that it is not necessary to reload this file separately, however, the command
can only change one value at a time.

CTRIO Edit Preset Table Entry and Reload

Start CTREDRL CTREDRL IB-1002
]
2 { T

CTRIO # K1

Cutput # k0

Table # K1

Entry # (0-baszed) k1

Entry Type k1

Fulse Time k0

Preset Count k230

Wiarkspace W01

Success z100

Error c1m

5_234 I DLO5 Micro PLC User Manual, 6th Edition, Rev. G



Chapter 5: Standard RLL Instructions.

CTREDRL Example

Rung 3: This rung allows the programmer to reset the counter from the ladder logic.

resef counter
1 B2054.1
| { our

Rung 4: This rung allows the operator to enable output #0 from the ladder code.

enahble output #0
c2 B2056.0
4 ‘ 1 { ouT

DLO5 Micro PLC User Manual, 6th Edition, Rev. G I 5 _23 5



- Chapter 5: Standard RLL Instructions

CTRIO Initialize Preset Table (CTRINPT) (IB-1004)

bS5 | Used | CTRIO Initialize Preset Table, on a leading edge transition to this IBox, will create a
HPP | N/A |single entry Preset Table in memory but not as a file, on a specific CTRIO Output

resource. This IBox will take more than 1 PLC scan to execute. Either the Success or
Error bit will turn on when the command is complete. If the Error Bit is on, you can
use the CTRIO Read Error Code (CTRRDER) IBox to get extended error information.

Entry Type: e 3
KO: Set CTRIO Initialize Preset Table
CTRIMPT 1B-1004
K1: Reset CTRIO #
K2: Pul i Output#
: Pulse On (uses Pulse Time)
Entry Tyne
K3: Pulse Off (uses Pulse Time) Fulse Time
. Preset Count
Ka4: Toggle Waorkspace Y400 *
K5: Reset Count Success
Error

Note that the Pulse Time parameter is ignored by

some Entry Types.

The Workspace register is for internal use by this IBox instruction and MUST NOT
be used anywhere else in your program.

CTRINPT Parameters

CTRIO#: specifies a specific CTRIO module based on a
user defined number (see CTRIO Config Ibox)

Output#: specifies a CTRIO output to be used by the instruction

Entry Type: specifies the Entry Type to add during the edit

Pulse Time: specifies a pulse time for the Pulse On and Pulse Off Entry Types
Preset Count: specifies an initial count value to begin at after Reset
Workspace: specifies a V-memory location that will be used by the instruction

Success: specifies a bit that will turn on once the
instruction has successfully completed

Error: specifies a bit that will turn on if the instruction
does not complete successfully
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Parameter DLO5 Range
CTRIO# K | K0-255
Output# K | K0-3
Entry Type V,K | KO-5; See DLO5 V-memory map - Data Words
Pulse Time V.K | K0-65535; See DLO5 V-memory map - Data Words
Preset Count VK | K0-2147434528; See DLO5 V-memory map
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,GX,GY,B | See DLO5V-memory map
Error X.Y,C,GX,GY,B | See DLO5 V-memory map

CTRINPT Example
Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the
system will need a separate CTRIO I-box before any CTRxxxx |-boxes can be used
for them. The CTRIO has been configured to use V2000 through V2025 for its input
data, and V2030 through V2061 for its output data.

CTRIO Canfig
1 CTRIO IE-1000
CTRIO # K1
Slot K2
Workspace Y400
Input Y2000 - 2025
Output Y2030 - V2061

(Example continued on next page)
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CTRINPT Example (cont'd)
Rung 2: This rung is a sample method for enabling the CTRINPT command. A C-bit
is used to allow the programmer to control the command from Data View for
testing purposes.

Turning on CO will cause the CTRINPT instruction to create a single entry preset
table, but not as a file, and use it for the output #0. In this case the single preset will
be a set at a count of 15 for output #0.

Operating procedure for this example code is to load the CTRINPT_ex1.cwb file

to your CTRIO, then enter the code shown here, change to RUN mode, enable
output #0 by turning on C2 in Data View, turn encoder on CTRIO to value above

15 and output #0 light will not come on. Now reset the counter with C1, enable CO
to execute CTRINPT command to create a single preset table with a preset to set
output#0 at a count of 15, then turn encoder to value of 15+ (output #0 should turn

on).
CTRIO Initialize Preset Takle
Start CTRINFT CTRINFT IB-1004
(1]
2 T
CTRIO# K1
Output # k0
Entry Type k0
Pulse Time K0
Preset Count K15
Workspace W40
Success 100
Errar c1m
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CTRINPT Example

Rung 3: This rung allows the programmer to reset the counter from the ladder logic.

reset counter
1 B2054.1
N [ our

Rung 4: This rung allows the operator to enable output #0 from the ladder code.

enahle output #0
c2 B2056.0
4 ‘ || { our
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DS5

Used

HPP

N/A

CTRIO Initialize Preset Table (CTRINTR) (IB-1010)

CTRIO Initialize Preset Table, on a leading edge transition to this IBox, will create a
single entry Preset Table in memory but not as a file, on a specific CTRIO Output
resource.This IBox will take more than 1 PLC scan to execute. Either the Success or
Error bit will turn on when the command is complete. If the Error Bit is on, you can
use the CTRIO Read Error Code (CTRRDER) IBox to get extended error information.

Entry Type:
y lyp TR =
KO: Set CTRIO Initialize Preset Tahle on Reset
K1: Reset CTRINTR IB-1010
CTRIO# k0 -
K2: Pulse On (uses Pulse Time) output#
. . Entry Type
K3: Pulse Off (uses Pulse Time) e B
K4: TOggle Preset Count  [v400 -
Workspace Y400 *
K5: Reset Count Success
Note that the Pulse Time parameter is ignored by [ B el -

some Entry Types.

The Workspace register is for internal use by this IBox instruction and MUST NOT
be used anywhere else in your program.

CTRINTR Parameters

« CTRIO#: specifies a specific CTRIO module based on a
user defined number (see CTRIO Config Ibox)

 Output#: specifies a CTRIO output to be used by the instruction

« Entry Type: specifies the Entry Type to add during the edit

« Pulse Time: specifies a pulse time for the Pulse On and Pulse Off Entry Types
* Preset Count: specifies an initial count value to begin at after Reset
 Workspace: specifies a V-memory location that will be used by the instruction

« Success: specifies a bit that will turn on once the
instruction has successfully completed

« Error: specifies a bit that will turn on if the instruction
does not complete successfully
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Parameter DLO5 Range
CTRIO# K | K0-255
Output# K | K0-3
Entry Type V,K | KO-5; See DLO5 V-memory map - Data Words
Pulse Time V.K | K0-65535; See DLO5 V-memory map - Data Words
Preset Count VK | K0-2147434528; See DLO5 V-memory map
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,GX,GY,B | See DLO5V-memory map
Error X.Y,C,GX,GY,B | See DLO5 V-memory map
CTRINTR Example

Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the
system will need a separate CTRIO I-box before any CTRxxxx I-boxes can be used
for them. The CTRIO has been configured to use V2000 through V2025 for its input
data, and V2030 through V2061 for its output data.

CTRIC Canfig
L CTRIO IB-1000
CTRIO # K1
Slat K2
Wiarkspace Y400
Input Y2000 - Y2025
Output Y2030 - Y2061

(Example continued on next page)
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CTRINTR Example (cont'd)

Rung 2: This rung is a sample method for enabling the CTRINTR command. A C-bit
is used to allow the programmer to control the command from Data View for testing
purposes.

Turning on CO will cause the CTRINTR instruction to create a single entry preset table,
but not as a file, and use it for output #0, the new preset will be loaded when the
current count is reset. In this case the single preset will be a set at a count of 25 for
output #0.

Operating procedure for this example code is to load the CTRINTR_ex1.cwb file to
your CTRIO, then enter the code shown here, change to RUN mode, enable output #0
by turning on C2 in Data View, turn encoder on CTRIO to value above 10 and output
#0 light will come on. Now turn on CO to execute the CTRINTR command, reset the
counter with C1, then turn encoder to value of 25+ (output #0 should turn on).

CTRIO Initialize Preset Table on Reset

Start CTRINTR CTRINTR IB-1010
co
2 | Il

CTRIO # k1

Qutput # K0

Entry Type k0D

Pulse Time k0

Preset Count K25

™orkspace Y401

Success C100

Errar c101
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CTRINTR Example

Rung 3: This rung allows the programmer to reset the counter from the ladder logic.

reset counter
1 52054 1
|| { our )

Rung 4: This rung allows the operator to enable output #0 from the ladder code.

enahle output #0
c2 B2056.0
4 | 1 { out )
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CTRIO Load Profile (CTRLDPR) (IB-1001)

DS5

used |CTRIO Load Profile loads a CTRIO Profile File

HPP

to a CTRIO Output resource on

N/A |a leading edge transition to this IBox. This IBox will take more than 1 PLC scan

to execute. Either the Success or Error bit will
complete. If the Error Bit is on, you can use the
CTRIO Read Error Code (CTRRDER) IBox to get
extended error information.

The Workspace register is for internal use by
this IBox instruction and MUST NOT be used
anywhere else in your program.

CTRLDPR Parameters
« CTRIO#: specifies a specific CTRIO modu

turn on when the command is

[z @
CTRIO Load Profile

CTRLDPR 181001
CTRIO # [0 *|
Dutput # [k *]
File # [wa00 “|
Warkspace  [v400 *|
Success [co “]
Errar [co °]

le based on

a user defined number (see CTRIO Config)

 Output#: specifies a CTRIO output to be

used by the instruction

« File#: specifies a CTRIO profile File number to be loaded
+ Workspace: specifies a V-memory location that will be used by the instruction
« Success: specifies a bit that will turn on once the

instruction has successfully completed

« Error: specifies a bit that will turn on if the instruction

does not complete successfully

Parameter DLO5 Range
CTRIO# K | K0-255
Output# K | K0-3
File# VK | KO-255; See DLO5 V-memory map - Data Words
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C,GX,GY,B | See DLO5V-memory map
Error X.Y,C,GX,GY,B | See DLO5 V-memory map
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CTRLDPR Example

Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the
system will need a separate CTRIO I-box before any CTRxxxx |-boxes can be used
for them. The CTRIO has been configured to use V2000 through V2025 for its input
data, and V2030 through V2061 for its output data.

CTRIO Config
1 CTRIO 1B-1000
CTRIO# K1
Slot K2
Wiarkspace Y400
Input V2000 - w2025
Output Y2030 - w2061

Rung 2: This CTRIO Load Profile IBox will load File #1 into the working memory of
Output 0 in CTRIO #1. This example program requires that you load CTRLDPR_IBox.
cwb into your Hx-CTRIO(2) module.

CTRIO Load Profile
Try_Load_Prafile CTRLDPR  1B-1001
ca
2 Tt
CTRIO# K1
output # Ko
File g ki1
Waorkspace V401
Success 100
Errar c101
Rung 3: If the file is successfully loaded, set Profile_Loaded.
CTRLDPR_Success Profile_Loaded
c100 1
|

3‘ 1 { €T )

DLO5 Micro PLC User Manual, 6th Edition, Rev. G I 5_245



- Chapter 5: Standard RLL Instructions

CTRIO Read Error (CTRRDER) (IB-1014)

edge transition to the IBox

Sinc

maintained until another CTRIO command is
given, you must use this instruction immediately

pss | Used | CTRIO Read Error Code will get the decimal error code value from the CTRIO
HPp | N/A | module (listed below) and place it into the given Error Code register, on a leading

e the Error Code in the CTRIO is only ST

after the CTRIO IBox that reports an error via its (GUIRREI SR

Erro
The

IBox instruction and MUST NOT be used anywhere

else
Erro
0:N
100:
101:
102:
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:

r bit parameter. G
. . . . Warkspace
Workspace register is for internal use by this §

Error Code

@
CTRIO Read Errar Code
IB-1014
KO ‘]
[w400 “]
[wa00 *|

in your program.

r Codes:

o Error

Specified command code is unknown or unsupported
File number not found in the file system

File type is incorrect for specified output function
Profile type is unknown

Specified input is not configured as a limit on this output
Specified limit input edge is out of range

Specified input function is unconfigured or invalid
Specified input function number is out of range
Specified preset function is invalid

Preset table is full

Specified Table entry is out of range

Specified register number is out of range

Specified register is an unconfigured input or output

2001: Error reading Error Code - cannot access CTRIO via ERM

CTRRDER Parameters

« CTRIO#: specifies a specific CTRIO module based on
a user defined number (see CTRIO Config)

« Workspace: specifies a V-memory location that will be used by the instruction

« Error Code: specifies the location where the Error Code will be written

Parameter DLO5 Range
CTRIO# K | K0-255
Workspace V | See DLO5 V-memory map - Data Words
Error Code V | See DLO5 V-memory map - Data Words
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CTRRDER Example
Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the
system will need a separate CTRIO I-box before any CTRxxxx |-boxes can be used
for them. The CTRIO has been configured to use V2000 through V2025 for its input
data, and V2030 through V2061 for its output data.

CTRIO Config
1 CTRIO 1B-1000
CTRIO # K1
Slot K2
Warkspace Wa00
Input Y2000 - V2025
Output Y2030 - Y2061

Rung 2: This CTRIO Read Error Code |IBox will read the Extended Error information
from CTRIO #1. This example program requires that you load CTRRDER_IBox.cwb
into your Hx-CTRIO(2) module.

CTRIO Read Errar Gode
Read_Emor_Code CTRRDER IB-1014
co
2 ||
CTRIO# K1
Winrkspace W01
Errar Code a0z
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CTRIO Run to Limit Mode (CTRRTLM) (IB-1011)

DS5

used | CTRIO Run To Limit Mode, on a leading edge transition to this IBox, loads the

HPP

N/A

Run to Limit command and given parameters on a specific Output resource. The

CTRIO's Input(s) must be configured as Limit(s) for this function to work.
Valid Hexadecimal Limit Values:
KOO - Rising Edge of Ch1/C

K10 - Falling Edge of Ch1/C VIxTR] e
K20 - Both Edges of Ch1/C GTRIO Run To Limit Mode
.. CTRRTLM 1B-1011
KO1 - Rising Edge of Ch1/D CTRIO #
K11 - Falling Edge of Ch1/D Output #
K21 - Both Edges of Ch1/D Fredueny
-
K02 - Rising Edge of Ch2/C Duty Cycle
K12 - Falling Edge of Ch2/C Workspace
K22 - Both Edges of Ch2/C Suese L -
fror

KO3 - Rising Edge of Ch2/D
K13 - Falling Edge of Ch2/D
K23 - Both Edges of Ch2/D

This IBox will take more than 1 PLC scan to execute. Either the Success or Error bit
will turn on when the command is complete. If the Error Bit is on, you can use the
CTRIO Read Error Code (CTRRDER) IBox to get extended error information.

The Workspace register is for internal use by this IBox instruction and MUST NOT be
used anywhere else in your program.

CTRRTLM Parameters

« CTRIO#: specifies a specific CTRIO module based on a
user defined number (see CTRIO Config Ibox)

« Output#: specifies a CTRIO output to be used by the instruction

 Frequency: specifies the output pulse rate (HO-CTRIO:
20Hz - 25kHz / HO-CTRIO2: 20Hz - 250kHz)

« Limit: the CTRIO’s Input(s) must be configured as
Limit(s) for this function to operate

« Duty Cycle: specifies the % of on time versus off time. This is a hex
number. Default of 0 is 50%, also entering 50 will yield 50%. 50%
duty cycle is defined as on half the time and off half the time

» Workspace: specifies a V-memory location that will be used by the instruction

« Success: specifies a bit that will turn on once the
instruction has successfully completed

« Error: specifies a bit that will turn on if the instruction
does not complete successfully
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Parameter DLO5 Range
CTRIO# K | K0-255
Output# K | KO-3
Frequency V.K | KO-5; See DLO5 V-memory map - Data Words
Limit V.K | KO-FF; See DLO5 V-memory map - Data Words
Duty Cycle V.K | K0-99; See DLO5 V-memory map - Data Words
Workspace V | See DLO5 V-memory map - Data Words
Success X.Y,C,GX,GY,B | See DLO5V-memory map
Error X,Y,C,GX,GY,B | See DLO5 V-memory map

CTRRTLM Example
Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the
system will need a separate CTRIO I-box before any CTRxxxx |-boxes can be used
for them. The CTRIO has been configured to use V2000 through V2025 for its input
data, and V2030 through V2061 for its output data.

CTRIC Config
L CTRIO 18-1000
CTRIO # K1
Siot K2
Workspace w400
Input Y2000 - Y2025
Output Y2030 - Y2061

Rung 2: This CTRIO Run To Limit Mode IBox sets up Output #0 in CTRIO #1 to
output pulses at a Frequency of 1000 Hz until Llimit #0 comes on. This example
program requires that you load CTRRTLM_IBox.cwb into your Hx-CTRIO(2) module.

CTRID Run To Limit Mode

Try_RTLM CTRRTLM IB-1011
(o]
2 | I

CTRIO# K1

Output # k0

Fraguency k1000

Limit K0

Dty Cycle k0

Workspace Y401

Success c1an

Errar c101

(example continued on next page)
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CTRRTLM Example (cont'd)

Rung 3: If the Run To Limit Mode parameters are OK, set the Direction Bit and
Enable the output.

CTRRETLM Success Out_0_Direction
c100 Ba0456.4
] N { ouT )

out_0_Enable
B5056.0
ouT )
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CTRIO Run to Position Mode (CTRRTPM) (IB-1012)

bS5 | Used |CTRIO Run To Position Mode, on a leading edge transition to this IBox, loads the
HPP | N/A_|Run to Position command and given parameters on a specific Output resource.

Valid Function Values are: [NaESE| [&]
. CTRIO Run To Position Mode
00: Less Than Ch1/Fn1 CTRRTR 1012
10: Greater Than Ch1/Fn1 CTRIO#
01: Less Than Ch1/Fn2 O

Freguency
11: Greater Than Ch1/Fn2 Funetion Va0 -
02: Less Than Ch2/Fn1 Duty Cycle V400 -
FPosition Y400 -
12: Greater Than Ch2/Fn1 WWorkspace
03: Less Than Ch2/Fn2 somees  (lel -
Errar o -

13: Greater Than Ch2/Fn2

This IBox will take more than 1 PLC scan to execute. Either the Success or Error bit
will turn on when the command is complete. If the Error Bit is on, you can use the
CTRIO Read Error Code (CTRRDER) IBox to get extended error information.

The Workspace register is for internal use by this IBox instruction and MUST NOT be
used anywhere else in your program.
CTRRTPM Parameters

« CTRIO#: specifies a specific CTRIO module based on a
user defined number (see CTRIO Config Ibox)
 Output#: specifies a CTRIO output to be used by the instruction

« Frequency: specifies the output pulse rate (HO-CTRIO:
20Hz - 25KHz / HO-CTRIO2: 20Hz - 250 KHz)

« Duty Cycle: specifies the % of on time versus off time. This is a hex
number. Default of 0 is 50%, also entering 50 will yield 50%. 50%
duty cycle is defined as on half the time and off half the time

- Position: specifies the count value, as measured on the encoder
input, at which the output pulse train will be turned off

« Workspace: specifies a V-memory location that will be used by the instruction

« Success: specifies a bit that will turn on once the
instruction has successfully completed

« Error: specifies a bit that will turn on if the instruction
does not complete successfully

Parameter DLO5 Range
CTRIO# K | K0-255
Output# K | KO-3
Frequency V.K | KO-5; See DLO5 V-memory map - Data Words
Duty Cycle V.K | K0-99; See DLO5 V-memory map - Data Words
Position V.K | K0-2147434528; See DLO5 V-memory map - Data Words
Workspace V | See DLO5 V-memory map - Data Words
Success X.Y,C,GX,GY,B | See DLO5 V-memory map
Error X,Y,C,GX,GY,B | See DLO5 V-memory map
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CTRRTPM Example
Rung 1: This sets up the CTRIO card in slot 2 of the local

base. Each CTRIO in the

system will need a separate CTRIO I-box before any CTRxxxx I-boxes can be used
for them. The CTRIO has been configured to use V2000 through V2025 for its input

data, and V2030 through V2061 for its output data.

CTRIO Canfig
1 CTRIO IB-1000
CTRIO # K1
Slot K2
Workspace Y400
Input Y2000 - v2025
Output Y2030 - w2061

Rung 2: This CTRIO Run To Position Mode IBox sets up Output #0 in CTRIO #1 to
output pulses at a Frequency of 1000Hz, use the ‘Greater than Ch1/Fn1’ comparison
operator, until the input position of 1500 is reached. This example program requires

that you load CTRRTPM_IBox.cwb into your Hx-CTRIO(2)

module.

Tri_RTFM

(M1}
2 | |

CTRIO Run To Position Mode

CTRRETPM IB-1012
CTRIO# k1
Qutput # k0
Frequency k000
Function K10
Dty Cyele k0
Fosition kKA1400
Workspace W01
Success z100
Errar 10

Rung 3: If the Run To Position Mode parameters are OK,

Enable the output.

CTRRETPM_Success
clfmu

set the Direction Bit and

Qut_0_Direction
Ba056.4
{ out )

3 | |
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CTRIO Velocity Mode (CTRVELO) (IB-1013)

pss | used | CTRIO Velocity Mode loads the Velocity command and given parameters on a

Hep | N/A | specific Output resource on a leading edge transition to this IBox.

This IBox will take more than 1 PLC scan to execute.  [Fxma )
Either the Success or Error bit will turn on when the CTRIO Velociy Mode

command is complete. If the Error Bit is on, you can “TRVELD B-1013

use the CTRIO Read Error Code (CTRRDER) IBox to cTRIO#  [KO .

get extended error information. Output#  [KD :

Ctar : : Freuency

The Workspace register is for internal use by this .

. .

IBox instruction and MUST NOT be used anywhere e =

. Step Count  |W400

else in your program. Workspace  [va00 =

Success

CTRVELO Parameters fror @ -

« CTRIO#: specifies a specific CTRIO module
based on a user defined number (see CTRIO Config lbox)

» Output#: specifies a CTRIO output to be used by the instruction

» Frequency: specifies the output pulse rate (HO-CTRIO: 20Hz - 25kHz /
HO-CTRIO2: 20Hz-250kHz)

« Duty Cycle: specifies the % of on time versus off time. This is a hex number.
Default of 0 is 50%, also entering 50 will yield 50%. 50% duty cycle is defined
as on half the time and off half the time

 Step Count: This DWORD values specifies the number of pulses to output.
A Step Count value of -1 (or OxFFFFFFFF) causes the CTRIO to output pulses
continuously. Negative Step Count values must be V-Memory references.

» Workspace: specifies a V-memory location
that will be used by the instruction

« Success: specifies a bit that will turn on once the
instruction has successfully completed

« Error: specifies a bit that will turn on if the instruction
does not complete successfully

Parameter DLO5 Range
CTRIO# K | K0-255
Output# K | KO-3
Frequency V,K | KO-5; See DLO5 V-memory map - Data Words
Duty Cycle V.K | K0-99; See DLO5 V-memory map - Data Words
Step Count VK | K0-2147434528; See DLO5 V-memory map - Data Words
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C.GX,GY,B | See DLO5V-memory map
Error X.Y,C,GX,GY,B | See DL05 V-memory map
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CTRVELO Example
Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the
system will need a separate CTRIO I-box before any CTRxxxx |-boxes can be used
for them. The CTRIO has been configured to use V2000 through V2025 for its input
data, and V2030 through V2061 for its output data.

CTRIO Config
1 CTRIO IB-1000
CTRIO# K1
Slot K2
Workspace Wann
Input Y2000 - Y2025
Output Y2030 - Y2061

Rung 2: This CTRIO Velocity Mode IBox sets up Output #0 in CTRIO #1 to output
10,000 pulses at a Frequency of 1000Hz. This example program requires that you
load CTRVELO_IBox.cwb into your Hx-CTRIO(2) module.

CTRIO velocity Mode

Try_WELOD CTRVELD IB-1013
0
2 | Tl

CTRIO # k1

Output # k0

Frequency k1000

Dty Cycle K0

Step Count k10000

\Warkspace Va0

Success 100

Errar c101
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CTRVELO Example

Rung 3: If the Velocity Mode parameters are OK, set the Direction Bit and Enable the
output.

CTRVELD _Success Cut_0_Direction
100 B5056 .4
3 N { out )

Zut_0_Enahle
Ba0ae6.0
ouT |
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Used

HPP

N/A

CTRIO Write File to ROM (CTRWFTR) (IB-1006)

CTRIO Write File to ROM writes the runtime changes made to a loaded CTRIO Preset
Table back to Flash ROM on a leading edge transition to this IBox. This IBox will

take more than 1 PLC scan to execute. Either
the Success or Error bit will turn on when the
command is complete. If the Error Bit is on, you
can use the CTRIO Read Error Code (CTRRDER)
IBox to get extended error information.

The Workspace register is for internal use by
this IBox instruction and MUST NOT be used
anywhere else in your program.

LxE (5]
CTRIO Write File to RO
CTEWFTR IB-1006
CTRIO # [0 *|
Output# [0 *|
Workspace w400 *|
SUCCess [co *|
Errar [co *|

CTRWFTR Parameters

« CTRIO#: specifies a specific CTRIO module based on a
user defined number (see CTRIO Config Ibox)

« Output#: specifies a CTRIO output to be used by the instruction
+ Workspace: specifies a V-memory location that will be used by the instruction

« Success: specifies a bit that will turn on once the
instruction has successfully completed

« Error: specifies a bit that will turn on if the instruction
does not complete successfully

Parameter DLO5 Range
CTRIO# K | K0-255
Output# K | KO-3
Workspace V | See DLO5 V-memory map - Data Words
Success X,Y,C.GX,GY,B | See DLO5 V-memory map
Error X,Y,C,GX,GY,B | See DLO5 V-memory map
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CTRWFTR Example
Rung 1: This sets up the CTRIO card in slot 2 of the local base. Each CTRIO in the
system will need a separate CTRIO I-box before any CTRxxxx I-boxes can be used
for them. The CTRIO has been configured to use V2000 through V2025 for its input
data, and V2030 through V2061 for its output data.

CTRIO Config
1 CTRIO IB-1000
CTRIO # K1
Slot k2
™Workspace wann
Input Y2000 - Y2025
Output Y2030 - V2061

Rung 2: This CTRIO Edit Preset Table Entry IBox will change Entry 0 in Table #2 to
be a RESET at Count 3456. This example program requires that you load CTRWFTR_
IBox.cwb into your Hx-CTRIO(2) module.

CTRIO Edit Preset Tahle Entry

Try_EDFT CTREDFT B-1003
[od1]
2 {T|

CTRIO# k1

Qutput# K0

Tahle # K2

Entry # {0-hased) K0

Entry Type k1

Fulse Time K0

Freset Count k34456

Workspace W01

Success 100

Errar 10

(Example continued on next page)
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CTRWFTR Example (cont'd)

Rung 3: If the file is successfully edited, use a Write File To ROM I[Box to save the
edited table back to the CTRIO’s ROM, thereby making the changes retentive.

CTRID Write File to ROM
CTREDPT_SLICCESS CTRWFTR 1B-1006
c100
3 ||
CTRIO# K1
Qutput# ]
Workspace W04
Success c102
Errar 103
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