NOTE: As of 07/2021 CPU D2-260 has been
retired. Please consider CPU D2-262 as a
replacement.
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- Chapter 5: Standard RLL Instructions
o
Introduction
The DL205 CPUs offer a wide variety of instructions to perform many different types of
operations. Several instructions are not available in all of the CPUs. This chapter shows you
how to use these individual instructions. There are two ways to quickly find the instruction
you need:

+ If you know the instruction category (Boolean, Comparative Boolean, etc), use
the header 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 that discusses the instruction.

Instruction Page Instruction Page
ACON ASCII Constant 5-199 BIN Binary 5-130
ACOSR | Arc Cosine Real 5-122 BCALL Block Call (Stage) 7-27
ACRB ASCII Clear Buffer 5-229 BEND Block End (Stage) 7-27
ADD Add BCD 5-88 BLK Block (Stage) 7-27
ADDB Add Binary 5-101 BTOR Binary to Real 5-134
ADDBD | Add Binary Double 5-102 cMP Compare 583
ADDBS Add Binary Top of Stack 5-117 CMPD Compare Double 584
ADDD Add Double BCD 5-89 CMPF Compare Formatted 585
(ADiol Add Formatted 5-109 CMPR Compare Real Number 5-87
ADIDIR Add Real 5-90 CMPS Compare Stack 5-86
ADDS Add Top of Stack 5-113 S ASCIl Compare 5 001
AEX ASCII Extract 5-220 o Counter 546
AFIND | ASCI Find 5217 COSR Cosine Real 5-121
AN ASCIIN 5212 CcVv Converge (Stage) 7-25
AND And for contacts or boxes 5-14,5-32, 5-71 CVIMP Converge Jump (Stage) 725
AND STR | And Store 5-16 DATE Date s175
ANDB And Bit-of-Word 5-15

ANDD And Double 572 DEC Decrement 5-100
AR And if Equal 529 DECB Decrement Binary 5-108
ANDF | And Formatted 573 DECO | Decode 5129
ANDI And Immediate 535 DEGR Degree Real Conversion 5-136
ANDMOV | And Move 5171 DISI Disable Interrupts 5-188
ANDN | And Not 514,532 DIV Divide 597
ANDNB | And Not Bit—of-Word 515 Bl Divide Binary 5-106
ANDND | And Negative Differential 523 DIVBS | Divide Binary Top of Stack 5-120
ANDNE | And if Not Equal 529 DIVD Divide Double 5-98
ANDNI | And Not Immediate 535 DIt Divide Formatted 5-112
ANDPD | And Positive Differential 5-23 DIVR Divide Real Number 5-99
ANDS And Stack 5-74 DIVS Divide Top of Stack 5-116
ASINR | Arc Sine Real 5-121 DLBL Data Label 5-199
ATANR Arc Tangent Real 5122 DRUM Timed Drum 6-12
ATH ASCII to Hex 5137 EDRUM Event Drum 6-14
ATT Add to Top of Table 5-166 ENCO Encode 5-128
BCD Binary Coded Decimal 5-131 END End 5-177
BCDCPL | TensComplement 5-133 ENI Enable Interrupts 5-188
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Instruction Page Instruction Page
FAULT Fault 5-197 NJMP Not Jump (Stage) 7-24
FDGT Find Greater Than 5-152 NOP No Operation 5-177
FILL Fill 5-150 NOT Not 5-19
FIND Find 5-151 OR Or 5-12,5-31,5-75
FINDB Find Block 5-173 OR OUT | OrOut 5-19
FOR For/Next 5-180 OR OUTI | Or Out Immediate 5-36
GOTO Goto/Label 5-179 OR STR | Or Store 5-16
GRAY Gray Code 5141 ORB Or Bit-of-Word 5-13
GTS Goto Subroutine 5-182 ORD Or Double 5-76
HTA Hex to ASCII 5-138 ORE Or if Equal 5-28
INC Increment 5-100 ORF Or Formatted 577
INCB Increment Binary 5-107 ORI Or Immediate 5-34
INT Interrupt 5-187 ORMOV | Or Move 5171
INV Invert 5-182 ORN Or Not 512, 5-31
IRy Interrupt Return 5-188 ORNB | Or Not Bit-of-Word 513
IRTC Interrupt Return Conditional 5-188 ORND Or Negative Differential 5 00
=t Initial Stage =24 ORNE | Orif Not Equal 528
il Jump =24 ORNI Or Not Immediate 5-34
LBL Label 179 ORPD | Or Positive Differential 5-22
Lb Load : 5-58 ORS Or Stack 578
LDI Load Immed!ate 5-39 ouT out 517,565
LDIF Load Immediate Formatted 5-40 oUTB Out Bitof-Word 518
LDA Load Address 5-61 ouTD Out Double 566
LDD Load Double 5-59

LDF Load Formatted 560 OUTF | Out Formatted 567
LDR Load Real Number 564 outl Out Immediate 536
LDX Load Indexed 5 62 OUTIF Out Immediate Formatted 5-37
LDLBL | Load Label 5145 OUTL | OutLeast 5-69
LDSX Load Indexed from Constant 563 LIb] Out Most 5-69
MDRMD | Masked Drum Event Discrete 6-19 X Out Indexed 5-68
MDRMW | Masked Drum Event Word 6-21 e B Pause 5-26
MLR Master Line Reset 5185 PD Positive Differential 5-20
MLS Master Line Set 5-185 RO Pop 5-70
MOV Move 5144 PRINT Print 5-201
MOVMC | Move Memory Cartridge 5145 PRINTV | ASCII Print from V—Memory 5-227
MRX Read from MODBUS Network 5-205 RADR Radian Real Conversion 5-136
MWX Write to MODBUS 5208 RD Read from Intelligent Module 5-191
MUL Multiply 5-94 RFB Remove from Bottom of Table 5-157
MULB Multiply Binary 5-105 RFT Remove from Top of Table 5-163
MULBS | Multiply Binary top of stack 5-119 ROTL Rotate Left 5-126
MULD Multiply Double 5-95 ROTR Rotate Right 5-127
MULF Multiply Formatted 5-111 RST Reset 5-24
MULR Multiply Real 5-96 RSTB Reset Bit-of-Word 5-25
MULS Multiply Top of Stack 5-115 RSTBIT | ResetBit 5-148
NCON Numeric Constand 5-199 RSTI Reset Immediate 5-38
NEXT Next (For/Next) 5-180 RSTWT Reset Watch Dog Timer 5-178
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Instruction Page Instruction Page

RT Subroutine Return 5-182 SUB Subtract 591
RTC Subroutine Return Conditional  |5-182 SUBB Subtract Binary 5-103
RTOB Real to Binary 5-135 SUBBD Subtract Binary Double 5-104
RX Read from Network 5-193 SUBBS  |Subtract Binary Top of Stack 5-118
SBR Subroutine (Goto Subroutine) 5-182 SUBD Subtract Double 592
SEG Segment 5-140 SUBF Subtract Formatted 5-110
SET Set 5-24 SUBS Subtract Top of Stack 5-114
SETB Set Bit-of-Word 5-25 SUBR Subtract Real Number 5-93
SETBIT Set Bit 5-148 SUM Sum 5-123
SETI Set Immediate 5-38 SWAP Swap Table Data 5-174
SFLDGT  |Shuffle Digits 5-142 SWAPB  |ASCII Swap Bytes 5-228
SG Stage 7-23 TANR Tangent Real 5-121
SGCNT Stage Counter 5-48 TIME Time 5-176
SHFL Shift Left 5-124 TMR Timer 5-42
SHFR Shift Right 5-125 TMRF Fast Timer 5-42
SINR Sine Real 5-121 TMRA Accumulating Timer 5-44
SQRTR  |Square Root Real 5-122 TMRAF  |Fast Accumulating Timer 5-44
SR Shift Register 5-52 TSHFL Table Shift Left 5-169
STOP Stop 5-177 TSHFR Table Shift Right 5-169
STR Store 5-10, 5-30 TTD Table to Destination 5-154
STRB Store Bit-of-Word 5-11 ubnc Up Down Counter 5-50
STRE Store if Equal 5-27 VPRINT  |ASCII Print to V-Memory 5-222
STRI Store Immediate 5-33 WT Write to Intelligent Module 5-192
STRN Store Not 5-10, 5-30 WX Write to Network 5-195
STRNB Store Not Bit-of-Word 5-11 XOR Exclusive Or 5-79
STRND Store Negative Differential 5-21 XORD Exclusive Or Double 5-80
STRNE Store if Not Equal 5-27 XORF Exclusive Or Formatted 5-81
STRNI Store Not Immediate 5-33 XORMOV  |Exclusive Or Move 5-171
STRPD Store Positive Differential 5-21 XORS Exclusive Or Stack 5-82
STT Source to Table 5-160
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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 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 programming package 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.

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 but 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 how the instruction is used with DirectSOFT and the HPP.

DS implied |The following paragraphs describe how these instructions are used to build simple
ladder programs.

END Statement

All DL205 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.
Chapter 5 discusses the instruction set in detail.

HPP Used

DirectSOFT Example
X0 YO

B
5

o)

|
4{ ! All programs must have an END

statement.
~a

‘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 Example Handheld Mnemonics
STR X0
X0 YO
| /~ OUT YO
— | @UT> END
&)
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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 Example Handheld Mnemonics
X0 Y0 STRN X0
— /] @UT) OUT YO
END

(m
P4
&

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 Example Handheld Mnemonics

X0 X1 Y0 STR X0
AND X1
UT) OUT YO

END
5

1
1T
o)

(m\

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 Example Handheld Mnemonics
X0 X1 Y0 STR X0
| -~ AND X1
— @UT) OUT YO
AND X2
X2 Y1 OUT Y1
| - ) AND X3
| OUT) outy2
END
X3 Y2
e — OUT)
@)
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Parallel Elements

You may 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 Example Handheld Mnemonics
X0 Y0 STR X0
| @UT) OR X1
OUT YO
X1 END

}7

o)

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 Example Handheld Mnemonics
YO STRX0

X0 X1
HH | ovr) M0
STR X2
X2 AND X3

X3
ORSTR
‘4{ OuT YO

@N@ END

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.

DirectSOFT Example Handheld Mnemonics
X0 X1 YO0 STR X0
\ | (0 STR X1
ouT
4{ | [ & ) OR X2
X2 ANDSTR

OUT YO0

END

(eno)
H . X0 X2 X5 YO
Combination Networks

o)

D

| | |
You can combine the various types of — | b b
series and parallel branches to solve X1 X3 X4

most any application problem. The }7

following example shows a simple % /
combination network. ﬁ‘
\

o)
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Comparative Boolean

The DL205 Micro PLCs provide Comparative Boolean instructions that allow you to quickly
and easily compare two numbers. 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 the example ,when the BCD value in V-memory v3
location V1400 is equal to the constant value 1234, \ VMOO‘JKQ‘% /
Y3 will energize. ‘ [l \ ouT )

Boolean Stack

There are limits to how many elements you can include in a rung. This is because the DL205
CPUs 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 you enter

a STR instruction, the instruction is placed on the top of the boolean stack. Any other

STR instructions on the boolean stack are pushed down a level. The ANDSTR, and ORSTR
instructions combine levels of the boolean stack when they are encountered. Since the
boolean stack is only eight levels, an error will occur 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 STR X1 ORSTR AND X4 YO
STR —{ } } } — } } @Uﬂ Output
X2 AND X3 \
STR ANDSTR
X5 OR
| |
STR X0 STR X1 STR X2 AND X3
1 | STRX0 1 [ STRX1 1 | STRX2 1 |STRX2
2 2 | STR X0 2 [sSTRX1 2 [STRX1
3 3 3 | STR X0 3 [STR X0
4 4 4 4
ORSTR AND X4 ORNOT X5
1| X1 or (X2 AND X3) 1 | X4 AND {X1 or (X2 AND X3)} 1 | NOT X5 OR X4 AND {X1 OR (X2 AND X3)}
2 | STRX0 2 | STRX0 2 | STRX0
3 3 3
ANDSTR
1 | XO AND (NOT X5 or X4) AND {X1 or (X2 AND X3)}
2
3
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Chapter 5: Standard RLL Instructions.

Immediate Boolean
The DL205 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 /O update occurs. The DL205 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 1/O 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 the results to solve that one instruction. It does not use the new status to
‘E update the image register. Therefore, any 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/O and update the image
register.

aoon|
anop!
aoon|
aoop!
aoon|
anop!
aoon|
aoop!
oo
aoon!
]
ooop!
oo
aoos!

X0 | X10| X20| x30 | YO | Y10 | Y20 | Y30
X7 X17 | X27 )(37 Y7 | Y17 | Y27 | Y37

CPU Scan
The CPU reads the inputs from
the local base and stores the
status in an input image
Read Inputs register .
[xi28] .. x| x1 [ xo] \
[orr [ .. T on[ oFF [OFF | OFF <«—| X0

Input Image Register

[

Read Inputs from Specialty 1/O ‘
I

OFF <— X1

Solve the Application Program Immediate instruction does
PP 5 not use the input image
X0 YO register , but instead reads the
| status from the module .
—Hi }—”\) immedately. 1/O Point X0 Changes
—
ON <«—— X0
[ OFF <— X1
’ Write Outputs ‘

’ Write Outputs to Specialty 1/O ‘

’ Diagnostics ‘

N,
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Boolean Instructions

V] 230
] 240
[V] 2s0-1

Store (STR)

The Store instruction begins a new rung or an additional
branch in a rung with a normally open contact. Status of

the contact will be the same state as the associated image

M 260 store Not (STRN)

The Store Not instruction begins a new rung or an

[ 262

additional branch in a rung with a normally closed contact.
Status of the contact will be opposite the state of the
associated image register point or memory location.

register point or memory location.

Aaaa

_||_

Aaaa

_/I/r_

Range
Operand Bt 1t D2-230 D2-240 D2-250-1 D2-260/D2-262
A| aaa aaa aaa aaa

Inputs X| 0-177 0-477 0-777 0-1777
Outputs Y| 0-177 0-477 0-777 0-1777
Control Relays C| 0-377 0-377 0-1777 0-3777
Stage S| 0-377 0-777 0-1777 0-1777
Timer T| 0-77 0-177 0-377 0-377
Counter CT| 0-77 0-177 0-177 0-377
Special Relay SP| 0-117,540-577 | 0-137 540-617 0-777 0-777
Global GX| - - - 0-3777
Global GY| - - - 0-3777

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

DS

Used

HPP

DirectSOFT

Used

X1

(OUT)

Handheld Programmer Keystrokes

$ B
o || = ]1°

ENT |

Y

| e |

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

DirectSOFT
X1

Y2

It

(OUT)
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Chapter 5:

Standard RLL Instructions.

Store Bit-of-Word (STRB)

The Store Bit-of-Word instruction begins a new rung
or an additional branch in a rung with a normally

open contact. Status of the contact will be the same
state as the bit referenced in the associated memory

V] 25041
] 260
] 252

location.

Store Not Bit-of-Word (STRNB)

The Store Not instruction begins a new rung or an
additional branch in a rung with a normally closed

Aaaa.bb

_||_

Aaaa.bb

V] 2504 contact. Status of the contact will be opposite the —/I/r—
V] 260 state of the bit referenced in the associated memory
] 262 location.
Operand Data Type D2-250-1 Range D2-260/D2-262 Range
A| aaa bb aaa bb
See memory map See memory map
V-memory B page 3-56 BCD, 0to 15 page 3.57 BCD, 0to 15
q See memory map See memory map
Pointer PB page 3-56 BCD page 3-57 BCD
In the following Store Bit-of-Word example, when bit 12 of V-memory location V1400 is on,
output Y2 will energize.
DirectSOFT
DS | Used B1400.12 v2
HPP | Used | /
| { our )

Handheld Programmer Keystrokes

Lsr |[swer][ 8 [[ = ] v [+ J[ 4 J[ o J[ o |
L= O J0 J 2 J[ et ]
[ ot || = || 2 || ent |

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
s (

Handheld Programmer Keystrokes

[ sy [ soer [ 8 | = || v 4

= L« J[+ J[ 2 |[ e ]
ouTt — 2 ENT

L ]I |[ o
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Or (OR)
The Or instruction logically ors a normally open ||
contact in parallel with another contact in a rung. The I
] 230 status of the contact will be the same state as the Aaaa

] 220 associated image register point or memory location. —| l—
i %01 5 Not (ORN)

] 250 The Or Not instruction logically ors a normally closed I I
[] 22 contact in parallel with another contact in a rung. The Aaaa
status of the contact will be opposite the state of the
associated image register point or memory location. —/|/ I/—
Operand Data Type " ey D2-240 | D2-250-1 e
A| aaa aaa aaa aaa
Inputs X| 0177 0-477 0-777 01777
Outputs Y| 0177 0-477 0-777 01777
Control Relays C| 0-377 0-377 0-1777 0-3777
Stage S| 0-377 0-777 0-1777 0-1777
Timer T| 0-77 0-177 0-377 0-377
Counter CT| 0-77 0-177 0-177 0-377
Special Relay SP| 0-117,540-577 | 0-137,540-617 | 0-137,540-717 | 0-137,540-717
Global GX| - - - 0-3777
Global GY| - - - 0-3777
DS Implied
DirectSOFT Handheld Programmer Keystrokes
HPP Used
X1
|| ( OY; ) N e
[ \

Q Cc

Con || = ][z |/ =
GX F

| (B | > ][5 L=

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 energize.

DirectSOFT Handheld Programmer Keystrokes

X1 Y5

MR EE
| ( out ) |STR —~ 1
\ R C
|0RN”9 ” 2 ” ENT‘

| GX F
//r out | = 5 ENT
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Chapter 5: Standard RLL Instructions.

Or Bit-of-Word (ORB)

] 25041
] 260
] 262

The Or Bit-of-Word instruction logically ors a normally I I
open Bit-of-Word 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 —| I—

memory location.

Aaaa.bb

Or Not Bit-of-Word (ORNB) [

The Or Not Bit-of-Word instruction logically ors a |
normally closed Bit-of-Word contact in parallel with Aaaa.bb
another contact in a rung. Status of the contact will
[] 2501 be opposite the state of the bit referenced in the :l’
] 260 associated memory location.
M 22 Operand Data Type D2-250-1 Range D2-260/D2-262 Range
A| aaa bb aaa bb
See memory map See memory map
V-memory B| page3.56 BCD, Oto 15 page 3.57 BCD, Oto 15
. See memory map See memory map
Pointer PB page 3-56 BCD page 3-57 BCD
In the following Or Bit-of-Word example, when input X1 or bit 7 of V1400 is on, output Y7
will energize.
DS Implied X1 v7
HPP | Used { } < out )

B1400.7

|

[

Handheld Programmer Keystrokes

(s [ = [+ ][ ent]
[or J[swer][ & J[ = [ v ][+ J[ 4 J[ o J[ o ]
[ = [« J[ 7 J[ent ]
[our [l = ][ 7 J[ ent]

In the following Or Not Bit-of-Word example, when input X1 is on or bit 7 of V1400 is off,
output Y7 will energize.

DirectSOFT

Y7

( our )

Handheld Programmer Keystrokes

[sr [ = J[ 1 J[ ent ]
[orn Jlswer J[ 8 JL > J[ v ][« J[ 4 J[ o J[ o |
L= 0« [ 7 ][ e ]
[our [[ = [ 7 |[ e~ ]
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And (AND)

The AND instruction logically ands a normally open Aaaa
contact in series with another contact in a rung. The | |

status of the contact will be the same state as the L L
associated image register point or memory location.

And Not (ANDN)

The And Not instruction logically "ANDs" a normally Aaaa
V] 230 closed contact in series with another contact in a rung. | J/
] 240 The status of the contact will be opposite the state I |
] 2501 of the associated image register point or memory
V] 260 location.
] 262
D2-230 D2-240 D2-250-1 D2-260/D2-262
Operand Data Type
Range
A| aaa aaa aaa aaa
Inputs X| 0-177 0-477 0-777 01777
Outputs Y| 0-177 0-477 0-777 01777
Control Relays C| 0-377 0-377 0-1777 0-3777
Stage S| 0-377 0-777 0-1777 0-1777
Timer T| 0-77 0177 0-377 0-377
Counter CT| 0-77 0-177 0-177 0-377
Special Relay SP| 0-117,540-577 | 0-137,540-617 | 0-137,540-717 | 0-137,540-717
Global GX| - - - 0-3777
Global GY| - - - 0-3777
In the following And example, when input X1 and X2 are on output Y5 will energize.
DS Implied | DirectSOFT Handheld Programmer Keystrokes
——|_ . oy Lem] > P o]
ENT
I I I I ( out ) sR || 1
v c
o | > |2 o]
(%o | > 7 o]

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

energize.
DirectSOFT Handheld Programmer Keystrokes
X1 X2 Y5 $ B
| | ( R E
| | { ouT
AnDN ” 4 ” ” T ‘
(B | > 7 Lo |

5_1 4 I DL205 User Manual, 5th Edition, Rev. C



Chapter 5: Standard RLL Instructions.

AND Bit-of-Word (ANDB)

The And Bit-of-Word instruction logically ands a normally open contact in series with
another contact in a rung. The status of the contact will be the same state as the bit
referenced in the associated memory location.

%:zz"And Not Bit-of-Word (ANDNB)

M 22 The And Not Bit-of-Word instruction logically ands a normally closed contact in series with
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 D2-250-1 Range D2-260/D2-262 Range
A| aaa bb aaa bb
See memory map See memory map
V-memory B page 3-56 BCD,0to 15 page 3.57 BCD, 0to 15
. See memory map See memory map
Pointer PB page 3-56 BCD page 3.57 BCD

In the following And Bit-of-Word example, when input X1 and bit 4 of V1400 is on output
Y5 will energize.

DS Implied DirectSOFT
HPP | Used X1 B1400.4 Y5
- (o)
[sr JL=> 1 1 J[en |
[ano J[swer [ 8 J[ = J[ v J[ « J[ & J[ o J[ o ]
[ > [« ][ s ][ et ]

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.

|| 11 (v )

STR —> 1 ENT

[avon | [swer J[T8 J[ > ][ v J[ + J[ 4 J[ o J[ o |
[=> JCx J[ s [ enr]
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- Chapter 5: Standard RLL Instructions

And Store (ANDSTR)

M 230 The And Store instruction logically ands two
branches of a rung in series. Both branches must
V] 260 9
B 2501 begin with the Store instruction.
] 20 In the following And Store example, the branch
consisting of contacts X2, X3, and X4 have been
M 22 anded with the branch consisting of contact X1.
DS Implied | DirectSOFT
HPP Used X1 X2 X3 Y5
| | | (
| | | (o)
X4
|

Or Store (ORSTR)

Y5
ouT )

The Or Store instruction logically ors two branches
] 230 0 ;
] 240 of a rung in parallel. Both branches must begin
B 250 with the Store instruction.
] 20 In the following Or Store example, the branch
consisting of X1 and X2 have been OR'd with the
M 262 branch consisting of X3 and X4.
DS Implied
HPP | Used
DirectSOFT
X1 X2
| ] | ] (
I I \
X3 X4
| ] |
I |

5_1 6 I DL205 User Manual, 5th Edition, Rev. C

Handheld Programmer Keystrokes

$ B
|STR ” =4 ” 1 ” ENT

$ C
| STR ” =4 ” 2 ” ENT

v D
o | > P | &

Q E
oR - | 4 ” ENT

Handheld Programmer Keystrokes

/N

$ B
|STR ” =4 ” 1 ” ENT

$ ENT

STR

\

>
E
wo | > |54 |l ow

v C
anp | 2 || BNT
N

M

GX F
out ” =4 ” 5 ” ENT

ouT )

ouT )



Chapter 5: Standard RLL Instructions.

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

. . . . . Aaaa
M %501 |ocation. Multiple Out instructions referencing the ouT >
V] 20 same discrete location should not be used since (
] 262 only the last Out instruction in the program will

control the physical output point. Instead, use the
next instruction, the Or Out.

Operand Data Type Range
D2-230 D2-240 D2-250-1 D2-260/D2-262
A| aaa aaa aaa aaa

Inputs X| 0177 0-477 0-777 01777
Outputs Y| 0-177 0-477 0-777 0-1777
Control Relays C| 0-377 0-377 0-1777 0-3777
Global GX| - - - 0-3777
Global GY| - - - 0-3777

In this Out example, when input X1 is on, output Y2 and Y5 will energize.
DS Used DirectSOFT Handheld Programmer Keystrokes

P ] > °4 |l o ]
; [ > Jl°, J[ov ]

B | > |7 Jlor

X1 Y2

|| ( our )

HPP | Used

Y5
ouT )

In the following Out example, the program contains two Out instructions using the same
location (Y10). The physical output of Y10 is ultimately controlled by the last rung of logic
referencing Y10. X1 will override the Y10 output being controlled by X0. To avoid this
situation, multiple outputs using the same location should not be used in programming. If
you need to have an output controlled by multiple inputs, see the OROUT instruction on
page 5-19.
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- Chapter 5: Standard RLL Instructions

Out Bit-of-Word (OUTB)

[V] 250-1
[V] 260
[V] 262

The Out Bit-of-Word instruction reflects the status of
the rung (on/off) and outputs the discrete (on/off)
state to the specified 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.

D2-250-1 Range

Aaaa.bb
ouT )

Operand Data Type D2-260/D2-262 Range

A aaa bb aaa bb
. See memory map See memory map
V-memory B page 3-56 BCD,0to 15 page 3-57 BCD, 0to 15
. See memory map See memory map
Pointer PB page 3-56 BCD page 3-57 BCD

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

DS Used
HPP | Used X B1400.3
N ( our )
Handheld Programmer Keystrokes 4< OU'I; )
sR || = |[ 1 ][ ent ]
[our Jlswer ][ J[ > J[ v J[+ J[« J[ o J[ o |
[ Jl« JL s Jlev]
[our Jlswer [ ][> J[ v [+ J[ « J[ o J[ 1]
[ = [k ][ J[en]

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.

B1400.3
(

out
\

B1400.3
ouT )
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Chapter 5: Standard RLL Instructions.

Or Out (OROUT)

V] 230 The Or Out instruction allows more than one rung of
V] 2 discrete logic to control a single output. Multiple Or Out
0o . . : X
instructions referencing the same output coil may be used,
M 2501 sjnce all contacts controlling the output are logically OR'd
[/] 260  together. If the status of any rung is on, the output will also

Aaaa
—(OR OUT)

|Zl 262 be on.
Operand Data Type Range
D2-230 D2-240 D2-250-1 D2-260/D2-262
A aaa aaa aaa aaa

Inputs X| 0177 0-477 0-777 0-1777
Outputs Y| 0-177 0-477 0-777 0-1777
Control Relays C| 0-377 0-377 01777 0-3777
Global GX| - - - 0-3777
Global GY| - - - 0-3777

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

T e o8 W EA e EX W 3
o To |7, [ e [ |, [ew
: ] ]
DRI - w2y £ 3 EY Y 1
Not (NOT)

The Not instruction inverts the status of the rung
at the point of the instruction. 4|>07
In the following example, when X1 is off, Y2 will

V] 250-1 energize. This is because the Not instruction

] 260 inverts the status of the rung at the Not instruction.

V] 262

DS | Used
HPP | Used

DirectSOFT Handheld Programmer Keystrokes

X1 Y2 $ B
| STR - 1

II {>C OUT)

ENT |

N

| SHFT || ENT |

N (0] T
TMR || INST# || MLR

GX C
(B | > [z Jlo |
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- Chapter 5: Standard RLL Instructions

[V] 230 Positive Differential (PD)

Izl 240 The Positive Differentigl instruction is typically known as Aaaa
a one shot. When the input logic produces an off-to-on PD >

V] 2501 transition, the output will energize for one CPU scan.

[V] 260

[ 262 Operand Data Range
Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A aaa aaa aaa aaa
Inputs X 0-177 0-477 0-777 0-1777
Outputs Y 0-177 0-477 0-777 0-1777
Control Relays C 0-377 0-377 0-1777 0-3777

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

immediately before the PD instruction. The D2-250-1, D2-260 and D2-262 CPUs support the

. NOTE: To generate a “one-shot” pulse on an on-to—off transition, place a NOT instruction
STRND instruction.

DS Used
HPP | Used
DirectSOFT Handheld Programmer Keystrokes
X1 co $ B
’ | / |sm||9||1 |ENT|

P D A
Eld % L2 BN 3 (P A

’|| \PD>
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Chapter 5: Standard RLL Instructions.

Store Positive Differential (STRPD)

The Store Positive Differential instruction begins
a new rung or an additional branch in a rung with
a contact. The contact closes for one CPU scan Aaaa
when the state of the associated image register —| I l—

|Zl 250-1 point makes an o.ff-to-on tran.sition. Thereafter,
the contact remains open until the next off-to-on

M 260 transition (the symbol inside the contact represents

Izl 262 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
retentive range and on before the PLC mode transition.

Store Negative Differential (STRND)

The Store Negative Differential instruction begins
a new rung or an additional branch in a rung with

a contact. The contact closes for one CPU scan Aaaa
when the state of the associated image register
point makes an on-to-off transition. Thereafter, -l-

IZI 201 the contact remains open until the next on-to-off
|Z[ 260  transition (the symbol inside the contact represents

|zl 262 the transition).

Operand Data Type D2-250-1 Range D2-260/D2-262 Range

A| aaa aaa
Inputs X| 0-777 01777
Outputs Y| 0-777 0-1777
Control Relays C| 01777 0-3777
Stage S| 01777 0-1777
Timer T| 0-377 0-377
Counter CT| 0-177 0-377
DS Used Global GX| - 0-3777
HPP | Used Global GY| - 0-3777

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

DirectSOFT Handheld Programmer Keystrokes
‘ 't . HMEINMRNEIES
s (o) R e o

In the following example, each time X1 makes an on-to-off transition, Y4 will energize for

one scan.

DirectSOFT Handheld Programmer Keystrokes

T BN % 5 W O 3 N
\‘“ SR E3 N £
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- Chapter 5: Standard RLL Instructions

Or Positive Differential (ORPD)

The Or Positive Differential instruction logically ORs a
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 off-to-on transition, closing it for
|Zl 260 one CPU scan. Thereafter, it remains open until another off-
] 22 to-on transition.

Or Negative Differential (ORND)

The Or Negative Differential instruction logically ORs a
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, closing
it for one CPU scan. Thereafter, it remains open until
another on-to-off transition.

V] 250-1

Operand Data Type D2-250-1Range  D2-260/D2-262 Range
A aaa aaa

Inputs X| 0-777 0-1777
Outputs Y| 0-777 0-1777
Control Relays C| 01777 0-3777
Stage S| 0-1777 0-1777
Timer T| 0-377 0-377
_ Counter CT| 0-177 0-377
DS |Implied| " IG)opal GX| - 0777
HPP | Used | ["Gighal GY| - 03777

In the following example, Y5 will energize whenever X1 is on, or for one CPU scan when X2

transitions from off to on.

) P MR Ea
N (o) [ o ]Pey [P [ o, o
- EA EX 0N Ca

In the following example, Y5 will energize whenever X1 is on, or for one CPU scan when X2

transitions from on to off.

B Y

DirectSOFT Handheld Programmer Keystrokes
. e S O
|| (o) % 5 [ Mue
o Gl 17 Jor]
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Chapter 5: Standard RLL Instructions.

And Positive Differential (ANDPD)

The And Positive Differential instruction logically
ANDs a normally open Positive Differential contact Aaaa
in series with another contact in a rung. The status of || |J—|
] 2504 the contact will be open until the associated image [ [
register point makes an off-to-on transition, closing
V] 260 it for one CPU scan. Thereafter, it remains open until
|Z[ 262  another off-to-on transition.

And Negative Differential (ANDND)

The And Negative Differential instruction logically Aaaa
ANDs a normally open Negative Differential contact in | | I'|_I

series with another contact in a rung. The status of the I It
contact will 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 D2-250-1Range  D2-260/D2-262 Range
A| aaa aaa
Inputs X| 0-777 0-1777
Outputs Y| 0-777 0-1777
Control Relays C| 01777 0-3777
Stage S| 0-1777 0-1777
Timer T| 0-377 0-377
Counter CT| 0177 0-377
DS Implied Global GX| - 0-3777
1PP | Used Global GY| - 0-3777

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
B
| xz o Lem] >, o]

|| I (o) ’VAND HS”FT HPCV HDs H 4 H02 H sl ‘

EEI

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
| o ;> S EIE]
Nl Com ) Lo o e [P 5] o]

EAEIEa
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- Chapter 5: Standard RLL Instructions

Set (SET) .
. . . . Optional
[/] 230 The Set instruction sets or turns on an image register memory range
V] 240 point/memory location or a consecutive range of Aaaa aaa

image register points/memory locations. 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.

Reset (RST)

%250-1 —< SET )
260

] 262

The Reset instruction resets or turns off an image ﬁgﬂﬁ’g,?yl range
register point/memory location or a range of image Aaaa aaa
registers points/memory locations. Once the point/ _( RST )
location is reset, it is not necessary for the input to
remain on.
D2-230 D2-240 D2-250-1 D2-260/D2-262
Operand Data Type
Range
A| aaa aaa aaa aaa
Inputs X| 0177 0-477 0-777 0-1777
Outputs Y| 0-177 0-477 0-777 0-1777
Control Relays C| 0-377 0-377 0-1777 0-3777
Stage S| 0-377 0-777 0-1777 0-1777
Timer T| o077 0-177 0-377 0-377
Counter* CT| 0-77 0-177 0-177 0-377
Global GX| - - - 0-3777
Global GY| - - - 0-3777
*Timer and counter operand data types are not valid suing the Set instruction.

. NOTE: You cannot set inputs (Xs) that are assigned to input modules

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

DS | Used
HPP | Used
DirectSOFT Handheld Programmer Keystrokes
X1 $ B
O Y2 Y5 |STR||9|| y |ENT|
| | \ SET X c ;
Peer | 2> 2 | > 7 Jlen ]
In the following example, when X2 is on, Y2 through Y5 will be reset or de—energized.
DirectSOFT Handheld Programmer Keystrokes
X2 $ o]
o Y2 Y5 |STR||9|| ) | ENT|
s o] F
st > %2 > |75 Jlem

‘ o \
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Chapter 5: Standard RLL Instructions.

Set Bit-of-Word (SETB)

The Set Bit-of-Word instruction sets or turns on a bit in a
. S - . - Aaaa.bb
V-memory location. Once the bit is set, it will remain on until it is SET
reset using the Reset Bit-of-Word instruction. It is not necessary for <
[/] 250-1 the input controlling the Set Bit-of-Word instruction to remain on.

V] 260
V] 262

A aaa.bb
—( RsT )
Reset Bit-of-Word (RSTB)

The Reset Bit-of-Word instruction resets or turns off a bit in a
V-memory location. Once the bit is reset, it is not necessary for the input to remain on.

Operand Data Type D2-250-1 Range D2-260/D2-262 Range
A| aaa bb aaa bb
See memory map See memory map
V-memory B page 3-56 BCD, 0to 15 page 3-57 BCD, 0to 15
q See memory map See memory map
Pointer PB page 3-56 BCD page 3-57 BCD
In the following example, when X1 turns on, bit 1 in V1400 is set to the on state.
DS | Used
HPP Used DirectSOFT
| |X1| , B1400.1
SET
‘ [ \
Handheld Programmer Keystrokes
[ s | = | 1 ][ et |
[ser Jlsoer [ 8 J[ = J[ v J[ + J[ 4 J[ o J[ o |

= |[ « ][ 1 [ ent ]

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

DirectSOFT
X2 B1400.1
‘ I I ( RST )
Handheld Programmer Keystrokes
Lsr ][> 12 ][ en]
[ret J[swer|[ 8 J[ > v J[+ J[ & J[ o J[ o |

= |[ « || 1 ][ ent |
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- Chapter 5: Standard RLL Instructions

V] 230 Pause (PAUSE)

] 240
[V 250-1
V] 260
V] 262

The Pause instruction disables the output update on
a range of outputs. The ladder program will continue
to run and update the image register; however, the
outputs in the range specified in the Pause instruction
will be turned off at the output points.

Y aaa aaa

—(PauUsE)

Range
Operand Data Type 9
D2-230 D2-240 D2-250-1 D2-260/D2-262
aaa aaa aaa aaa
Outputs Y 0-177 0-477 0-777 0-1777

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

DS | Used

DirectSOFT

HPP | Used

| X1 Ys  v7
| (
\

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 | > 5 |l |

o J G A F H

Bers* s %6 *o Jlow Lo | > |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 override 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 Aaaa Bbbb
M 20 additional branch in a rung with a normally open =
] 240 comparative contact. The contact will be ON when Aaaa
[] 2501 equals Bbbb.
M % gtore If Not Equal (STRNE)
[ 262 The Store If Not Equal instruction begins a new rung Aaaa B bbb

or additional branch in a rung with a normally closed
comparative contact. The contact will be ON when Aaaa
does not equal Bbbb.

Operand Data

Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A/B aaa bbb aaa bbb aaa bbb aaa bbb
All. (See All. (See All. (See All. (See All. (See All. (See All. (See All. (See
V-memory V' | memory map | memory map | memory map | memory map | memory map | memory map | memory map | memory map
page 3-54) | page3-54) | page3-55) | page3-55) | page3-55) | page3-56) | page3-57) | page3-57)
All. (See All. (See All. (See
Pointer P - - - memory map - memory map - memory map
page 3-55) page 3-56) page 3-57)
Constant K - O-FFFF - O-FFFF - 0-FFFF - 0-FFFF
In the following example, when the value in V-memory location V2000 = 4933, Y3 will
energize.
DirectSOFT Handheld Programmer Keystrokes
DS _|Implied ‘ vzooo‘ ‘K4933 , Y3 ‘$STR H SHFT H £, - H ¢ ) HA o HA o HA 0 ‘
e [ () B e
4 9 3 3
EAEY N ED
In the following example, when the value in V-memory location V2000 /= 5060, Y3 will
energize.
DirectSOFT Handheld Programmer Keystrokes
| oo o EMEE R o
ouT
T \ E3 0% 090 N ED

GX D
EHEY N
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- Chapter 5: Standard RLL Instructions

Or If Equal (ORE)

The Or If Equal instruction connects a normally open [
[ 220 comparative contact in parallel with another contact. The Aaaa B bbb
] 240 contact will be on when Aaaa equals Bbbb. |—|
[] 2501 1=l

] 20 Or If Not Equal (ORNE)

V] 262 The Or If Not Equal instruction connects a normally closed |
comparative contact in parallel with another contact. The |
contact will be on when Aaaa does not equal Bbbb.

Aaaa Bbbb
Operand Range
Data Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A/B aaa bbb aaa bbb aaa bbb aaa bbb
All. (See All. (See All. (See All. (See All. (See All. (See All. (See All. (See
VHTIES y | memory memory memory memory memory memory memory memory
ry map page map page map page map page map page map page map page map page
3-54) 3-54) 3-55) 3-55) 3-56) 3-56) 3-57) 3-57)
All. (See All. (See All. (See
. memory memory memory
Pointer Pl - - - map page - map page - map page
3-55) 3-56) 3-57)
Constant K | - O-FFFF - O-FFFF - O-FFFF - O-FFFF

In the following example, when the value in V-memory location V2000 = 4500 or V2202 =

DS |Implied
HPP | Used

DirectSOFT

V2000  K4500

2345, Y3 will energize.

Y3

[l

V2002‘ IK2345

[l

<OUT>

Handheld Programmer Keystrokes

$STR H ’9 HCZ HAO HAU HAO H%‘
F 4 HFS HAO HAO HENT‘
o Bl S N P P P P Y
o N N

A Y N E

E
SHFT H 4

In the following example, when the value in V-memory location V2000 = 3916 or V2002 /=
2500, Y3 will energize.

DirectSOFT

V2000  K3916

Y3

[l

V2002‘ K2500

(

(OUT)

Handheld Programmer Keystrokes

N G N P O P O Y
’Ds HJs HB1 HGB H ENT‘
N N P P O P Y
;"z Fs 1% %6 [l ]

Y N E
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Chapter 5: Standard RLL Instructions.

And If Equal (ANDE)

The And If Equal instruction connects a normally open Aaaa Bbbb
V] 230 comparative contact in series with another contact. I I I:I
[] 240 The contact will be on when Aaaa equals Bbbb.
] 2501
o = And If Not Equal (ANDNE)
V] 262 The And If Not Equal instruction connects a normally o A aaal B bbb

[ A’Z/Ir

closed comparative contact in series with another
contact. The contact will be on when Aaaa does not
equal Bbbb

Operand Range

Data Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A/B aaa bbb aaa bbb aaa bbb aaa bbb
V-memory V| Al (See All. (See All. (See All. (See All. (See All. (See All. (See All. (See
memory memory memory memory memory memory memory memory
map page map page map page map page map page map page map page map page
3-54) 3-54) 3-55) 3-55) 3-56) 3-56) 3-57) 3-57)
Pointer P| - - - All. (See - All. (See - All. (See
memory memory memory
map page map page map page
3-55) 3-56) 3-57)
Constant K| - 0-FFFF - 0-FFFF - 0-FFFF - 0-FFFF

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

DS |Implied

DirectSOFT Handheld Programmer Keystrokes
HPP | Used | grammer ey

=3 O N O Y

o [ o |

" HAO HAO HAO HENT‘

|
|
; o [ >0 % 2 ] 2]
|

V2000 K5000 V2002 K2345 Y3
| |

°2 HDS HE4 HFS HENT‘

B El

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

DirectSOFT Handheld Programmer Keystrokes

: (2> 7 % % [ 2]

V2000  K5000 V2002  K2345 Y3

|| |
‘ =1 { \ T

STR

s %o %o %o Jlor]

|
|
;EVNDNHSHFTHH [ > [t It o [ =]
|

[or]-,

i G GO G

B | > [°s [
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- Chapter 5: Standard RLL Instructions

Store (STR)

[] 230 The Comparative Store instruction begins a new rung or

V] 240 additional branch in a rung with a normally open comparative Aaaa B bbb
contact. The contact will be on when Aaaa is equal to or greater =
] 2501
than Bbbb.
] 260
] 262 Store Not (STRN)
The Comparative Store Not instruction begins a new rung or Aaaa B bbb
additional branch in a rung with a normally open comparative -
contact. The contact will be on when Aaaa is less than Bbbb.
Operand Range
Data Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A/B aaa bbb aaa bbb aaa bbb aaa bbb
All. (See All. (See All. (See All. (See All. (See All. (See All. (See All. (See
V- y | memory memory memory memory memory memory memory memory
mEImony map page map page map page map page map page map page map page map page
3-54) 3-54) 3-55) 3-55) 3-56) 3-56) 3-57) 3-57)
All. (See All. (See All. (See
. memory memory memory
Pointer Pl - - - map page - map page - map page
3-55) 3-56) 3-57)
Constant K| - 0-FFFF - 0-FFFF - 0-FFFF - 0-FFFF
In the following example, when the value in V-memory location V2000 M 1000, Y3 will
DS |Implied
HPP Used DirectSOFT Handheld Programmer Keystrokes

NN o= E =3 7% % % e

! G ) T e P R o]

EHEN N

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

e " ENEIEE ™ N

= Com ) S F s e o]

M EINE

energize.
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Chapter 5: Standard RLL Instructions.

Or (OR)
The Comparative Or instruction connects a normally ||
V] 230 open comparative contact in parallel with another [
] 240 contact. The contact will be on when Aaaa is equal to or Aaaa Bbbb

B 25041 greater than Bbbb. -
] 260
Or Not (ORN)

262 . . .
M 2 The Comparative Or Not instruction connects a normally { }
open comparative contact in parallel with another

contact. The contact will be on when Aaaa is less than Aaaa Bbbb
Bbbb. —<
Operand Range
Data Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A/B| aaa bbb aaa bbb aaa bbb aaa bbb
All. (See All. (See All. (See All. (See All. (See All. (See All. (See All. (See
memory memory memory memory memory memory memory memory
V-memory  V mappage | mappage | mappage | mappage | mappage | mappage | mappage | map page
3-54) 3-54) 3-55) 3-55) 3-56) 3-56) 3-57) 3-57)
All. (See All. (See All. (See
. memory memory memory
Pointer Pl - - - map page - map page - map page
3-55) 3-56) 3-57)
Constant K| - 0-FFFF - 0-FFFF - 0-FFFF - 0-FFFF
In the following example, when the value in V-memory location V2000 = 6045 or
Ds Implled DirectSOFT Handheld Programmer Keystrokes
HPP | Used
AR = £ O 3 2% P O N E
p— ouT
= \ s %6 [ JI7s Jov]
i T [Por | = o] [ [*o %6 [°2 [ 2]
1=
o o [ 75 Jo]
EEN N e

V2002 M 2345, Y3 will energize.

In the following example when the value in V-memory location V2000 = 1000 or
V2002 < 2500, Y3 will energize.

DirectSOFT Handheld Programmer Keystrokes

PO e 3 N Y W PN P N
5 (o) B fr P o]
P I 7 P S N X
ST [

AEINED
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] 230
] 240
[ 2501
] 260

And (AND)

M 22 And Not (ANDN)
The Comparative And Not instruction connects a
normally open comparative contact in series with
another contact. The contact will be on when Aaaa <

The Comparative And instruction connects a normally
open comparative contact in series with another
contact. The contact will be on when Aaaa is equal to or
greater than Bbbb.

A aaa

B bbb

A aaa

|- |
=

IB bbb

<
[

Bbbb.
Operand Range
PEIENN/ W D2-230 D2-240 D2-250-1 D2-260/D2-262
A/B| aaa bbb aaa bbb aaa bbb aaa bbb
All. (See All. (See All. (See All. (See All. (See All. (See All. (See All. (See
T y | memory memory memory memory memory memory memory memory
ry map page map page map page map page map page map page map page map page
3-54) 3-54) 3-55) 3-55) 3-56) 3-56) 3-57) 3-57)
All. (See All. (See All. (See
. memory memory memory
Pointer Pl - B - map page B map page - map page
3-55) 3-56) 3-57)
Constant K| - 0-FFFF - 0-FFFF - 0-FFFF - 0-FFFF

In the following example, when the value in V-memory location V2000 = 5000, and V2002

DS

Implied

HPP

Used

DirectSOFT
V2000‘ |K5000

\/2002‘

M 2345, Y3 will energize.

K2345 Y3

[l

|
1=

(OUT)

Handheld Programmer Keystrokes

STR

[

(> It % % =]

"o %o %o [*o Jlov ]

“: | =]

(e}

2 [°s 7 |7 ]

S > o

L]

|
|
;VAND H 4 HSHFT HVAND HC2 HAO HAU ‘
|

In the following example, when the value in V-memory location V2000 = 7000 and
V2002 < 2500, Y3 will energize.

DirectSOFT

‘ V2000

||

K7000

V2002

K2500 Y3

[l

‘<[ < ouTt )

Handheld Programmer Keystrokes

st H

E
SHFT H 4

(> % % 26 [ =]

"y e e % o]

=

T 2 VY S O O Y

Oz

2 75 % % o]

o I

[E
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Chapter 5: Standard RLL Instructions.

Immediate Instructions
Store Immediate (STRI)

M 230 The Store Immediate instruction begins a new rung or
M 20 additional branch in a rung. The status of 'ghe contact

will be the same as the status of the associated input X aaa
M 2501 oint at the time the instruction is executed. The image —| I
V] 260 register is not updated.

] 26

i Store Not Immediate (STRNI)

The Store Not Immediate instruction begins a new rung X aaa
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

D2-230 D2-240 D2-250-1 D2-260/D2-262

aaa aaa aaa aaa
Inputs X| 0-177 0-477 0-777 01777

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

DS |Implied
HPP | Used
DirectSOFT Handheld Programmer Keystrokes

| X1 Y2 | $

‘ III ( out )

| B
STR ” SHFT ” s || 7 ” 1 ” ENT ‘
GX C
|OUT”9 ” 2 ” ENT|

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

DirectSOFT Handheld Programmer Keystrokes

v2
| 7 ( EN N Y A
/I/I/r out )
| \
ex = ||© ENT
our 2
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Or Immediate (ORI)

V] 230 The Or Immediate connects two contacts in parallel. The { }
V] 240 status of the contact will be the same as the status of X
[ 204 the associated input point at the time the instruction is aaa
K] 20 executed. The image register is not updated. I
M 22 Or Not Immediate (ORNI)
The Or Not Immediate connects two contacts in parallel. { }
The status of the contact will be opposite the status of
the associated input point at the time the instruction is X aaa

executed. The image register is not updated.

PR D2-230 02240 |  D2-2501 D2-260/D2-262
aaa aaa aaa aaa
Inputs X 0-177 0-477 0-777 0-1777
In the following example, when X1 or X2 is on, Y5 will energize.
DS |Implied
HPP | Used
DirectSOFT Handheld Programmer Keystrokes
™ ( our ) HMERE
l l \ Q | C
. HEA N EY el
1] EEY N E2

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

Handheld Programmer Keystrokes

DirectSOFT
X1 Y5 $ B
| ( our ) | STR ” =4 ” 1 ENT
I \ R I c
o orn || SHFT 8 - ) ENT
|
GX F
Jat ES IS
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Chapter 5: Standard RLL Instructions.

And Immediate (ANDI)

V] 230 The And Immediate connects two contacts in series. The

] 240 status of the contact will be the same as the status of X aaa
[] 2501 the associated input point at the time the instruction is || III
] 260 executed. The image register is not updated. I 1=

M %2 And Not Immediate (ANDNI)

The And Not Immediate connects two contacts in series.

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

Range
RECER DRI D2-230 D2-240 D2-250-1 D2-260/D2-262
aaa aaa aaa aaa
Inputs X 0-177 0-477 0-777 0-1777
In the following example, when X1 and X2 are on, Y5 will energize.
DS |Implied
HPP | Used pirectsorT Handheld Programmer Keystrokes
X1 X2 Y5 $ B
i) e e
M E N EY S

GX F
M EI el

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

DirectSOFT Handheld Programmer Keystrokes
o SN o Y N
ENT
I I | : 4< ouT ) STR 1
w | [}
| N Y E

GX F
M EI 2
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Out Immediate (OUTI)

] 2501
] 260
V] 262

The Out Immediate instruction reflects the status of

the rung (on/off) and outputs the discrete (on/off)
status to the specified module output point and the
image register at the time the instruction 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.

Y aaa
—( ouTI )

Or Out Immediate (OROUTI)

] 230
] 240
] 2501
] 260
] 262

The Or Out Immediate instruction has been designed
to use more than one rung of discrete logic to control

a single output. Multiple Or Out Immediate instructions
referencing the same 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.

Y aaa
—(OROUTI)

Operand Data Type
P » D2-230 D2-250-1 D2-260/D2-262
aaa aaa aaa aaa
Outputs Y 0-177 0-477 0-777 0-1777
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.
DS | Used
HPP | Used DirectSOFT Handheld Programmer Keystrokes
Xt Y2 $ B
. RN O (3 G

I S P P A

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

DirectSOFT Handheld Programmer Keystrokes
$ B
X , | STR ” 4 ” 1 LA |
OR OUTI
\ ) o] D F A
[ | L 5 o || ENT || ENT
C
X4 Y2 - 5 || ENT
| ( )
OR OUTI $ E
| \ Il

(0] D F A
|INST#” 3 ” 5 ” 0 ” ENT ” ENT‘

(>, Jlo ]
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Chapter 5: Standard RLL Instructions.

Out Immediate Formatted (OUTIF)

] 260
] 262

The Out Immediate Formatted instruction outputs a 1 to 32

L . OUTIF Y aaa
bit binary value from the accumulator to specified output — K bbb
points at the time the instruction is executed. Accumulator

bits that are not used by the instruction are set to zero.

Operand Data Type D2-260/D2-262 Range
aaa bbb
Outputs Y 0-1777 -
Constant K - 1-32

In the following example, when CO is on,the binary pattern for X10 —=X17 is loaded into the
accumulator using the Load Immediate Formatted instruction. The binary pattern in the
accumulator is written to Y30-Y37 using the Out Immediate Formatted instruction. This
technique is useful to quickly copy an input pattern to outputs (without waiting for the CPU
scan).

DS | Used

HPP | Used

DirectSOFT

=

Lo xi0 Location Constant [xt7] x16] x15 ] x1a [ x13 [ x12] x11] x10]
ke X10 K8 [on] ore] on ] on] ore] on] o] on]
Load the value of 8 ,
consecutive locations into the ;r;uz;d;ozijrrg uator bits \
accumulator, starting with X10.

—
31302028 27 262524 23 22 2120 1918 17 16 1514 1312 1 10 9 8 7 6 5 4 3 2 1 0
pee. 0] o] of of o] of o] o of o] o o of o o] o][ o] o] o] o] o o o of +J o] +] ] ] 1] 0[]

-

OUTIF Y30 /

K8

g‘;{’ty ‘“fe“:’a'”e in ”‘Ie "0‘”[9’ Location Constant [va7] vas] vas]va4] vas] va2] va1] vao]
I1ts O e accumulator to
Y30-Y37 [voo ] [rke___] Lonloron]on]orr[on]oron]

Handheld Programmer Keystrokes

$

‘ STR ” =4 ” NEXT
L D | F B A |

‘SHFT ”ANDST” 3 ” 8 ” 5 ” =4 ” 1 ” 0 ” =4 ” 8 ” ENT|

GX | F D A |
i Kl O 3 Y 3 I A

NEXT || NEXT || NEXT ||A o || ENT |
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Set Immediate (SETI)

] 230
] 240
[V 2501
] 260
V] 262

The Set Immediate instruction immediately sets

or turns on an output or a range of outputs in the
image register and the corresponding output point(s)
at the time the instruction is 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.

Y aaa aaa
—( SETI )

Reset Immediate (RSTI)

The Reset Immediate instruction immediately resets

M 230 or turns off an output or a range of outputs in the Y aaa aaa
] 240 image register and the output point(s) at the time _( RSTI )
the instruction is executed. Once the outputs are
% 2501 reset, it is not necessary for the input to remain on.
260
[] 262
Operand Data Type D2-230 D2-250-1 | D2-260/D2-262
aaa aaa aaa aaa
OQutputs Y 0-177 0-477 0-777 0-1777
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.
DS | Used
HPP | Used
DirectSOFT Handheld Programmer Keystrokes
. o
SETI
o SRR O 21 O Y o Y i 2

DirectSOFT

X1

|

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).

Handheld Programmer Keystrokes
Y5 Y22

\

Por ] > °
i EL1 I 3 Y Y O O

( rem ) e |

ENT ‘
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Chapter 5: Standard RLL Instructions.

Load Immediate (LDI)

] 260
] 262

The Load Immediate instruction loads a 16-bit V-memory
value into the accumulator. The valid address range includes LDI

all input point addresses on the local base. The value Vaaa
reflects the current status of the input points at the time the

instruction is executed. This instruction may be used instead
of the LDIF instruction, which requires you to specify the
number of input points.

Operand Data Type

D2-260/D2-262 Range
aaaaa

Inputs V-memory

v 40400-40477

In the following example, when CO is on, the binary pattern of X0-X17 will be loaded into
the accumulator using the Load Immediate instruction. The Out Immediate instruction
could be used to copy the 16 bits in the accumulator to output points, such as Y40-Y57.
This technique is useful to quickly copy an input pattern to output points (without waiting
for a full CPU scan to occur).

DS

Used

HPP

Used

DirectSOFT

Co

LDI

V40400

Load the inputs from X0 to
X17 into the accumulator,

immediately

Location

[x17]x16] x15] x14] x13] x12]x11] x1o] x7 | x6 | x5 ] xa| xa[ x2[ x1] xo]
V40400

LonTore] on on ] ore] on o] ore] on oF on [ on] ore] on oFef on]

Unused accumulator bits \

are set to zero

3130 29 28 27 2625 24 23 22 2120 1918 17 16 15 14 1312 11 10 9

7
AchIIIOIIIIIOIIIIIOIIIIIIIIIIIIIIIIIIII

OUTI

V40502

Output the value in the
accumulator to output points

Y40 to Y57

~

Location |Y57|Y56|Y55|Y54|Y53|Y52|Y51|Y50|Y47|Y46|Y45|Y44|Y43|Y42|Y4’I|Y40|

['on [ore] on [ on | oFe| o [ore| o] on | oFF| on | on [ore] on | oFF| o |

Handheld Programmer Keystrokes

$ ¢ A
str || = || SHFT 5 | 0 | ENT

L D I E A E A A
el PP G S I PO P P G P
GX [ E A F A c
i KLl I I (00 GO P G P G (5D
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Load Immediate Formatted (LDIF)

The Load Immediate Formatted instruction loads a 1-32 bit binary
value into the accumulator. The value reflects the current status

LDIF X aaa

of the input module(s) at the time the instruction is executed. K bbb
Accumulator bits that are not used by the instruction are set to zero.

[ 260

V] 262 Operand Data Type D2-260/D2-262 Range
aaa bbb
Intputs X | 01777 _
Constant K| - 1-32

In the following example, when CO is on, the binary pattern of X10-X17 will be loaded

into the accumulator using the Load Immediate Formatted instruction. The Out

Immediate Formatted instruction could be used to copy the specified number of bits in

the accumulator to the specified outputs on the output module, such as Y30-Y37. This
technique is useful to quickly copy an input pattern to outputs (without waiting for the CPU

scan).
DS | Used
HPP | Used
DirectSOFT
Cco Location Constant
] LDIF X10 [xa7] x16] x15] x14 [ x13] x12] x11] x10]
f K8 X10 K8 Lon] ore] on ] on [ore] on] oFe] on]
Load the value of 8
consecutive locations into the Unused accumulator bits \,
accumulator starting with are set to zero
3130292827 262524 232221201918 1716 15141312 1 10 9 8 7 6 5 4 3 2 1 0
ace. [ o] o] o] o] o] o o o] o 0] 0] 0] o] o] o] 0][ 0] 0] o] o] o] o] o] o 1] 0] ] ] o] 1] 0] 1]
OUTIF Y30 /
K8
Location Constant [va7] vas] vas] vaa[ vas] va2[ ya1] vao]
Copy e st w ] [ Conorlon onfow onforon]
Y30 -Y37
Handheld Programmer Keystrokes
$ C A
S N N EX
L D | F B A |
|SHFT ”ANDST” 3 ” 8 ” 5 | 4 | 1 ” 0 ” 4 ” 8 ” ENT ‘
GX | F D A |
o o e s 2 Ps 2o 2> s Jlo ]
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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 (TMR)
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. A discrete bit is
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 O TMR T

X1 4‘ LB I K30
[

T
‘T1‘ / YO
Current 0 10 20 30 40 50 60 [ \ out )
Value 1/10 Seconds

Some 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 (TMRA)
works similarly to the regular timer, but two inputs are required. The enable 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. A
tenth of a second and a hundredth of a second timers are 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 s N

X2
x2 B —
Reset Input -
T0 L

Current 0 10 10 20 30 40 50 O
Value 1/10 Seconds
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Timer (TMR) and Timer Fast (TMRF)

The Timer instruction is a 0.1 second single-input timer

[V] 280 that times to a maximum of 999.9 seconds. The Timer Fast TMR T aaa
[/] 240 instruction is a 0.01 second single input timer that times up Bbbb
to a maximum of 99.99 seconds. These timers will be enabled
M 2501 if the input logic is true (on) and will be reset to 0 if the input \
|Z| 260 logicis false (off). Preset Timer#

[/] 262 Instruction Specifications
Timer Reference (Taaa): Specifies the timer number.

I-IIJPSP Used Preset Value (Bbbb): Constant value (K) or a V-memory TMRE T

Used | |ocation. (Pointer (P) for D2-240, D2-250-1, D2-260 and S— aad
D2-262). B bbb \
Current Value: Timer current values are accessed by \
referencing the associated V or T memory location. For Presot Timer#

example, the timer current value for T3 physically resides in
V-memory location V3.

Discrete Status Bit: The discrete status bit is referenced by
the associated T memory location. 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: A V-memory preset is required only if the ladder program or an Operator Interface unit
must change the preset.

Range
Operand Data Type 9
D2-230 D2-240 D2-250-1 D2-260/D2-262

B aaa bbb aaa bbb aaa bbb aaa bbb
Timers T| 077 0-177 0-377 0-377
V-memory for 1400-7377 1400-7377
preset values v 2000-2377 2000-3777 10000-17777 10000-37777
Pointers 1400-7377 1400-7377
(presets only) ? 2000-3777 10000-17777 10000-37777
FUEE S Ko - 0-9999 - 0-9999 - 0-9999 - 0-9999
(presets only)
:t'zﬁ;‘l’)'fgete TIV* | 0-77 orV41100-41103 | 0-177 0orV41100-41107 | 0-3770rV41100-41117 | 0-377 0rV41100-41117
e T 0-77 0177 0-377 0-377
values

reference with the HPP. DirectSOFT uses separate references, such as “T2" for discrete status bit for

. NOTE: *Both the Timer discrete status bits and the current value are accessed with the same data
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 the comparative contacts to perform functions at different time
intervals based on one timer. The examples on the following page show these methods of
programming timers.

5_42 I DL205 User Manual, 5th Edition, Rev. C



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, turning the discrete status bit off and resetting the timer current

v |

value to 0.
DirectSOFT Timing Diagram
X1 Seconds
| MR o 2 0 1 2 3 4 5 6 7 8
[
T2 Yo x1
| ] ( o
[ LT ) T2 [
0

Current
Value 0 10 20 30 40 50 60

1/10th Seconds

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
X1 Seconds
‘ ‘ TMR T20
|| K45 0 1 2 3 4 5 6 7 8
TAZO‘ ‘KWO Y3 Xt
> ( our )
1= \ Y3
TA20 K20 Y4 Ya é L
}2} ( ouT ) ‘
Y5
TA20 K30 Y5 ’—1
}2} ( ouT ) 2
Current 0 10 20 30 40 50 60 0
Value
1/10th Seconds

B A
e o]
c A c A

e It o0 It Jlow]
c A o A

[ %o =P 2o o]
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Accumulating Timer (TMRA)

V] 230 The Accumulating Timer is a 0.1 second two-input timer that
will time to a maximum of 9999999.9. The TMRA uses two timer Enable | TMRA oo | o]

M 240 registers in V-memory.

M 250-1 ) ) Reset

] 260 Accumulating Fast Timer (TMRAF)

V] 262 The Accumulating Fast Timer is a 0.01 second two-input timer
that will time to a maximum of 999999.99. The TMRAF uses two

Preset Timer

. . B Enable | TMRAF T aag
timer registers in V-memory. B Y™

These timers have two inputs: an enable and a reset. The timer Reset

will start timing when the enable is on and stop timing when the

enable is off without resetting the value to 0. The reset will reset Preset Timer

the timer when on and allow the timer to time when off.
Instruction Specifications
Timer Reference (Taaa): Specifies the timer number.

DS | Used
HPP | Used | Preset Value (Bbbb): Constant value (K) or two consecutive V-memory locations. (Pointer (P)

for D2-240, D2-250-1, D2-260 and D2-262).

Current Value: Timer current values are accessed by referencing the associated V or T memory
location. For example, the timer current value for T3 resides in V-memory location V3.

Discrete Status Bit: The discrete status bit is accessed by referencing the associated T
memory location. 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 timer uses two consecutive V-memory locations for the 8-digit value;
therefore, two consecutive timer locations. For example, if TMRA T1 is used, the next available
. timer number is T3.

NOTE: A V-memory preset is required only if the ladder program or an OIT must be used to
change the preset.

Operand Data Type
D2-230 D2-240 D2-250-1 D2-260/D2-262

B aaa bbb aaa bbb aaa bbb aaa bbb
Timers T| 077 0-177 0-377 0-377
V-memory for _ ! _ ! _ 1400-7377 ) 1400-7377
preset values Y 2000-2377 2000-3777 10000-17777 10000-37777
Pointers 1400-7377 1400-7377
(presets only) 2 2000-3777 10000-17777 10000-37777
PO S Ko - 0-9999 - 0-9999 - 0-9999 - 0-9999
(presets only)
:t';ﬁ;‘l‘]'iigrete TIV* | 0-77 orV41100-41103 | 0-177 0orV41100-41107 | 0-3770rV41100-41117 | 0-3770rV41100-41117
ITIEFEETE e 0-77 0177 0-377 0-377
values

NOTE: * Both the Timer discrete status bits and the current value are accessed with the same data
reference with the HPP. DirectSOFT uses separate references, such as “T2" for discrete status bit for
Timer T2, and "TA2" for the current value of Timer T2.
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Accumulating Timer Example using Discrete Status Bits
In the following example, a two input timer (accumulating timer) is used with a preset of
three seconds. The timer discrete status bit (T6) will turn on when the timer has timed for
three seconds. Notice in this example that the timer times for one 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 zero.

DirectSOFT Timing Diagram
X1 Seconds
| 0 1 2 3 4 5 6 7 8
‘ ‘ TMRA T6
X1
K30
c10
|| c1o
a R
Te Y10 T6
| ( ouT ) Current 0 10 10 20 30 40 50 0
b value 1/10th Seconds
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont'd)

H =
GX
outT

Accumulator Timer Example Using Comparative Contacts
In the following example, a two-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. The comparative contacts will turn off when the timer is reset.

Contacts
DirectSOFT . _
X1 Timing Diagram
Seconds
} } TMRA T20 o 1 2 3 4 5 6 7 8
K45 X1 4 \—1 L
™ T m
1] c1o
TA20 K10 TA21 KO A 3 Q L
i o)
TAZW‘ ‘m ‘ Y4
[l Y5 L
v [
TAZO‘ ‘Kzu TA21‘ ‘KD T20
=] =] out )
Current o 10 10 20 30 40 50 0
T2 Kt Value
}:} 1/10th seconds
TA20 K30 TA21 K1 Y5
}Z} }:} out )
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (contd)
$ B $ T c A c A
st || 7 1 BT st |l = 5% | we || 2 ) ‘ - 2 ‘ o | EBNT
$ c B A v E T [ B A
st || = || SHFT A s o ENT anp || SHFT 4 = ||sHFT || s 5 4 - o ENT
N A [} A E F Q E T C B B
TvR || SHFT o - N o —> 4 s ENT or || SHFT 4 = ||SHFT || s 5 J - 4 ENT
$ T [ A B A GX E
STR el sl YT 2 0 - 1 0 ENT our || 7 4 ENT
v E T c B A $ T c A D A
o || ST e 2 3T e | e e I st |2 5% | 'we |7 2 0 ‘ - 3 0 ‘ENT‘
Q E T c B B T c B8 B
or || SHFT 4 > || SHFT || s B 4 —> s SHFT‘ SHFT MLR‘ 5 4 - ‘ 4 H ENT‘
GX D
our || 7 3 | EVT ‘ ENT ‘
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Counter (CNT) Counter#

V] 220 The Counter is a two-input counter that increments

when the count input logic transitions from off to Count [CNT T ama

|Z[ 240 on. When the counter reset input is on, the counter
B bbb

[/] 25041 resets to zero. When the current value equals the
] 260 preset value, the counter status bit comes on and the Reset

counter continues to count up to a maximum count
V] 262 of 9999. The maximum value will be held until the

counter is reset. Presat

Instruction Specifications
Counter Reference (CTaaa): Specifies the counter number.

Preset Value (Bbbb): Constant value (K) or a V-memory location. (Pointer (P) for D2-240,
D2-250-1, D2-260 and D2-262.)

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.

DS | Used
HPP | Used

NOTE: A V-memory preset is required only if the ladder program or an OIT must used to change
the preset

Operand Data Type

D2-230 D2-240 D2-250-1 D2-260/D2-262

B aaa bbb aaa bbb aaa bbb aaa bbb
Counters cT| 077 0177 0-377 0377
V-memory for 1400-7377 1400-7377
preset values J 2000-2377 2000-3777 10000-17777 10000-37777
Pointers 1400-7377 1400-7377
(presets only) 2 2000-3777 1000017777 1000037777
EUIEETE Ko - 0-9999 - 0-9999 - 0-9999 - 0-9999
(presets only)
Counter
discretestatus  CT/V* | 0-77 orV41100-41103 | 0-177 orV41100-41107 | 0-3770rV41100-41117 | 0-377 orV41100-41117
bits
i viCT* 1000-1077 1000-1177 1000-1177 1000-1377
current values

data reference with the HPP. DirectSOFT uses separate references, such as "CT2" for discrete status

. NOTE: * Both the Counter discrete status bits and the current value are accessed with the same
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
V-memory location V1002.

DirectSOFT

CNT CT2

K3

Counting diagram

x [ S R A D

c10

CT2or

cT2 Y7 i

} } < out ) Current Value 1 2 3 4 0
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont)

$ C T [}
EEYNNE P | > oo [, JJoer [ae [°2 [
Cc B A GX H
e o o o [ P o] FHEY
D

MBI

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

ENT

} } CNT cT2
K3

c10

|

[

CTAZ‘ ‘K1 Y3
> ( our )
=1 \

CTAZ‘ ‘K2 Y4
> ( our )
[l \

CTAZ‘ ‘Ka Y5
> ( our )
1= \

B A

Counting diagram

X [ S O R

c10 “

Y3 4
A I D
Y5 L

Current 1 2 3
Value

Handheld Programmer Keystrokes (cont)

$ [} T c

e || >

- c
2

GX

SHFT

T C
GX
OUT
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Stage Counter (SGCNT)
The Stage Counter is a single-input counter that Counter#
|Z[ 230 increments when the input logic transitions from off
M 2 to on. This counter differs from other counters since SGCNT CTaaa
0 ; . ;
it will hold its current value until reset using the RST — B bbb
M 2501 instruction. The Stage Counter is designed for use in

[V 260 RLLPLUS programs but can be used in relay ladder logic

Preset
V] 262 programs. When the current value equals the preset
value, the counter status bit turns on and the counter The counter discrete status bit and the
continues to count up to a maximum count of 9999. current value are not specified in the

The maximum value will be held until the counter is reset. counter instruction.

Instruction Specifications

DS | Used
HPP | Used

Counter Reference (CTaaa): Specifies the counter number.

Preset Value (Bbbb): Constant value (K) or a V-memory location.(Pointer (P) for D2-240,
D2-250-1, D2-260 and D2-262.)

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.

NOTE: When using a counter inside a stage, the stage must be active for one scan before the input
to the counter makes a 0-1 transition. Otherwise, there is no real transition and the counter will
not count.

. NOTE: A V-memory preset is required only if the ladder program or an OIT must used to change
the preset.

Operand Data Type
D2-230 D2-240 D2-250-1 D2-260/D2-262

B aaa bbb aaa bbb aaa bbb aaa bbb
Counters cT| 077 0177 0-377 0377
V-memory for 1400-7377 1400-7377
preset values J 2000-2377 2000-3777 10000-17777 10000-37777
Pointers 1400-7377 1400-7377
(presets only) 2 2000-3777 1000017777 1000037777
EUIEETE Ko - 0-9999 - 0-9999 - 0-9999 - 0-9999
(presets only)
Counter
discretestatus  CT/V* | 0-77 orV41140-41143 | 0-177 orV41140-41147 | 0-3770rV41140-41147 | 0-377 orV41100-41157
bits
i viCT* 1000-1077 1000-1177 1000-1177 1000-1377
current values

NOTE: * Both the Counter discrete status bits and the current value are accessed with the same
data reference with the HPP. 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

xt SGCNT  CT7 [ ‘ ‘ | ‘ ‘ ‘

i S

CT7 Y7 Y7 ﬁ

} } ( out ) Current 1 2 3 40
Value

‘cs‘ cr7 RST
cr7

Handheld Programmer Keystrokes

$ B
G
6

SHFT || Seqr
H D
Y
$

Handheld Programmer Keystrokes (cont)

GX H
$ - c )

SHFT

C
SHFT 2

GY
‘ SHFT H CNT

T H
e 1Y R

[>]

STR ENT

ENT

S
RST %

SHFT || €

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

3 ENT
GX F

X1
[l SGCNT  CT2
1 N S I E D
X1
CTA2 K1 Y3 v
‘Z‘ { our )
1= \
wl L
CTA‘Z ‘KZ Y4
> ( our )
[l \ Y5
CTA2 K3 Y5 Current 1 2 3 4 0
| / Value
‘2‘ { our )
RST
cT2
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont)
$ c T c
STR — || sHFT 2 SHFTH MLR H 2 ‘
GY c
CNT ‘ 4 ‘ - 2 ENT
GX E
ENT 2ot || = 4 ENT
T c $ c T c
el Y P o || > [l [ ] ]
- D
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Up Down Counter (UDC)

] 230
] 240
[] 2501
] 260
] 262

DS | Used

HPP | Used

This Up/Down Counter counts up on each off-to-on Up_|UDBC BbbbCT 8

transition of the Up input and counts down on each
off to on transition of the Down input. The counter Down
is reset to 0 when the Reset input is on. The count
range is 0 to 99999999. The count input not being
used must be off in order for the active count input Reset | Preset
to function.

Counter #

Instruction Specification
Caution: The UDC uses two

Counter Reference (CTaaa): Specifies the counter V-memory locations for the 8-digit

number. current value. This means that the
Preset Value (Bbbb): Constant value (K) or two UDC uses two consecutive
consecutive V-memory locations. (Pointer (P) for counter locations. If UDC CT1 is
D2-240, D2-250-1, D2-260 and D2-262). used in the program, the next

Current Values: Current count is a double word value | available counter is CT3.
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 CT5 resides in V-memory location V1005 and V1006.

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: The UDC uses two consecutive V/-memory locations for the 8-digit value, therefore two
consecutive counter locations. For example, if UDC CT1 is used, the next available counter number
is CT3.

NOTE: A V-memory preset is required only if the ladder program or an OIT must be used to
change the preset.

Range
Operand Data Type 9
D2-230 D2-240 D2-250-1 D2-260/D2-262

B aaa bbb aaa bbb aaa bbb aaa bbb
Counters CT| 0-76 0-176 0-176 0-376
V-memory for _ ] _ ’ ) 1400-7377 ) 1400-7377
preset values Y 2000-2377 2000-3777 10000-17777 10000-37777
Pointers 1400-7377 1400-7377
(presets only) 2 2000-3777 10000-17777 10000-37777
PAEE S K| - |0-99999999 - | 0-99999999 - 099999999 | - | 0-99999999
(presets only)
gt‘;;':;eb'ifs'screte CT/V* | 0-76 0rV41140-41143 | 0-176 0rV41140-41147 | 0-1760rV41140-41147 | 0-376 or V41100-41157
S;ﬂzge”""e"t vicT* 1000-1076 1000-1176 1000-1176 1000-1376

NOTE: * Both the Counter discrete status bits and the current value are accessed with the same
data reference with the HPP. DirectSOFT uses separate references, such as “CT2" for discrete status
bit for Counter CT2, and "CTAZ2" 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
| uoc  Cr2 [ ‘ ‘ ‘ ‘ ‘ ‘
[ K3 X1
‘xz‘
| X2
X3
| ] X3
[
CT2 m
CT2 Y10
| | ouT ) C\l}gﬁgﬁ 1 2 1 2 3 0
[ \
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont)
$ B D
e 4 |[ENT N 3 | ENT
$ C $ C T [}
S EN A EL N3 B G B P BN EU
$ D GX B A
sR| 2 | s J|BNT (B > ] ][0 ] o]
u D Cc C
ste7 [Vse %5 %2 [ > ][%, ]

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.

DirectsOF'l;( ; Counting Diagram
| unc cT2 ‘ ‘ ‘ ‘ ‘ ‘ ‘
[l V2000 X1
X2
| ]
[ X2
X3 “ ’7
| X3
[
CTA2 K1 v3 Y3 4 L
}Z} out )
w |l ] L
cTA2 K2 v4 Current 1 2 3 40
}Z} out ) Value
Handheld Programmer Keystrokes Handheld Programmer Keystrokes (cont)
H B B
s ||~ 4 ENT - , ENT
H c GX D
STR - 2 ENT ‘ ouT ‘ - 3 ‘ ENT ‘
$ D $ c T c
I 0 A 1 Y
u D c c c
SHFT || Y5 3 ) N - - ) ENT
v c A A A GX E
SHFT || YaND A o o ENT BT - 4 ‘ ENT ‘
$ c T c
STR —> || sHFT ) SHET || T o 5
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Shift Register (SR)

The Shift Register instruction shifts data through a
230
M predefined number of control relays. The control ranges DATA__ | SR
M 200 in the shift register block must start at the beginning of an
[] 25041 8-bit boundary and use 8-bit blocks. CLOCK From Aaaa
[V] 260 The Shift Register has three contacts. R
V] 262 - Data — determines the value (1 or 0) that will To B bbb
enter the register RESET
DS | Used * Clock — shifts the bits one position on each
HPP | Used low to high transition
« Reset —resets the Shift Register to all zeros.
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 16 bits to be shifted from
left to right. From C17 to CO would define a block of 16 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 Range
Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A/B aaa bbb aaa bbb aaa bbb aaa bbb
ControlRelay C 0-377 0-377 0-377 0-377 0-1777 0-1777 0-3777 0-3777
DirectSOFT Handheld Programmer Keystrokes
4((1 Data Input SR ’ STR H % H ’ ENT ‘
o Por | > [[°2 |/ =]
4((2 Clock Input ’ H 9 H H ENT ‘
oo 3 0 P S B
x3 Reset Input
— (> ] o]

Inputs on Successive Scans Shift Register Bits

Data Clock Reset

1 1 o — Ty
0 1 0 — [OIIIIIIrrrrrrn
0 1 0 — I,
1 1 0 — O IIIIIIIo
0 1 0 — T,
0 0 T — o
[] Indicates [J Indicates
ON OFF
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Accumulator/Stack Load and Output Data Instructions

Using the Accumulator
The accumulator in the DL205 series CPUs is a 32-bit register that is used as a temporary
storage location for data that is being copied or manipulated in some manner. 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
or a 32-bit 2's compliment 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 V1400 to V-memory location
V1410.

V1400

Lo [8]o]2]5]

10 V1400

Unused accumulator bits J

Copy data from V1400 to the are set to zero

lower 16 bits of the —_—
accumulator Acc.|0|0|0|0||8|9|3|5|
[ —

ouT l
vi410 e ]o]a]s]

Copy data from the lower 16 bits V1410
of the accumulator to V1410

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
V1400 and V1401 to V1410 and V1411, the most efficient way to perform this function
would be as follows:

I)(1I LDD V1401 V1400

1T V1400 le]7]s]e][5[o]2]6]
Copy data from V1400 and l l
V1401 to the accumulator

S S S
[el7]a]e][s]o]2]e]

-

L

it lel7]a]e][s]o]2]6]

Acc.

Copy data from the accumulator to
V1410 and V1411 Viant V1410
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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.

4{)(1‘ o Constant
I
K324 Current Acc. value J»
Accumulator Stack
Load the value 3245 into the accumu- Acc. nnnn 3 u
lator Level 1 X X X X X X X X
Previous Acc. value level2 X X X X X X X x >
evel
Level 3 X X X X X X X X >
Level 4 X X X X X X X X %
Level 5 X X X X X X X X >
Level 6 X X X X X X X X >
o constant 5 [1 5 [1 ] level7 [X X X X X X X X S
K5151 Current Acc. value | levels |X X X X X X X X
Load the value 5151 into the accumu- Acc. nnnn - @ Bucket
IsatszL, pushing the value 3245 onto the Previous Acc. value Accumulator Stack
Level 1 00 00 3 2 45
e oo [o [ o2 [< ] — S
Level 2 X X X X X X X X >
Level 3 X X X X X X X X >
Level 4 X X X X X X X X >
Level 5 X X X X X X X X >
Level 6 X X X X X X X X >
TS Constant nn Level 7 X X X X X X X X >
J, Level 8 X X X X X X X X
K6363 Current Acc. value N S
Load the value 6363 into the accumu- nnnn u.n. Bucket
lator, pushing the value 5151 to the 1st Previous Acc. value Accumulator Stack
stack location and the value 3245 to
the 2nd stack location e [oJofoJo][s]1]s[1] — tevel1 [0 0 005 1 51 S
Level 2 00 00 3 2 45
Level 3 X X X X X X X X %
Level 4 X X X X X X X X >
Level 5 X X X X X X X X >
Level 6 X X X X X X X X >
Level 7 X X X X X X X X >
Level 8 X X X X X X X X
@ Bucket

The POP instruction rotates values upward through the stack into the accumulator. When a
POP is executed, the value that 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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pPOP Previous Acc. value

see XK R

POP the 1st value on the stack into the Current Acc. value Accumulator Stack
ot and move stack values nee. [0JoJoJo[4]5][4]5] «— tevl1 [0 0 0 037 9 2 S
_ Leve|2000(3l7930>
Leve|3XXXXXXXX>
LeveI4XXXXXXXX>
ouT Level 5 X X X X X X X X >
V2000 V2000 level6 [X X X X X X X X S
Level?XXXXXXXX>
Copy data from the accumulator to
V2000 Level8 |X X X X X X X X
POP Previous Acc. value
acc.[0fofofol[¢]s [+ s ]
. Current Acc. value Accumulator Stack
POP the 1st value on the stack into the
accumulator and move stack values Acc,lO[O[O[OHS[? [9 [2 l <——  Level1 00007 9 30 >
up one location _ level2 [X X X X X X X X S
Level 3 X X X X X X X X
Level 4 XXXXXXXX%
ouT Level 5 X X X X X X X X >
— V2001 V2001 n level6 [X X X X X X X X S
Level 7 X X X X X X X X
Copy data from the accumulator to level8 |X X X X X X X X >
V2001.
Previous Acc. value
L 1PoP acc.[ofoJofo][3]7]o [2 ]
Current Acc. value Accumulator Stack
POP the 1st value on the stack into the
accumulator and move stack values ACC’lX[X[X[XH7[9[3 [0] level1 |X X X X X X X X >
up one location —_— level2 [X X X X X X X X >
Level 3 X X X X X X X X
Level 4 XXXXXXXX%
LeveISXXXXXXXX>
ouT
— V2002 V2002 Hn level6 [X X X X X X X X S
Leve|7XXXXXXXX>
Copy data from the accumulator to level8 [X X X X X X X X
V2002
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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 V1410.

X1

] LD
f K4935

Load the value 4935 into the

Constant H

N~

\

SHFR 3130 29 28 27 26 25 24 232221 2019 18 1716 15141312 1110 9 8 7 6 5 4 3 2 1 0

acecumulator 31 30 29 28|27 26 25 24|23 22 21 20|19 18 17 16|15 14 13121110 9 8|7 6 5 4|3 2 1 0
ace.[ o[ o] o[ o] o[ 0] o] 0] o[ 0 0] o[ 0] o[ 0] o][ o] 1] o] o[ 1] o[ o] 1] 0] o[ 1[ 1] o[ 1] o] 1
The upper 16 bits of the accumulator T

will be set to 0

Shifted out of
accumulator

K4 Acc. OlOIOlo

OlOlOlO

OlOlOlO

0[0[0[0

OlOIOlO 0[1[0[0 1I0l0l1

0l0l1|1

Shift the data in the accumulator
4 bits (K4) to the right

ouT
V1410

Output the lower 16 bits of the
accumulator to V1410

Some of the data manipulation instructions use 32 bits. They use two consecutive

V1410

U

N\ L7

V-memory locations or an 8-digit BCD constant to manipulate data in the accumulator.
The following example rotates the value 67053101 two bits to the right and outputs the

value to V1410 and V1411.

X1

1 LDD
[ K67053101

constam [ [7 0[5 ][a [ 1 o] 1]

Acc. o|1|0|1

1l0l0l1

1l1|0l0

0[0[0[1

0[1[0[0 1l1l0l0 0[1[0[0

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

ROTR =
— K2 3130 29 28 27 26 25 24 232221201918 17 16 15141312 1110 9 8 7 6 5 4 3 2 1 0

OlOlOlO

Rotate the data in the
accumulator 2 bits to the right

Output the value in the
accumulator to V1410 and V1411

V1411
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Using Pointers

Many of the DL205 series instructions will allow V-memory pointers as an operand. Pointers
can be useful in ladder logic programming, but can be difficult to understand or implement
in your application if you do not have prior experience with pointers (commonly known as
indirect addressing). Pointers allow instructions to obtain data from V-memory locations
referenced by the pointer value.

NOTE: In the DL205, V-memory addressing is in octal. However the value in the pointer location
which will reference a V-memory location is viewed as HEX. Use the Load Address instruction to
move an address into the pointer location. This instruction performs the Octal to Hexadecimal
conversion for you.

The following example uses a pointer operand in a Load instruction. V-memory location
3000 is the pointer location. V3000 contains the value 400, which is the HEX equivalent of
the Octal address V-memory location V2000. The CPU copies the data from V2000 into the
lower word of the accumulator.

X1

V2000 (2|6 |3 |5
V3000 (P3000) contains the value 400
Hex. 400 Hex. = 2000 Octal which V2001 [ X | XXX
contains the value 2635. v2002 | X [ X [x [x
V3000 V2003 | X [X [ X | X
[o4]o]o] V2004 | X | X|X|X Accumulator
v2005 | X [x [x|x [2]e]3]5]
Copy the data from the lower 16 bits of V3100 ,_/

the accumulator to V3100.

V3101

The following example is similar to the one above, except for the LDA (load address)
instruction, which automatically converts the Octal address to the Hex equivalent.

x1 LDA Load the lower 16 bits of the
% accumulator with Hexadecimal
‘ 02000 equlijvallént tovgctal 2’600 (4‘00)) nnn
U d lator bit 2000 Octal is converted to Hexadecimal
privenhesvita bt 400 and loaded into the accumulator
ouT Copy the data from the lower 16 bits of
— the accumulator to V3000
V 3000 Acc. nnnn nnn
——
LD V3000 (P3000) contains the value 400 l
| HEX = 2000 Octal which contains the
P 3000 value 2635 [o]4]o]o]
V3000
ouT Copy the data from the lower 16 bits of
— Vv 3100 the accumulator to V3100

v2000 |2 |6 [3 |5
v2001 | X | X[ XX
V2002 | X | X [ X [ X
V3000 V2003 | X | X [ X | X Accumulator
[o]4]o]o] vaoos | X | x| x x| [o]o[o]o][2]e]3]5]
V2005 | X | X [ X | X

va100 [2[6]
vato1 [ x| x|
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] 230 Load (LD)
[] 200 The Load instruction is a 16-bit instruction that loads the

|Zl 250-1 value (Aaaa), which is either a V-memory location or a 4-digit LD
constant, into the lower 16 bits of the accumulator. The upper Aaaa

V] 260 16 bits of the accumulator are set to 0.

[V 262

Operand Data Range

Type D2-230 D2-240 D2-250-1 D2-260/D2-262

A aaa aaa aaa aaa \ bbb
V-memory v All See Memory map All, see Memory map
Pointer P - All V-memory; see Memory map
Constant K 0-FFFF 0-FFFF
Discrete Bit Flags Description
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 value in V2000 will be loaded into the
accumulator and output to V2010.

DS | Used
HPP | Used
DirectSOFT
X1 V2000
| | V2000 8]9]3]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|0|0|0”8|9|3|5|
N —

ouT
V2010

Copy the value in the lower nn

16 bits of the accumulator to V2010
V2010

Handheld Programmer Keystrokes

s B
Pore | = |°

|ENT|

L D
[ o || > |
c A A A
2 0 0 0 ENT

GX v c A B A
ouT — || sHFT AND 2 | 0 ” 1 ” 0 ” ENT|
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Chapter 5: Standard RLL Instructions.

[] 0 Load Double (LDD)

|Zl The Load Double instruction is a 32-bit instruction that loads

240 R ; LDD

|Zl 2501 the value (Aaaa), which is either two consecutive V-memory — Aaaa
" locations or an 8-digit constant value, into the accumulator.

] 260
V] 262

Operand Data
Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A aaa aaa aaa aaa bbb
V-memory v All See Memory map All, see Memory map
Pointer P - All V-memory; see Memory map
Constant K O-FFFFFFFF O-FFFFFFFF

Discrete Bit Flags Description
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 32-bit value in V2000 and V2001 will be
loaded into the accumulator and output to V2010 and V2011.

DS | Used

HPP | Used DirectSOFT

X1 LoD V2001 V2000
- Gl [ [s]5 Dol ]

Load the value in V2000 and l J
V2001 into the 32 bit
accumulator

—_—
ace.[6]7] 3]0 ][s]0]2]6]
N —————

L

[e7]e]o]ls o J2 e |

OuUTD

V2010 V2011 V2010

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

Handheld Programmer Keystrokes

EYEY S ED

D
[ s [°s || > ]
C A
2 "o %0 J*o o]
I NEY
C A
S P S 2
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Load Formatted (LDF)

230 The Logad Formatted instruction I.oads 1 to 32 consecutive bits

] 240 from discrete memory locations into the accumulator. The LDF Aaaa
instruction requires a starting location (Aaaa) and the number K bbb

|Zl 250-1  of bits (Kbbb) to be loaded. Unused accumulator bit locations

[/] 260  are set to zero.

Ell  operona Data Type D2-240 Dz- D2-260/D2-262
A aaa bbb aaa bbb aaa bbb
Inputs X X 0-477 - 0-777 - 0-1777 -
Outputs Y Y 0-477 - 0-777 - 0-1777 -
Control Relays C c 0-377 - 0-1777 - 0-3777 -
Stage bits S S 0-777 - 0-1777 - 0-1777 -
Timer bits T T 0-177 - 0-377 - 0-377 -
Counter bits CT CT 0-177 - 0-177 - 0-377 -
Special Relays SP SP | 0-137, 540-617 - 0-777 - 0-777 -
Global I/0 GX/GY GX/GY - - - - 0-3777 -

Constant K K - 1-32 - 1-32 - 1-32

Discrete Bit Flags Description
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
co

4{

DS | Used
HPP | Used

Location Constant

[c16]c15]c14]c13 ] crz[c1]c1o]

|oFr|oFF| oFF[ on [ on | on[oFF
-

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 20 19 18 17 16 15 14 13 12 11 10

s (o[ Tl o o[ ol ol [T o[ c [ a ][ [ eT o[ ol ol oL oT[ T+ ]
e

Copy the value from the Location Constant ‘ YG[ Y5 l AL l ?3[ YZ[ Al l VO‘

ified ber of bits i OFF| OFF| OFF| ON | ON | ON | OFF|
e accumulator t YO - Y6 o ] [w ] |or orrl orr| on] on | on[ord

Handheld Programmer Keystrokes

SHFT

SHFT

WWWW
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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 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 DL205 system are in octal.

] 230
] 240
[ 250-1
] 260
] 262

Operand Data

LDA

O aaa

Type

D2-230

D2-240

D2-250-1

D2-260/D2-262

aaa

aaa

aaa

aaa

Octal Address

0

All V-memory; see Memory map

Discrete Bit Flags
SP76

Description

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.

DS | Used

HPP | Used

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
)<1I LDA Octal Hexadecimal
— | 0 40400 [4]o]4]o]o] [4]1]o]o]
Load The HEX eq_uivalent to The unused accumulator l
the octal number into the bits are set to zero

lower 16 bits of the
accumulator

—_—
Acc'|0|0|0|0”4|1|0|0|

—_—

|

V2000

ouT
V2000

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

Handheld Programmer Keystrokes

Pore | > [P0 | o]

[ L] [*o | > |

P P P P P I

G A A A

] o e 2 7 T TP o]
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- Chapter 5: Standard RLL Instructions

Load Accumulator Indexed (LDX)

] 250-1
V] 260
V] 262

DS

Used

HPP

Used

Load Accumulator Indexed is a 16-bit instruction that
specifies a source address (V-memory) which will be offset by
the value in the first stack location. This instruction interprets _____| LDX

the value in the first stack location as HEX. The value in the A aaa
offset address (source address + offset) is loaded into the
lower 16 bits of the accumulator. The upper 16 bits of the
accumulator are set to 0.

Helpful hint: — The Load Address instruction can be used to convert an octal address to a
HEX address and load the value into the accumulator.

Range
L Ce D2-250-1 D2-260/D2-262
A aaa aaa
V-memory Vv All, see Memory map All, see Memory map
Pointer Pl Al V-memory; see Memory map All V-memory; see Memory map

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

X1

In the following example, when X1 is on, the HEX equivalent for octal 25 will be loaded into
the accumulator (this value will be placed on the stack when the Load Accumulator Indexed
instruction is executed). V-memory location V1410 will be added to the value in the first
level of the stack and the value in this location (V1435 = 2345) is loaded into the lower 16
bits of the accumulator using the Load Accumulator Indexed instruction. The value in the
lower 16 bits of the accumulator is output to V1500 using the Out instruction.

| LDA Octal Hexadecimal
; 02s —  [ofo]1]5]
Load The HEX equivalent to The unused accumulator J
octal 25 into the lower 16 bits are set to zero
bits of the accumulator —_—
ACC_[OIOIOIOHO[011 [51
LDX
V1410 HEX Value in 15t
M he off h . Octal stack location Octal Accumulator Stack
ove the offset to the stack.
Load the accumulator with Vl1[4[1[01+l1|5]= Vl1[4[3[5l Levelt {0 0 0 0 0 0 1 5
the address to be offset l Level2 |X X X X X X X X
The unused accumulator
bits are set to zero Level3 |X X X X X X X X
ouT
V1500 Acc_l0[0[0[01l2[3[4[5] Level4 |[X X X X X X X X
[ — Level5 | X X X X X X X X
The value in V1435
Copy the value in the lower is 2345 l Level6 |X X X X X X X X
16\71";0%1 the accumulator Level7 | X X X X X X X X
to
[2[5]¢[5] Levis [X X X X X X X X

V1500
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Chapter 5: Standard RLL Instructions.

Load Accumulator Indexed from Data Constants (LDSX)
The Load Accumulator Indexed from Data Constants is a

230 16-bit instruction. The insftruction specifies a Data Label LDSX
|Zl 210 Area (DLBL) where numerical or ASCIl constants are stored. ——
This value will be loaded into the lower 16 bits. Kaaa

[] 2501

The LDSX instruction uses the value in the first level of

[ 260 the accumulator stack as an offset to determine which

[/] 262 numerical or ASCII constant within the Data Label Area will be loaded into the accumulator.
The LDSX instruction interprets the value in the first level of the accumulator stack as a HEX

DS | Used | value.

HPP | Used | Helpful hint: — The Load Address instruction can be used to convert octal to HEX and load

the value into the accumulator.

Operand Data Range
Type D2-240 D2-250-1 D2-260/D2-262
A aaa aaa aaa
Constant K 1-FFFF

. 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 offset of 1 is loaded into the accumulator. This
value will be placed into the first level of the accumulator stack when the LDSX instruction
is executed. The LDSX instruction specifies the Data Label (DLBL K2) where the numerical
constant(s) are located in the program and loads the constant value, indicated by the offset
in the stack, into the lower 16 bits of the accumulator.

Hexadecimal
xacea) Value in 1st. level of stack is

X1
used as offset. The value is 1
The unused accumulator 1
bits are setto zero Accumulator Stack
Load the offset value of 1 (K1) into the lower 16
bits of the accumulator. ACC.H Levelt |0 0 O 0 0 O 0 1
Level2 |[X X X X X X X X
Level3 |X X X X X X X X
Constant Level4 [X X X X X X X X
Move the offset to the stack. K _
Load the accumulator with the data label nnn. Level5 |X X X X X X X X
number The unused accumulator J_ Level6 |[X X X X X X X X
bits are set to zero Level7 |X X X X X X X X
ouTt
o CTTTOTOIOTOT0 2] v i 33
. Copy the value in the lower
16 bits of the accumulator
to V2000 The unused accumulator
‘ bits are set to zero
(Enp)
{ nee.[0]0]0 0]
[r———
[2[a]z]c]

Offset 0 V2000

Offset 1

Offset 2
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- Chapter 5: Standard RLL Instructions

s | > |0 |

ENT ‘

o el 0 B EY

|
|
|

7 |5 |sr [Pser || > ][ o |

Handheld Programmer Keystrokes

el R P

Josr] > |72 o |

GX \% C A A A

B | = s o ][ %0 %6 J*0 Jlov ]
E N D

SHFT 4 TMR 3 ENT

SHFTHNTMR HC2 H?NST#HNTMR H - HC2 HD3 HC2 HDﬁ H ENT‘

|
;SHFTH“TMR 12 /S | > [° [P0 [P0 [P Jlor]
|

£5110% 9% £ [ 53 W 9 oW N

Load Real Number (LDR)

The Load Real Number instruction loads a real number contained

[] 2501
] 260
] 262

DS

Used

in two consecutive V-memory locations, or an 8-digit constant into

the accumulator.

Operand Data Type
A

Ra
D2-250-1

ge
D2-260/D2-262

LDR
A aaa

aaa

aaa

V-memory v

All, see Memory map

All, see Memory map

HPP

N/A

Pointer P

AllV-memory; see Memory map

AllV-memory; see Memory map

Real Constants R

-3.402823E+038 to
+3.402823E+038

-3.402823E+038 to
+3.402823E+038

DirectSOFT allows you to enter real numbers directly, by using

the leading "R" to indicate a real number entry. You can enter

a constant such as Pi, shown in the example to the right. To
enter negative numbers, use a minus (-) after the "R".

For very large numbers or very small numbers, you can use
exponential notation. The number to the right is 5.3 million.
The OUTD instruction stores it in V1400 and V1401.

These real numbers are in the IEEE 32-bit floating point

LDR
R3.14159

LDR

R5.3E6

OuUTD

format, so they occupy two V-memory locations, regardless of
how big or small the number may be! If you view a stored real
number in hex, binary, or even BCD, the number shown will be very difficult to decipher.

Just like all other number types, you must keep track of real number locations in memory,
so they can be read with the proper instructions later.

The previous example above stored a real number in V1400

and V1401. Suppose that now we want to retrieve that number.
Just use the Load Real with the V data type, as shown to the
right. Next we could perform real math on it, or convert it to a

binary number.
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Chapter 5: Standard RLL Instructions.

Out (OUT)
M 20 The Out instruction is a 16-bit instruction that copies ouT
the value in the lower 16 bits of the accumulator to a — Aaaa
V] 240 specified V-memory location (Aaaa).

V] 25041

V] 260 Operand Data Range
|Zl 262 Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A aaa aaa aaa aaa
V-memory v All; see Memory map
Pointer P - ‘ All V-memory; see Memory map

Discrete Bit Flags Description
SP76 ON when the value loaded into the accumulator by any instruction is zero.

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.

DS | Used

HPP | Used DirectSOFT

|X1| LD V2000

[ V2000 nn

Load the value in V2000 into

the lower 16 bits of the The unused accumulator l
accumulator bits are set to zero

I S
ncc.[ 000 o][s]o]s]s]
——

ouT l

V2010

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

V2010 V2010

Handheld Programmer Keystrokes
$ B
| STR - 1
L D
[+ Jivosr|° s | > |

ENT |

A A A
2 %o %o % o]

C
GX \ C A B A
v L = Jloe e )12 % 20 % o]
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Out Double (OUTD)

] 230
] 240
[V] 2501
V] 260
[V] 262

The Out Double instruction is a 32-bit instruction that

copies the value in the accumulator to two consecutive ___|oumD
V-memory locations at a specified starting location Aaaa
(Aaaa).

Operand Data Range

Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A aaa aaa aaa aaa
V-memory v All; see Memory map
Pointer P - ‘ All V-memory; see Memory map

DS

Used

HPP

Used

DirectSOFT

X1

H

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

LDD
V2000

Load the value in V2000 ai

V2001 into the accumulator

nd

OouTD
V2010

Copy the value in the
accumulator to V2010 and
V2011

V2001

V2000

D EID) CACRENCR

e

L

Accllllllllll

1

1

[ef7]a]e]ls [o ]2 ]e |

V2011
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Chapter 5: Standard RLL Instructions.

Out Formatted (OUTF)
230  The Out Formatted instruction outputs 1 to 32 bits from
] 240 the accumulator to the specified discrete memory locations. OUTF Aaaa
The instruction requires a starting location (Aaaa) for the K bbb
[V] 2501 gestination and the number of bits (Kbbb) to be output.

1 260
] 262

DS | Used Range
ATy OperendDatatype D2-240 D2-250-1 D2-260/D2-262
A aaa bbb aaa bbb aaa bbb
Constant K 1-32 1-32 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 Y20-Y26 using the Out Formatted instruction.
DirectSOFT
co LDF c10 Location Constant [c16[c1s[c14] c13]crz]c11]cro]
K7 |oFF| oFF[ oFF| on| on| on]|oFF
Load the status of 7
consecutive bits (C10-C16) The unused accumulator bits are set to zero \

into the accumulator

31 30 29 28 27 26 25 24 23 22 21 2019 18 17 16 15 14 13 12 11 10 9

(Lol sloTo[ el ol a[o]o[s o] [c o o][e ol oT o[ e oT e o[ e o] [ T[]

Accumulator

K7

Copy the value of the /
specified number of bits S
from the accumulator to

Y20-Y26 Location Constant [Y26[v25]v24] v23] v22] v21] v20]

Y20 K7 |oFF| oFF| oFF| on| on| on]|oFF

Handheld Programmer Keystrokes

s || > Jloer]|°, |*o [or]

K

’SHFT HANDSTH H H 4 ‘

S P O N P
FACIPEY

N EY
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Out Indexed (OUTX)

The Out Indexed instruction is a 16-bit instruction. It copies a

16-bit or 4-digit value from the first level of the accumulator

stack to a source address offset by the value in the S
M 2501 accumulator (V-memory + offset). This instruction interprets
|Z[ 260 the offset value as a HEX number. The upper 16 bits of the
V] 262 accumulator are set to zero.

OuUTX
A aaa

DS | Used
Wi BSAl  Operand Data Type D2-250-1 Range D2-260/D2-262
A aaa aaa
V-memory v All. Seememory map All. See memory map
Pointer P | AllV-memory. See memory map AllV-memory. See memory map

In the following example, when X1 is on, the constant value 3544 is loaded into the
accumulator. This is the value that will be output to the specified offset V-memory location
(V1525). The value 3544 will be placed onto the stack when the Load Address instruction is
executed. Remember, two consecutive Load instructions places the value of the first load
instruction onto the stack. The Load Address instruction converts octal 25 to HEX 15 and
places the value in the accumulator. The Out Indexed instruction outputs the value 3544,
which resides in the first level of the accumulator stack to V1525.

DirectSOFT
Constant

K3544

Load the accumulator with T.he unused acoumator ‘
bits are set o zero.
the value 3544.

e [a]s]]4]

Octal HEX

LDA
— — 1
02 [2]] [ofo]+ 5]
Load the HEX equivalent to
octal 25 into the lower 16 bits The unused accumuator |
of the accumulator. This is the . e
offset for the Out Indexed Acc nnnn nn
instruction, which determines .
the final destinaltion address.
Octal Octal Octal
L[ (L)L - TR
V|1 + 2 = |1 2
V1500 Th .H .E.E Accumulator Stack
e hex 15 conver
Copy the value in the first to 25 octal, which is nn Level1 |0 0 0 0 3 5 4 4
level of the stack to the addedtothebase V1525 level2 [X X X X X X X X
offset address V1525 address of V1500 to yield XX X X X X X X
(V1500+25). the final destination. Level 3
Handheld Programmer Keystrokes Level 4 X X X X X X X X
Level 5 X X X X X X X X
B
’$STRH%H1 ENT‘ Level6 [ X X X X X X X X
SHET L D % pREV || D F E E ENT Level 7 X X X X X X X X
ANDST|| 3 3 5 4 4 level8 |X X X X X X X X

=

L D A c
SHFT || anpsT]| 3 0 ’9 H 2 ‘ 5 | ENT

i B B N P O P
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Out Least (OUTL)

The Out Least instruction copies the value in the lower eight OuUTL
bits of the accumulator to the lower eight bits of the specified A aaa
V-memory location (i.e., it copies the low byte of the low
word of the accumulator).

|Zl 260 In the following example, when X1 is on, the value in V1400 will be loaded into the lower
16 bits of the accumulator using the Load instruction. The value in the lower 8 bits of the

M 262 accumulator are copied to V1500 using the Out Least instruction.

DS | Used Operand Data Type D2-260/D2-262 Range

HPP | Used A | aaa
V-memory V | All V-memory. See memory map
Pointer P | AllV-memory. See memory map
X1 Load the value in V1400 into V1400

—| the lower 16 bits of the

acoumueter [e]o[3]s]
“The unused accumulator
Copy the value in the lower . |
8bits ofthe accumulatorto bisaesetiozen L
VIS nee. [0]0 0 o] [8] 9 2] 5]
—

Handheld Programmer Keystrokes |

5 | Snper]° 2 " e ooag
ANDST 0 0 V1500

GX A A

\ANDSTH > \\ H o %o Jlor ]

Out Most (OUTM)
The Out Most instruction copies the value in the upper eight bi
of the lower 16 bits of the accumulator to the upper eight bits |
the specified V-memory location (i.e., it copies the high byte of
the low word of the accumulator).

Operand Data Type D2-260/D2-262 Range
% ::: A | aaa

OUTM
A aaa

V-memo V | All V-memory. See memory map
DS [ Used 0l

o

HPP | Used Pointer All V-memory. See memory map

In the following example, when X1 is on, the value in V1400 will be loaded into the lower
16 bits of the accumulator using the Load instruction. The value in the upper 8 bits of the
lower 16 bits of the accumulator are copied to V1500 using the Out Most instruction.

Load the value in V1400 into V1400

the lower 16 bits of the _
accumulator nn
Copy the value in the upper T_he unused accumulator |

8 bits of the lower 16 bits of bits are set to zero

———
the accumulator to V1500 Ace. nnnn EEH
—

V1500
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Pop (POP)

V] 230 The Pop instruction moves the value from the first level
K] 200 of the accumulator stack (32 bits) to the accumulator and POP
shifts each value in the stack up one level. In the example
[V] 2501 below, when CO is on, the value 4545 that was on top of
|Z[ 260 the stack is moved into the accumulator using the Pop
V] 262 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
DS | Used | the stack were greater than 16 bits (4 digits) the Out Double instruction would be used and
HPP | Used | two V-memory locations for each Out Double must be allocated.

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

DirectSOFT i
Previous Acc. value

co
e see (R XX KX X[
Current Acc. value Accumulator Stack
Pop the 1st. value on the stack into the
accumulator and move stack values ACC’ Level1 10 0 0 0 3 7 9 2 >
up one location - Level2 [0 0 0 0 7 9 3 0]
Level3 [X X X X X X X X<
out Level4 [X X X X X X X X<
V2000 Level5 [X X X X X X X X<
va000 [4[5[4 5] Levels [X X X X X X X X[
Copy the value i the lower 16 bits of >
the accumulator to V2000 Level7 |X X X X X X X X|=
Levels [X X X X X X X x|~
nce[0]oToo][as 4]s]
Pop the 1st. value on the stack into the
accumulator and move stack values Current Acc. value Accumulator Stack
vp one ocaton [oTofe o][s 7 e 2]
acc.[0ooo][s]7]e]2] «— tewi1 [0 0 0 0 7 93 o]
[ Levelz [X X X X X x X x|
out Leveld [X X X X X X X X<
2001 Level4 [X X X X X X X X<
>
Copy the value in the lower 16 bits of Level5 [X X X X X X X X<
the accumulator to V2001 V2001 H Levels X X X X X X X X<
Level7 [X X X X X X X X<
Levelt [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
up one location Acc. n
Current Acc. value Accumulator Stack
out acc[0]o]oo][7]s]3]0] «— tewelt [X X X X X X X X
V2002 [ Level2 [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 B
the accumulator to V2002 Level4 |X X X X X X X X
Level5 [X X X X X X X X<
vaooz [7]e s ]o] Level6 [X X X X X X X X<
Handheld Programmer Keystrokes >
- Level7 [X X x X x x x X<
s c A -
s | = ST (€, o || BnT Level8 [X X X X X X X X
P o P
SHFT SHET || Qra || T v || ENT
6x
SHFT
6x
out || = || SHFT ENT
SHFT PCV SHFT
6x
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Chapter 5: Standard RLL Instructions.

Logical Instructions (Accumulator)

And (AND)

The And instruction is a 16-bit instruction that logically ANDs

|Zl 230 the value in the lower 16 bits of the accumulator with a AND
] 240 specified V-memory location (Aaaa). The result resides in the —

¥ accumulator. The discrete status flag
250-1 ;

the And is zero.
V] 260

A aaa

indicates if the result of

V] 262 Operand Data :
Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A aaa aaa aaa aaa
V-memory Vv All; see Memory map
Pointer P - ‘ All V-memory; see Memory map
Discrete Bit Flags Description
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 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

DS | Used | value in V2006 using the And instruction. The value in the lower 16 bits of the accumulator

HPP | Used | is output to V2010 using the Out inst

DirectSOFT
X1

| LD
I V2000

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 0O

ruction.

V2000

[2[e]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

Acc. OI OI OI 0

o[o]ofo]o]o]o]o]o]o]o]o][0] o] 1]0] 1[0]ofo]o] [1]1] o] 1]0

AND

V2006 Acc. 00 00000O0O0OO0O0O0OO0OOO0OO 00101000011 11010
AND the value in the 6A38
accumulator with AND (V2006) 0 0 0 0 0 0 0 0 0 0 0 0 0 000 011010100011 1000

the value in V2006

ace.[ 0] o] o] o]

o[of o[ o] o[ o] o[ o] o[ o] o[ o][ o[ o] 1 o] 1 o[ o o] o o] 1] ] 1] ] o[ o]

out
V2010

Copy the lower 16 bits of the
accumulator to V2010

RETAE
[ [hvosr]®s [ > [ [ [*o *o Jo ]
; [ Jlrer Mo [* 2 [*o J*o [*6 [ o]

2l IS L P G S GO 1

ENT ‘

[2]e]a]e]

V2010
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- Chapter 5: Standard RLL Instructions

And Double (ANDD)
] 230 The And Double is a 32-bit instruction that logically

IZI 210 ANDs the value in the accumulator with two consecutive ANDD
V-memory locations or an 8-digit (max) constant value A aaa
V] 2501 (Aaaa). The result resides in the accumulator. Discrete

] 260 status flags indicate if the result of the And Double is zero

V] 22 or a negative number (the most significant bit is on).
Range
DS | Used Operand Data Type
se P ¥ D2-230 D2-240 D2-250-1 | D2-260/D2-262
HPP | Used
A aaa aaa aaa aaa
V-memory v - - All; see Memory map
Pointer P - - AllV-memory; see Memory map
Constant K|  O-FFFFFFFF 0-FFFFFFFF 0-FFFFFFFF \ 0-FFFFFFFF
Discrete Bit Flags Description
SP63 Will be on if the result in the accumulator is zero
SP70 Will be on if the result in the accumulator is negative

. 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 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
X Lo [s[+]7]e] [2]e]7]4]
[ e / / \ \ / / \ \
Load the value in V2000 and —_——

V2001 into the acoumlator 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] 1] o] 1[ o[ 1] o] o] o[ 4[4[ 4[4[ 1] o[ oo 1] o] 1] 0] oo o] 1] 4] 1] 1] 0] 1] 0

ANDD
K36476A38\ Acc. 01 010100O0O°1T111110 00101000011 11010
AND the value in the
accumulator with AND36476A38 0 0 1 1. 0 11 00 1000111 0110101000411 1000
Searonz ace.[] o] o] 1] o] 1] o[ o] o] 1] o[ o] o] 1] 1] o][o] o] 1o 1] o] o[ o[ o[ o] 1] ] ] 0] o] o]
e e ———
ouTD \\ // \\ //
o e [1]e]eTe] [2]s]]s]
Copy the value in the V2011 V2010

accumulator to V2010 and
V2011

Handheld Programmer Keystrokes

e || > J°

|
;SHFTHkNDSTH”s Ps [ ]ee % J*o [*o o]
|

ENT ‘

oo [P | > o e [0 %6 J®0 "0 %6 Jlowr[ro Jor Py s [ow]

B Lo [P0 > ]2 2o [P0 % Jlor]
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Chapter 5: Standard RLL Instructions.

And Formatted (ANDF)
The And Formatted instruction logically ANDs the binary value in the

accumulator and a specified range of discrete memory bits (1 to 32). ANDF Aaaa
The instruction requires a starting location (Aaaa) and number of — K bbb
[V] 2501 bits (Kbbb) to be ANDed. Discrete status flags indicate if the result is

|Z[ 260 zero or a negative number (the most significant bit =1).

] 262

Operand Data Type D2-250-1 Range D2-260/D2-262 Range
DS | Used A| aaa bbb aaa bbb
HPP | Used | | Inputs X| o777 - 0-1777 -
Outputs Y| 0-777 - 01777 -
Control Relays C| 01777 - 0-3777 -
Stage bits S| 0-1777 - 0-1777 -
Timer bits T| 0-377 - 0-377 -
Counter bits CT| 0177 - 0-377 -
Special Relay SP| 0-777 - 0-777 -
Global I/0 GX/GY| - - 0-3777 -
Constant K| - 1-32 - 1-32
SP63 Will be on if the result in the accumulator is zero
SP70 Will be on if the result in the accumulator is negative

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

In the following example, when X1 is on, the Load Formatted instruction loads C10-C13
(4 binary bits) into the accumulator. The accumulator content is logically ANDed with the bit
pattern from Y20-Y23 using the And Formatted instruction. The Out Formatted instruction

outputs the accumulator’s lower four bits to C20-C23.
DirectSOFT

X1| LDF c10 Location Constant c1]cio
— | a c10 [e ] [on] onlon]orF
Load the status of 4
consecutive bits (C10-C13) The unused accumulator bits are set to zero \
into the accumulator

3130 29 28 27 26 25 24 23 22 2120 1918 17 16 15 14 1312 11 10 9 8 7

T [ofof o of o] o] o of o o o[ o] o] o] o] ][ o o[ o o] 0] o o] o[ 0] & | | | | | | |
Accumulator
g’f&gg"m?g:i’gm Acc. 0 0 0 0 000000O0O0OO0OO0O0O 000OOO0O0O0O0OO0O0TT10
the accumulator
=5 AND (Y20-Y23) ON [OFF|OFF| OFF 1000
OUTF
— Ke ace. [o] o[ o] o o] o] o] o] o o] o] o] 1] 0] o] 0]
[S——
S e
C20-C23 —
Handheld Programmer Keystrokes Location Constant C23| C22| C21|C20
[co ] [ka | [onTorF|orF|oFF|
Core | > [°0 | o |
[ [losr]® s |75 || > v ] v [vea e o, %, | > =, o]
Y E GP 2 G P Y G A

ot il G Y 27 P A Y A
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- Chapter 5: Standard RLL Instructions

And with Stack (ANDS)

The And with Stack instruction is a 32-bit instruction that
logically ANDs the value in the accumulator with the first ANDS
level of the accumulator stack. The result resides in the

accumulator. The value in the first level of the accumulator

IZ[ 260 stack is remoqu from the stack ar)d gll valyes are moved
up one level. Discrete status flags indicate if the result of
M 22 the And with Stack is zero or a negative number (the most
significant bit is on).

DS | Used

HPP | Uses
SP63 Will be on if the result in the accumulator is zero
SP70 Will be on if the result in the accumulator is negative

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

In the following example, when X1 is on, the binary value in the accumulator will be anded
with the binary value in the first level of the accumulator stack. The result resides in the
accumulator. The 32-bit value is then output to V1500 and V1501.

DirectSOFT
)(1| LDD V1401 /1400
— | Vigo [2]e]7]A]

Load the value in V1400 and / / \ \ / / \ \

1401 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
3 O|1|0|1 0|1|0|0 0|1|1|1 1|1|1|0 0|0|1|0 1|O|0|0 0|1|1|1 1|O|1|0‘

g

ANDS
~~ Acc. 01 0101000171111 10 001010000111 1010

) 36476A38
AND the value in the
ac or with the AND (topofstacky 0 0 1 1 01 1 0 0 1000111 011010100011 1000

first level of the

accumulator stack ace.[o] of of 1[o] 1Tof o[ o] ] o o[ o 1 ]o][ o[ o] T 1Jo o] o] of o] ] ] o o]0 ]
OUTD \\ // \\ //
| V1500
Copy the value in the nnn nn
accumulator to V1500 V1501 V1500

and 1501

Handheld Programmer Keystrokes

’$STR H 2 HB1 ’ ENT ‘
’SHFTHAL\NDSTHE)a HDa H 2 HB1 HE4 HAO HAO H ENT‘
;VAND EEEl

e il G GO G P P 3
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Chapter 5: Standard RLL Instructions.

Or (OR)
] 230 The Or instruction is a 16-bit instruction that logically
o] 20 ORs the value in the lower 16 bits of the accumulator with OR
a specified V-memory location (Aaaa). The result resides — Aaaa
M 2501 in the accumulator. The discrete status flag indicates if the
] 260 result of the OR is zero.
[ 262
55 TUsed Operand Data Range
hPP | Used Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A aaa aaa aaa aaa
V-memory v All; see Memory map
Pointer P - ‘ AllV-memory; see Memory map

Discrete Bit Flags Description
SP63 Will be ON if the result in the accumulator is zero.

. 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'd 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

X1\ LD V2000
! V2000 ﬂ
Load the value in V2000 into The upper 16 bits of the accumulator 4// \\
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[ 0] o] o] o] o[ 0] 0] o] o[ 0] 0] o] 0] o] o] o[ 1]0] ][0 1] 1] 1] 1] 0]1]0

ggéﬂ;ﬂ;ﬂn‘ﬁe OR?\PESOS; 0 000000O0O0O0O0O0O0O0OO0O 0110101000 111000
oo ace.[ o[ o[ o[ o[ o[ o[ o[o[ o[ o[ o] o] 0[o[o[ o[ o[ 1] +[ o[ 1[0 1] o[ o] +[+[+]1[ o[ +]0]
R V2010 \\ / /

Toots of e sccumelstor o Fen

e

Ea R e

g | > [ e 72 [0 7o 7 o]

] > o [ 1o 7 e o]
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- Chapter 5: Standard RLL Instructions

Or Double (ORD)

The Or Double is a 32-bit instruction that ORs the value in
the accumulator with the value (Aaaa) 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).

] 230
V] 240
[V] 250-1
] 260
[ 262

ORD
A aaa

Operand Data Type
—— [ » D2-250-1 | D2-260/D2-262
PP | Used A aaa aaa aaa aaa
V-memory Vv - - All; see Memory map
Pointer P - - All V-memory; see Memory map
Constant K|  O-FFFFFFFF 0-FFFFFFFF 0-FFFFFFFF \ 0-FFFFFFFF

SP63

Discrete Bit Flags Description

Will be on if the result in the accumulator is zero

SP70

Will be on if the result in the accumulator is negative

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'd
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

| LDD
[

Load the value in V2000 and
V2001 into accumulator

V2000

ORD
K36476A38

OR the value in the
accumulator with

T~

OR36476A38 0 0 1 1 011 0 01 000 111

V2001 V2000

[2]8]7]A]
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

o] 1 o]

0|1|0|0 0|1|1|1 1|1|1|0 0|0|1|0

1o o] o[ o] 111 1] 0] 1]0

ot101010001111110 001010000111 1010

Acc.

011010100011 1000

the constant value
36476A38

ace. [ o 1] 1[4 ] o] [ 1ol o[ 4[4[ 4[4[ 4[4 a][e[ 1] 1]l 1[o] 1 o] o +[1]1] 1] 0] 1] 0]

—— -

—OUTszom \\ // \\ //
S EY el
’SHFTHANDSTH 3 HDB H - ch HAO HAO HAO H ENT‘
A P I P O S P A T P e G I 2
B [ 5 172 e [ e o]
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Chapter 5: Standard RLL Instructions.

Or Formatted (ORF)

The Or Formatted instruction logically ORs the binary value
in the accumulator and a specified range of discrete bits (1 ORF Aaaa
to 32). The instruction requires a starting location (Aaaa) K bbb

|Z[ 250-1  and the number of bits (Kbbb) to be ORed. Discrete status

V] 260 flags indicate if the result is zero or negative (the most

] 22 significant bit =1).

Operand Data Type D2-250-1Range ~ D2-260/D2-262 Range
DS 1 Used A| aaa bbb aaa bbb
HPP | Used
Inputs X| 0-777 - 0-1777 -
Outputs Y| 0-777 - 0-1777 -
Control Relays C| 01777 - 0-3777 -
Stage bits S| 01777 - 0-1777 -
Timer bits T| 0-377 - 0-377 -
Counter bits CT| 0177 - 0-377 -
Special Relay SP| 0-777 - 0-777 -
Global I/0 GX/GY| - - 0-3777 -
Constant K| - 1-32 1-32
SP63 Will be on if the result in the accumulator is zero
SP70 Will be on if the result in the accumulator is negative

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

In the following example, when X1 is on the Load Formatted instruction loads C10-C13

(4 binary bits) into the accumulator. The Or Formatted instruction logically ORs the
accumulator contents with Y20-Y23 bit pattern. The Out Formatted instruction outputs the
accumulator’s lower four bits to C20-C23.

DirectSOFT Location Constant
xi o oo [oFe o[ ox[or
]
Load the status of 4 The unused accumulator bits are set to zero \
consecutive bits (C10-C13)
into the accumulator 3130292827 26252423222120191817 16 15141312 11 10 9 8 7 6 5 4 3 2 1 0
= 5 ace. [0 o o] o[ oJ o o o] o] o o o o] o o o][ o] o] o] o] o] o] o] o] o o] o] o o [ 1] 0]
K4
(420" Y23 i the value i
the accumulator OR (Y20-Y23) [ON [OFF|OFF| OFF] 1000
CY T nec. [o] o[ of o o o o of o o o] o] of o o o][ e[ o[ o] o o o] o] o o o] o] o[ 1] 1] 1] 0]
[E—
K4
Copy the specified number /
of bits from the accumulator
to C20-C23 Location Constant  [c23[c22 [c21[c20]
Handheld Programmer Keystrokes c20 K4 ON| ON | ON |OFF|

ENT ‘

‘ NEXT ‘NEXT H NEXT ‘ NEXT ‘ HA
Ca ]t [ Jlow]
oo \\ > e ]leme o, [*o [ J5u Jo]
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- Chapter 5: Standard RLL Instructions

Or with Stack (ORS)

] 260
] 262

DS

Used

HPP

Used

DirectSOFT

— |

X1

The Or with Stack instruction is a 32-bit instruction that
logically ORs the value in the accumulator with the first
level of the accumulator stack. The result resides in the
accumulator. The value in the first level of the accumulator
stack is removed from the stack and all values are moved
up one level. Discrete status flags indicate if the result of
the Or with Stack is zero or a negative number (the most
significant bit is on).

ORS

Discrete Bit Flags Description

SP63 Will be on if the result in the accumulator is zero

SP70 Will be on if the result in the accumulator is negative

In the following example, when X1 is on, the binary value in the accumulator will be ORed
with the binary value in the first level of the stack. The result resides in the accumulator.

V1401

LDD
vid0

V1401 in the accumulator

V1400

[2[e]7]A]
Load the value in V1400 and / / \\ / / \

accumulator with the value  OR (topofstacky 0 0 1 1 01 1 0 0 1 0 0 0 1 1 1

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. o|1|0|10|1|0|0 0|1|1|11|1|1|o o|0|1|01|o|0|0 0|1|1|11|0|1|o|
ORS
| \\ Acc. 01 01010O0OO0OT11TT1T1T17110 0010100001171 1010
ORthe value in the 36476A38

0110101000117 1000

inthe first level of the

avor ok e Lol LT [l Lo L[+ [+ AL L s o Lo+ Lo [+ [ o[+ [e[o -]+ ][ [o] 1] ]
oUD \\ // \‘\' //
V1500
Copy the value in the .E
accumulator to V1500 and V1501 V1500

V1501

Handheld Programmer Keystrokes

Core | > [* [ o]

e S N A I P P P P
[Cox |/ 57 [ eer || = |

A E N EY S N DN N
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Chapter 5: Standard RLL Instructions.

Exclusive Or (XOR)

V] 20 The Exclusive Or instruction is a 16-bit instruction that
performs an exclusive OR of the value in the lower 16 bits of

V] 210 the accumulator and a specified V-memory location (Aaaa). ___|XOR

[V] 2501 The result resides in the accumulator. The discrete status flag Aaaa

] 260 indicates if the result of the XOR is zero.

V] 22 Operand Data
Type D2-230 D2-240 D2-250-1 D2-260/D2-262
DS | Used A aaa aaa aaa aaa
HPP | Used V-memory Vv All; see Memory map
Pointer P - ‘ All V-memory; see Memory map
SP63 Will be onif the result in the accumulator is zero
SP70 Will be on if the result in the accumulator is negative

. 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'd 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.

DirectSOFT
X1 V2000

LD
|
! V2000 [2[e]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 —_— e —
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 OIOlOlO OIOlOlO OlOIOIO 0|0|1|0 0l1|0|0 0|1|1l1 1|0l1l0

XOR
| V2006 Acc. 0 00000O0O0OOOOOOOOOOO1TOOTTOOOTIT1T 1010
XOR the value in the 6A38
aﬁcumrdztﬁ:'\\ﬂl/ggos XOR(V2006) 0 0 0 000 OO0OO0OO0O0D0O0O0O0OO0OUO0O1T10101000111000
e ace.[ 0] o] o] o[ o[ 0] 0] o] o] o[ 0] 0] 0] o[ 0] 0][ 0] 1] o[ o[ 1] 1] 1] o] o] 1] 0 0] 0] o] 1] 0]

[N N —

™ v T //

Copy the lower 16 bits of the

accumulator to V2010 V2010

Handheld Programmer Keystrokes

| > |

| El

(s Jnosr® s [ o [ ]2 J*o [ % o]
£ o B P PR SN N S
i I EE1 S G P P 3
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- Chapter 5: Standard RLL Instructions

Exclusive Or Double (XORD)

] 230
] 240
[ 2s50-1
] 260
] 262

DS

Used

HPP

Used

DirectSOFT

—

X1

The Exclusive Or Double is a 32-bit instruction
that performs an exclusive OR of the value in the XORD

accumulator and the value (Kaaa), which is an K aaa
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).

Range
A I D2-230 D2-240 D2-250-1 | D2-260/D2-262
A aaa aaa aaa aaa
Constant K|  O-FFFFFFFF 0-FFFFFFFF 0-FFFFFFFF O-FFFFFFFF

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

executed.

Discrete Bit Flags Description

SP63

Will be oniif the result in the accumulator is zero

SP70

Will be on if the result 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
exclusively OR'd with 36476A38 using the Exclusive Or Double instruction. The value in the
accumulator is output to V2010 and V2011 using the Out Double instruction.

LDD

V2000

Load the value in V2000 and
V2001 into the accumulator

XORD
K36476A38

XORD the value in the
accumulator with

the constant value
36476A38

OuTD
V2010

Copy the value in the
accumulator to V2010
and V2011

Handheld Programmer Keystrokes

fore | > |°

ENT ‘

et N T S A TS
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 O
ace.[o[ 1[o] 1| o] 1[oJ o o[ [+ [ | +[+] 1 o] [o[e] +[o] +[o[ oL o[ o] + ][] s[e] : o

Acc. 01 010100O0O0T11T1T1T1110 00101000011 11010

XORD36476A38 0 0 1 1 0 110010001171 011010100011 1000

ace.[0] 1] 1] o] o] o[ 1] o o] o[ 4[] 1[o] o] 1][o] 1] o]0 o] o[ 1] o] o] 1] 0] o] o] o] 1] 0]

V2011 V2010

SHFT"kNDST"Ds Hoa H 2 ch HAO HAO HAO H ENT‘

%5 1% J5a "0 o6 Jler]* Joerlo 'y Jlow ]

GX

ouT

|
|
; Pser | on [l 2 || > 5] “oe
|

Lo ®s o2 7o oo 2o Jlor]
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Chapter 5: Standard RLL Instructions.

Exclusive OR Formatted (XORF)

The Exclusive Or Formatted instruction performs an exclusive OR
of the binary value in the accumulator and a specified range of
discrete memory bits (1 to 32). XORF

[ 2504 The instruction requires a starting location (Aaaa) and the K bbb
V] 260 number of bits (Kbbb) to be exclusive OR'd. Discrete status flags
[V] 262 indicate if the result of the Exclusive Or Formatted is zero or
negative (the most significant bit is on).

A aaa

DS | Used
HPP | Used Operand Data Type D2-250-1Range  D2-260/D2-262 Range
A| aaa bbb aaa bbb
Inputs X| 0-777 - 01777 -
Outputs Y| 0-777 - 01777 -
Control Relays C| 01777 - 0-3777 -
Stage bits S| 01777 - 0-1777 -
Timer bits T| 0-377 - 0-377 -
Counter bits CT| 0177 - 0-377 -
Special Relay SP| 0-777 - 0-777 -
Global I/0 GX/GY| - - 0-3777 -
Constant K| - 1-32 1-32
SP63 Will be on if the result in the accumulator is zero
SP70 Will be on if the result in the accumulator is negative

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

In the following example, when X1 is on, the binary pattern of C10-C13 (4 bits) will be
loaded into the accumulator using the Load Formatted instruction. The value in the
accumulator will be logically Exclusive OR’d with the bit pattern from Y20-Y23 using the
Exclusive Or Formatted instruction. The value in the lower 4 bits of the accumulator are
output to C20-C23 using the Out Formatted instruction.

DirectSOFT32

Location Constant
X1

c10

Load the status of 4 The unused accumulator bits are set to zero
consecutive bits (C10-C13) —_—
into the accumulator

313020 2827 26252423 222120 1918 17 16 1514 1312 11 10 9 8 7
||||0|||||0|||||0|||||||0|||||0||||||||
Accumulator
E:g';i“ﬁgf;g:ﬂ:‘;’{h:‘ Acc. 0 0000000000000O0O0 0000O0O0DO0OO0DO0O0O0OO0T1 10
Vel i the accumistor
XORF (v20-v23) [ ON |oFF| ON | OFF] Lo 10
acc. [ o] o] o] o] o o] o] o] o o] o] o[ 1] 1] 0] ]
Copy the specified number —
of bits from the accumulator /
to C20-C23
Location_Constant
Handheld Programmer Keystrokes _
Ssta |2 %4 ENT
ST || evostl P s || s NEXT || NExT || NexT | NexT ||B 1A N ‘E . H ENT ‘
SHET || Xor || Qg || SHFT > fnex | C, 1Ay | > B, |l e
o l[sFr ||F g || = PHEV R L P =
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- Chapter 5: Standard RLL Instructions

Exclusive Or with Stack (XORS)

The Exclusive Or with Stack instruction is a 32-bit
instruction that performs an Exclusive Or of the value in

the accumulator with the first level of the accumulator XORS
stack. The result resides in the accumulator. The value E—

] 260 in the first level of the accumulator stack is removed
from the stack and all values are moved up one

M 262 level. Discrete status flags indicate if the result of the

Exclusive Or with Stack is zero or a negative number
DS | Used | (the most significant bit is on).

HPP | Used - - .
Discrete Bit Flags Description

SP63 Will be on if the result in the accumulator is zero
SP70 Will be on if the result in the accumulator is negative

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

In the following example, when X1 is on, the binary value in the accumulator will be
Exclusive OR'd with the binary value in the first level of the accumulator stack. The result
will reside in the accumulator.

DirectSOFT
X1I LDD V1401 V1400
— | Vigo [2]e]7]4]

Load the value in V1400 and // \\ // \\

V1401 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

ace. [ o] 1o 1] o] o oo 4[4 [ 4[4 o[ o] o[ 1[ o[ 1] o] o o] o] 4[] 4 4] o] 1]0

XORS
\\ Acc. 01 01010O0O0OT1T1T11110 001010000111 1010
Exclusive OR the value 36476A38
in the accumulator XOR (1stlevelof Stacky© 0 11 0 11001000111 011010100011 1000
with the value in the
frstevelof the nce. [o] 1] [ o[ of of 1] o[ of of 1] [ +[of of «][o] 1 o[ o[ of o t[o[ o] 1] o o o] o] ] o]
accumulator stack
oUTD \ / \x //
V1500 /
Copy the value in the EB
accumulator to V1500 and V1501 V1501 V1500
Handheld Programmer Keystrokes
HE e
D D B E A A
[ o ®s [°s | > [P0 5 %o 7o Jo ]
L7 | Xser ]| J[ 297 [ Sesr ] =7 |
I N I G P P P
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Chapter 5: Standard RLL Instructions.

Compare (CMP)

] 230
V] 240
] 250-1
] 260

The compare instruction is a 16-bit instruction
that compares the value in the lower 16 bits of the CMP
accumulator with the value in a specified V-memory A aaa
location (Aaaa). The corresponding status flag will be
turned on indicating the result of the comparison.

[V] 262 Operand Data
Type D2-230 D2-240 D2-250-1 D2-260/D2-262
DS | Used A aaa aaa aaa aaa
HPP | Used | | v-memory v All; see Memory map
Pointer P - ‘ All V-memory; see Memory map
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.

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 contact C30.

DirectSOFT
X1 LD CONSTANT
K4526 4 ‘ 5 ‘ 2 ‘ 6
Load the constant value
4526 into the lower 16 bits of The unused accumulator
the accumulator bits are set to zero —
nce.[0] 0o o]+ s ]2]e]
Compared
with
CMP
b [e]e]4]5]
Compare the value in the
accumulator with the value V2000
in V2000
‘SPﬁll) / C30
our)
[ \
Handheld Programmer Keystrokes
$ B
o || > |1 | o]
L D K E F C G
7 [ avost][ s | > 1o e [0 [T [ [°6 [ = ]

o || > [/ [Fo[® [*o [ ]

E S E0 G G O 2

|
|
;SHFTH% v [P || > [ [*o %o %o [[o]
|
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- Chapter 5: Standard RLL Instructions

Compare Double (CMPD)

V] 230 The Compare Double instruction is a 32-bit instruction that
compares the value in the accumulator with the value (Aaaa), .

V] 210 which is either two consecutive V-memory locations or an

[V] 2501 8-digit (max) constant. The corresponding status flag will be

CMPD
Aaaa

V] 260 turned on indicating the result of the comparison.
] 262 Operand Data Type :
D2-240 D2-250-1 D2-260/D2-262
DS | Used
A aaa aaa aaa aaa
HPP | Used
V-memory v All; see Memory map
Pointer P - All V-memory; see Memory map
Constant K 0-FFFFFFFF 0-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.

. 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 contact C30.

DirectSOFT

X1 V2001 V2000
— [4Is[2[e]f7 2o ]¢]
Load the value in V2000 and l l
V2001 into the accumulator
—
nco[4]5]2]6][7]2]o]0]
Compared
CMPD with
V2010
Compare the value in the nn Eﬂﬂ
accumulator with the value V2011 V2010
in V2010 and V2011
SP60 C30
| (out)
[ \
Handheld Programmer Keystrokes
MEISE]
D Cc A A A
e Jhvosr|®s [°s |2 [°2 %0 %0 %0 Jlo ]

| = e [ ]® [0 [ o]
el I R G G P

B
|
;SHFTH [ P I P P P O
%
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Co

[ 250-1
] 260
V] 262

Chapter 5: Standard RLL Instructions.

mpare Formatted (CMPF)

The Compare Formatted compares the value in the CMPE
accumulator with a specified number of discrete locations —
(1-32). The instruction requires a starting location (Aaaa)

and the number of bits (Kbbb) to be compared. The

corresponding status flag will be turned on indicating the

result of the comparison.

A aaa

K bbb

DS

Used

Operand Data Type D2-250-1 Range D2-260/D2-262 Range

HPP

Used

aaa bbb aaa bbb

0-777 - 0-1777 -
0-777 - 0-1777 -
01777 - 0-3777 -
Stage bits 0-1777 - 0-1777 -
Timer bits 0-377 - 0-377 -
Counter bits CT| 0177 - 0-377 -
Special Relay SP| 0-777 - 0-777 -
Global I/0 GX/GY| - - 0-3777 -

Constant K| - 1-32 1-32

Inputs
Outputs
Control Relays

—“»no|<|x|>

Discrete Bit Flags Description

SP60 On when the value in the accumulator is less than the first level value in the Accumulator Stack.

SP61 On when the value in the accumulator is equal to the first level value in the Accumulator Stack

SP62 On when the value in the accumulator is greater than the first level value in the Accumulator Stack.

DirectSOFT

_|

X1

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

In the following example, when X1 is on the Load Formatted instruction loads the binary
value (6) from C10-C13 into the accumulator. The CMPF instruction compares the value

in the accumulator to the value in Y20-Y23 (E hex). 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.

Location Constant
Load the value of the
LDF c10 y : "
K4 fgﬁgﬁéﬂ Bd)lslﬁ{l? t;(leocatlons m

accumulator The unused accumulator
bits are set to zero
Compare the value in the
CMPF Y20 : S —
accumulator with the value
K4 of the specified discrete Acc. ﬂnnn nnnﬂ

location (Y20-Y23)

SP60 C30 Compared

[ r Y22) Y2 with

| | (our) Coulonlonlore] ~__
E
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- Chapter 5: Standard RLL Instructions

Compare with Stack (CMPS)

] 260
V] 262

DS

Used

HPP

Used

The Compare with Stack instruction is a 32-bit instruction that

compares the value in the accumulator with the value in the first CMPS
level of the accumulator stack.
The corresponding status flag will be turned on indicating the
result of the comparison. This does not affect the value in the
accumulator.
Discrete Bit Flags Description
SP60 On when the value in the Accumulator is less than the first level value in the Accumulator
Stack
P61 On when the value in the Accumulator is equal to the first level value in the Accumulator
Stack
On when the value in the Accumulator is greater than the first level value in the
SP62
Accumulator Stack

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 is loaded into the
accumulator using the Load Double instruction. The value in V1410 and V1411 is loaded
into the accumulator using the Load Double instruction. The value that was loaded into the
accumulator from V1400 and V1401 is placed on top of the stack when the second Load
instruction is executed. The value in the accumulator is compared with the value in the first
level of the accumulator stack using the CMPS 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 in the stack, SP60 will turn on, energizing C30.

DirectSOFT

form | > [[=7 [ [°s [0 o]

B | > Jomr 2 70 [t o]

V1401 V1400
) sy CELDIRELL
V1400
B | 1
| eI EEREIEELT
C th lue in th
omPs accumuiator wih the value
in the first level of the |5|5|0|0”3|5|4|4|
accumulator stack l l
SP60 C30 —— ——
I I (ou'r) nec [8]5[0]o][3]5]4]4]
Handheld Programmer Keystrokes Compared with
Top of Stack
Pore || > [° [ o |
el PP P A I P GO P P A
D B E B A
Lo o s [P0 | > J° Jo0 J° ][0 Jlor]
1 N £ P P I
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Chapter 5: Standard RLL Instructions.

Compare Real Number (CMPR)

[ 2501
] 260
] 262

DS

Used

HPP

N/A

The Compare Real Number instruction compares a real
number value in the accumulator with two consecutive CMPR

V-memory locations containing a real number. The Aaaa
corresponding status flag will be turned on indicating the

result of the comparison. Both numbers being compared

are 32 bits long.

Range
Operand Data Type Dags D2-260/D2-262
A aaa aaa
V-memory V | AllV-memory; see Memory map All V-memory; see Memory map
Pointer P | AllV-memory; see Memory map All V-memory; see Memory map
Constant R -3.402823E+038 to -3.402823E+038 to
+3.402823E+038 +3.402823E+038

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.

SP71 On anytime the V-memory specified by a pointer (P) is not valid

SP75 On when a real number instruction is executed and a non-real number encountered.

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

In the following example, when X1 is on, the LDR instruction loads the real number
representation for 7 decimal into the accumulator. The CMPR instruction compares
the accumulator contents with the real representation for decimal 6. Since 7 > 6, the
corresponding discrete status flag is turned on (special relay SP62).

DirectSOFT
X1 DR Load the real number
I I R7.0 representation for decimal 7
’ into the accumulator Aoc.|4|0|E|0||0|0|0|0|
CMPR Compare the value with the l 1
R6.0 real number representation -
for decimal 6 CMPR|4|0|D|O||O|0|0|O|
SP62 c1
| <OUT>
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- Chapter 5: Standard RLL Instructions

Math Instructions

Add (ADD)
Add is a 16-bit instruction that adds a BCD value in the

|Z[ 230 accumulator with a BCD value in a V-memory location (Aaaa). ADD

|Z[ 240 (You cannot use a constant (K) as the BCD value in the box.) Aaaa

] 250- The result resides in the accumulator.

[] 260 Operand Data Range

[V] 262 Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A aaa aaa aaa aaa

DS | Used V-memory ' All; see Memory map

HPP | Used Pointer P - All'V-memory; see Memory map
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 is 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 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
o e poBg
! 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 2 5 0 0 (V2006)
Add the value in the lower Acc.
16 bits of the accumulator
with the value in V2006 J
ouT
[« ]5]5]
Copy the value in the lower V2010

16 bits of the accumulator to
V2010
Handheld Programmer Keystrokes

o | > °

|
;WﬂnwwaH%H%\PoWoH%\Fm\
|

ENT ‘

w2 P P J o]0 [ [ % o]

o || > [l e [ [0 20 2 [l ]
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Chapter 5: Standard RLL Instructions.

Add Double (ADDD)

M 220 Add Double is a 32-bit instruction that adds the BCD
value in the accumulator with a BCD value (Aaaa),

V] 240 which is either two consecutive V-memory locations or ADDD
|Z[ 250-1 an 8—-digit (max) BCD constant. The result resides in the Aaaa
V] 260 accumulator.
M 202 Operand Data Type :
= Toma] I o D2-240 D2-250-1 | D2-260/D2-262
HPP | Used A aaa aaa aaa aaa
V-memory Vv All; see Memory map
Pointer P - All V-memory; see Memory map
Constant K 0-99999999 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 is 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 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.

DirectSOFT l [VZTM[ H [VZ([)OO[ l
X1 LDD 6(7(3[9f5 026
— | V2000
Load the value in V2000 and J J
V2001 into the accumulator —_—

6 7 3 9 5 0 2 6 (Accumulator)
ADDD

[ +2 0 0 0 4 0 4 6 (V2006 andV2007)
V2006

- Ace8 [7]3]o]fs Jo [7 [2]
Add the value in the
accumulator with the value J J

in V2006 and V2007

OouTD
V2010 [8[7]s]o]fs [o [7 [2]
Copy the value in the V2011 V2010

accumulator to V2010 and
V2011

Handheld Programmer Keystrokes

ISTRH9H ’ENT‘

’SHFTHANDSTH Hos H =4 ch HAO HAO HAO H ENT‘
’S‘HFTH H HDs HDs H 2 HC2 HAO HAO HGG H ENT‘
N el X e P e o e e
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- Chapter 5: Standard RLL Instructions

Add Real (ADDR)

Add Real is a 32-bit instruction that adds a real number, which

is either two consecutive V-memory locations or a 32-bit ADDR
constant, to a real number in the accumulator. Both numbers Aaaa
[V] 2501 must conform to the IEEE floating point format. The result is a
[] 260  32-bit real number that resides in the accumulator.
M 22 Range
Operand Data Type
DS [ Used | [t P D2-250-1 D2-260/D2-262
HPP | N/A A aaa aaa
V-memory V | AllV-memory; see Memory map All V-memory; see Memory map
Pointer P | AllV-memory; see Memory map All V-memory; see Memory map
Constant R -3.402823E+038 to -3.402823E+038 to
+3.402823E+038 +3.402823E+038

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

SP71 On anytime the V-memory specified by a pointer (P) is not valid

SP72 On anytime the value in the accumulator is an invalid floating point number

SP73 On when a signed addition or subtraction results in a incorrect sign bit

SP74 On anytime a floating point math operation results in an underflow error

SP75 On when a real number instruction is executed and a non-real number was encountered

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

DirectSOFT

xi [+]o[e[ofloJo o ]
R7.0 ] l

Load the real number 7.0

into the accumulator —

ADDR
R150

Add the real number 15.0to
the accumulator contents,
which is in real number
format.

OouTD
V1400

Copy the result in the accumulator
to V1400 and V1401.

LDR

4 0 EO 00 0 0 (Accumulator)
(ADDR)

7 (decimal)
5 +4 1 7 0 0000
2

nec[4]1]e]o] 0]o]o]0]

V1401 V1400

Eﬂ ﬂﬂﬂﬂ (Hex number)

e e

8 4 2 1

+

1
2

8 42 18 4 2 1

1|D|1|1

8 4 2 1/8 4 2 1

o[ o] o]0

8 42 1
o[ o] o] 0

8 4 2 1
o[ o] o]0

8 4 2 1
o[o] o]0

o 1] o] o] o] of o] 1 o[o] o]0

Sign Bit Exponent (8 bits) Mantissa (23 bits)

128 +2+1=131
131-127=4

Implies 2 (exp 4)

1.011 x 2 (exp 4) = 10110. binary= 22 decimal

NOTE 1: The current HPP does not support real number entry with automatic conversion to the
32-bit IEEE format. You must use DirectSOFT for this feature.

NOTE 2: If the value being added to a real number is 16,777,216 times smaller than the real
number, the calculation will not work.
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Chapter 5: Standard RLL Instructions.

Subtract (SUB)
Subtract is a 16-bit instruction that subtracts the BCD
V] 230 value (Aaaa) in a V-memory location from the BCD value SUB
|Z[ 240 in the lower 16 bits of the accumulator. The result resides Aaaa
V] 2501 in the accumulator.

] 260
[ 262

Operand Data
DS | Used Type D2-240 D2-250-1 D2-260/D2-262
HPP | Used A aaa aaa aaa aaa
V-memory Vv All; see Memory map
Pointer P - ‘ All'V-memory; see Memory map
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 is encountered

NOTE: A constant (K) cannot be used for the BCD value.
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 subtracted from the value in
the accumulator using the Subtract instruction. The value in the accumulator is copied to
V2010 using the Out instruction.

Direct SOFT V2000
) . 2L+ 7]
_{ %
V2000
Load the value in V2000 into The unused accumulator

the lower 16 bits of the bits are set to zero —_——
accumulator 0000 2 4 7 5 (Accumulator)

sus - 1.5 9 2 (V2006)
V2006
Acc. 3
Subtract the value in V2006 nnn.
from the value in the lower
16 bits of the accumulator
our [oTefe]a]

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

Handheld Programmer Keystrokes

fore ]| > ]

ENT ‘

|

[ s [ > ]2 J*o J*o J*o o]

’SHFTHSRST HUISG HB1 H - HSHFT HVAND HCZ HAO HAO HGG H ENT‘
[ ] = T P [ %0 [P0 [0 [ ]
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- Chapter 5: Standard RLL Instructions

@] 230 Subtract Double (SUBD)

V] 240 Subtract Double is a 32-bit instruction that subtracts the
] 250 BCD value (Aaaa), which is either two consecutive V-memory SUBD
locations or an 8-digit (max) constant, from the BCD value in A aaa
V] 260 the accumulator. The result resides in the accumulator.
] 262
e 2230 D2-240 D2-250-1 | D2-260/D2-262
A aaa aaa aaa aaa
V-memory V | All(See page 3-54) | All(See page 3-55) | All (See page 3-56) | All (See page 3-57)
Pointer P _ All V-memory All V-memory All V-memory
(See page 3-55) (See page 3-56) (See page 3-57)
Constant K 0-99999999 0-99999999 0-99999999 0-99999999
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 Onwhen a BCD instruction is executed and a NON-BCD number is 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 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.

DirectSOFT V2001 V2000
b5 [ Used oL+ ofe][s ]2 [1 [+]
HPP | Used — | vzooo | |
Load the value in V2000 and
V2001 into the accumulator 0106 32 7 4
SUBD - 6 7 2 3 7 5
T v rec [o[o[s o] [e [s [s]
The value in V2006 and V2007
is subtracted from the value in
the accumulator l l
L_|oum [o[ofs]o]fo e s ]o ]
V2010 V2011 V2010

Copy the value in the
accumulator to V2010 and
V2011

Handheld Programmer Keystrokes

S EN

ENT ‘

|

’SHFT"kNDST"D3 H03 H 4 ch HAO HAO HAO H ENT‘
el 0 O P P I P O P =%
E Eal G I P O O O 2
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Chapter 5: Standard RLL Instructions.

Subtract Real (SUBR)
The Subtract Real is a 32-bit instruction that subtracts a

real number, which is either two consecutive V-memory SUBR
locations or a 32-bit constant, from a real number in the Aaaa
[] 2501  accumulator. The result is a 32-bit real number that resides in

V] 260 the accumulator. Both numbers must be Real data type (IEEE
] 22 floating point format).

Operand Data Type

DS | Used D2-250-1 D2-260/D2-262
HPP | N/A A aaa aaa

V-memory v All. (See page 3-56) All. (See page 3-57)

Pointer P |  AllV-memory (See page 3-56) All V-memory (See page 3-57)

Constant R -3.402823E+038 to -3.402823E+038 to

+3.402823E+038 +3.402823E+038

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
SP71 On anytime the V-memory specified by a pointer (P) is not valid
SP72 On anytime the value in the accumulator is an invalid floating point number
SP73 On when a signed addition or subtraction results in a incorrect sign bit
SP74 On anytime a floating point math operation results in an underflow error
SP75 On when a real number instruction is executed and a non-real number was encountered

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

DirectSOFT

s om [+ +]efo][ofo]o]o]
R22.0 I l
Load the real number
22,0 into the accumulator. 2 2 (docima) m 2 0 0 0 (Acumdsion
- 1.5 -4 1 7 0 0 0 0 0 (SUBR)
7 aec[4]o]efof[oJoo]0]
SUBR
Subtract the real number nn (Hex number)
15.0 from the accumulator
contents, which is in real
number format. %ﬁl WN
84 2 1|8 42 1|84 21(84 2 1|84 2 1/8 42 1[8 4 2 1[8 4 2 1
sco. [o[1To[ o[ o[ o o o] [ [ [0 o[ o[ ool [o[o[o[o[e[e[ o[ o] o[ o[ o[o] o e [o] o

Copy the result in the . B ) .
accumulator to V1400 Sign Bit Exponent (8 bits) Mantissa (23 bits)
and V1401.

128 +1=129 1.11 x 2 (exp 2) = 111. binary= 7 decimal
129-127=2
Implies 2 (exp 2)

NOTE: The current HPP does not support real number entry with automatic conversion to the
32-bit IEEE format. You must use DirectSOFT for this feature.
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- Chapter 5: Standard RLL Instructions

o] = Multiply (MUL)

Multiply is a 16-bit instruction that multiplies the BCD
M 240 value (Aaaa), which is either a V-memory locationora4- | MUL
[V] 250-1 digit (max) constant, by the BCD value in the lower 16 bits Aaaa
[] 260 of the accumulator The result can be up to 8 digits and
|ZI 262 resides in the accumulator.
Range
L 2230 D2-240 D2-250-1 | D2-260/D2-262
A aaa aaa aaa aaa
V-memory V | All(See page 3-54) | All(See page 3-55) | All(See page 3-56) | All (See page 3-57)
Pointer P _ AllV-memory AllV-memory AllV-memory
(See page 3-55) (See page 3-56) (See page 3-57)
Constant K 0-9999 0-99999999 0-9999 0-9999
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 is 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

DS | Used DirectSOFT V2000 Double
p iction.
HPP | Used x) 0 [1]o[o]o]
! V2000 l
The unused accumulator
Load the value in V2000 into i
the lower 16 bits of the bits are set to zero
accumulator 0 00 0 100 0 (Accumulator)
e X o 5  (v200)
MUL
va00s pee. [0]oJofz2][s[oJo o]
The value in V2006 is
multiplied by the value in the
accumulator
. [e[o]e[e]E o o o]
| V2011 V2010
V2010
Copy the value in the
accumulator to V2010 and
V2011
Handheld Programmer Keystrokes
$ B
s | > ° [
L D Cc A A A
1 sr|®s || > 2 [ [*0 %0 | o]

orr e b > [ (7o o [ [o]

i Kl G I G P S 22
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Chapter 5: Standard RLL Instructions.

Multiply Double (MULD)
Multiply Double is a 32-bit instruction that multiplies the
8-digit BCD value in the accumulator by the 8-digit BCD MULD
value in the two consecutive V-memory locations specified Aaaa

[V] 2501 in the instruction. The lower 8 digits of the results reside
[/] 260 in the accumulator. Upper digits of the result reside in the
V] 22 accumulator stack.

Range
Operand Data Type D2-250-1 Range D2-260/D2-262
aaa aaa

V-memory v All V-mem (See page 3-56) AllV-mem (See page 3-57)
Pointer P All'V-mem (See page 3-56) All V-mem (See page 3-57)
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 is encountered

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

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.

DS | Used DirectSOFT 123 4 5 6 7 8 (Acumulator)
X1 Load the hex equivalent
LDD
HPP | Used — of 12345678 decimal into J J
Kbc614e the accumulator.
BCD ggrg?ﬂ ‘het vl?luﬁllo V1401 V1400
ormat. It wi
occupy dght BOD digis [s]e]7]e]
(32 bits).
Output the number to X 2 (A lat
outd V1400 and V1401 using (Accumulator)
V1400 the OUTD instruction. Acc. Hn H
LD Load the constant K2
into the accumulator.
K2
e [s] 2[5 ]e]
contents (2) by the
V1400 8-digit number in V1400 V1403 V1402
and V1401.
Move the result in the
outp accumulator to V1402
V1402 and V1403 using the
ouTD on.

s | > %0 BT

1 [ * s [° [ e ][owr ], o, Jor ] P 5o Jorr ], o]
G || sHET || Py i B E. % ENT

SHET || kiostll ° 3 Z PREV (|, || ENT

ST | st || Yise || Anost]® 3 - ||, ) ‘A 0 H ENT

GC>><UT SHFT Ds 151 ‘E4 ‘Ao i
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- Chapter 5: Standard RLL Instructions

Multiply Real (MULR)
The Multiply Real instruction multiplies a real number
in the accumulator with either a real constant or a real MULR
number occupying two consecutive V-memory locations. A aaa
[ 2501 The result resides in the accumulator. Both numbers must
V] 260 be Real data type (IEEE floating point format).

i 22 Operand Data Type Rangs
55 TUsed 4 D2-250-1 D2-260/D2-262
HPP | N/A A aaa aaa
V-memory v All. (See page 3-56) All. (See page 3-57)
Pointer P | AllV-memory (See page 3-56) All V-memory (See page 3-57)
Constant R -3.402823E+038 to -3.402823E+038 to
+3.402823E+038 +3.402823E+038
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
SP71 On anytime the V-memory specified by a pointer (P) is not valid
SP72 On anytime the value in the accumulator is an invalid floating point number
SP73 On when a signed addition or subtraction results in a incorrect sign bit
SP74 On anytime a floating point math operation results in an underflow error
SP75 On when a real number instruction is executed and a non-real number was encountered

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

DirectSOFT

. [TeTe[o)e e o]
_| R70 I l
!_oad":he real number 7.0
o the aecumuator. 7 (decimal) 40 EO0 00 0 0 (Acumulator)
x 15 X4 1.7 0 00 0 0 (MUR
1o nec[4]2]o[2][oo]o]o0]
MULR
R150 V1401 V1400
Multiply the accumulator E (Hex number)
contents by the real number
15.0
“A//‘/Aeal\fak,\\\‘
8421842184218421|8421|a421|8421|8421|
pee. oA ToToTo o[ To [+ [ ol : [T o]+ [l [e[eT oTo o o] o[ oToTe[ o] o[ o o o]
V1400
Copy the resultin the accumulator ) / \ )
t0 V1400 and V1401 Sign Bit Exponent (8 bits) Mantissa (23 bits)
128 +4+1 =133 1.101001 x 2 (exp 6) = 1101001. binary= 105 decimal

133-127=6
Implies 2 (exp 6)

. NOTE: The current HPP does not support real number entry with automatic conversion to the
32-bit IEEE format. You must use DirectSOFT for this feature.
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Chapter 5: Standard RLL Instructions.

] 2 Divide (DIV)

] 20 Divide is a 16-bit instruction that divides the BCD value in DIV
the accumulator by a BCD value (Aaaa), which is either a I
V] 2504 V-memory location or a 4-digit (max) constant. The first Aaaa

[] 260  part of the quotient resides in the accumulator, and the
V] 262 remainder resides in the first stack location.

™ p2-230 D2-240 D2-250-1 | D2-260/D2-262
A aaa aaa aaa aaa
V-memory V| All(See page 3-54) | All(See page 3-55) | All(See page 3-56) | All (See page 3-57)
Pointer P _ AllV-memory All'V-memory AllV-memory
(See page 3-55) (See page 3-56) (See page 3-57)
Constant K 1-9999 1-9999 1-9999 1-9999
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

. 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.

DS | Used DirectSOFT V2000
HPP [ Used xt = [sTofele]
|
! V2000 l
Load the value in V2000 into
. The unused accumulator
the lower 16 bits of the bits are set to zero
accumulator
0 0 0 0 5 0 0 0 (Accumulator)
| |bv * 5 0 (V2006
V2006
Acc. 11010 o|0|0|O|jO0O|O|O]|O
The value n [ [iTefo] [efofeJefoofo]o]
accumulator is divided by First stack location contains
the value in V2006 l the remainder
our [T e]e]
V2010 V2010

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

e
SHFT"kNDST"D3 H 4 ch HAO HAO HAO H ENT‘
e 2 s a2 %2 "o [*o [°6 [[o]

Fr1 5N BT 7 G O G e

ENT ‘
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- Chapter 5: Standard RLL Instructions

Divide Double (DIVD)

Divide Double is a 32-bit instruction that divides the BCD

value in the accumulator by a BCD value (Aaaa), which must DIVD

be obtained from two consecutive V-memory locations (You

A aaa
IZI 2501 cannot use a constant as the parameter in the box). The
[] 260 first part of the quotient resides in the accumulator, and the
|Z| 262 remainder resides in the first stack location.
DS | Used ange
PP | Used Operand Data Type D2-250-1 Range D2-260/D2-262
A aaa aaa
V-memory v All V-mem (See page 3-56) AllV-mem (See page 3-57)
Pointer P All V-mem (See page 3-56) AllV-mem (See page 3-57)

SP53

Discrete Bit Flags Description

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

. 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 and 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

V1401 V1400
x1
top [Tt sToJloJo o] e]
V1400
Load the value in V1400 and The unused accumulator [ [
V1401 into the accumulator bits are set to zero

Handheld

SHFT

SHFT

: II.
X

ouT

—_——
0150 00 0 0 [(Accumulator)

+ 000 0 0 0 5 0 (Vi421andVi420)
i acc.[0]ofo[a][oJofoJo] [o]ofo]o][o]o0]o]

The value in the accumulator
is divided by the value in

First stack location contains

V1420 and V1421 the remainder
OuTD
GuouoEoD
Copy the value in the V1501 V1500

accumulator to V1500
and V1501

Programmer Keyslrokes

-

LW-WW-
e e

SHFT
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Chapter 5: Standard RLL Instructions.

Divide Real (DIVR)

The Divide Real instruction divides a real number in the

accumulator by either a real constant or a real number DIVR

occupying two consecutive V-memory locations. The result A aaa
[] 2501 resides in the accumulator. Both numbers must conform to
V] 260 the IEEE floating point format.

M 262 Range
] CPerand DataType D2-250-1 D2-260/D2-262
HPP | N/A A aaa aaa
V-memory v All. (See page 3-56) All. (See page 3-57)
Pointer P | AllV-memory (See page 3-56) All V-memory (See page 3-57)
Constant R -3.402823E+038 to -3.402823E+038 to
+3.402823E+038 +3.402823E+038
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
SP71 On anytime the V-memory specified by a pointer (P) is not valid
SP72 On anytime the value in the accumulator is an invalid floating point number
SP73 On when a signed addition or subtraction results in a incorrect sign bit
SP74 On anytime a floating point math operation results in an underflow error
SP75 On when a real number instruction is executed and a non-real number was encountered

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

DirectSOFT

< LDR [4]17]o] oo o 0]
_| R150 I I
Load the real number 15.0
o the accumuator. 1 5 (decimal) 4170 00 0 0 (Accumulator)
+ 1 0 +4 1 2 0 0 0 0 0 (DIVR)
15 ace[3]F]clo]o]o o o]
DIVR
V1401 V1400
Divide the accumulator contents n (Hex number)
by the real number 10.0.
~A//‘/Aea\vak,\)\’\‘
8421542184218421'5421'8421'8421'3421|
peo. Lo AT T [T o[ el oTo o o] [o[oT oTe] o] o T o[ o Te[ e [o o o]
V1400
C the iItinthe latc /
oV maviaot o Sign Bit Exponent (8 bits)  Mantissa (23 bits)
Expc
64+32+16+8+4+2+1=127 1.1x 2 (exp 0) = 1.1 binary= 1.5 decimal

127-127=0
Implies 2 (exp 0)

NOTE: The current HPP does not support real number entry with automatic conversion to the
32-bit IEEE format. You must use DirectSOFT for this feature.
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- Chapter 5: Standard RLL Instructions

Increment (INC)
The Increment instruction increments a BCD value in a INC
specified V-memory location by “1” each time the instruction =~ ———
is executed.

lecrement (DEC)
[V] 2501 The Decrement instruction decrements a BCD value in a
] 260 specified V-memory location by “1” each time the instruction is

A aaa

executed DEC
V] 262 ' A aaa
DS | Used
HPP | Used Range
Operand Data Type D2-250-1 Range D2-260/D2-262
A aaa aaa
V-memory v AllV-mem (See page 3-56) All V-mem (See page 3-57)
Pointer P AllV-mem (See page 3-56) All'V-mem (See page 3-57)
Discrete Bit Flags Description
SP63 On when the result of the instruction causes the value in the accumulator to be zero.
SP75 Onwhen a BCD instruction is executed and a NON-BCD number was encountered.

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

In the following increment example, the value in V1400 increases by one each time that C5
is closed (true).

DirectSOFT V1400
e
V1400
’—{ \ncremenl Ihs value in L
V1400 by V1400
[e]o]a]6]

Handheld Programmer Keystrokes
SHFT

D F

STR ‘ oV 3 ‘ NEXT ‘ NEXT || NEXT || NEXT H 5 ‘ ENT
1 c E A A

ST s ‘ VR ‘ 2 - 1 ‘ 4]0 |0 H T ‘

In the following decrement example, the value in V1400 is decreased by one each time that
C5 is closed (true).

DirectSOFT V1400

i oeC [eleo]s]
V1400 —
Decrement the value in |
V1400 by *1".
V1400
[ele[a]4]
Handheld Programmer Keystrokes
$ P D F
str || SHFT || Py 3 —> || NexT || NexT || NexT || NexT | P | EnT
D E c B E A A
SHFT‘ 3 4 2 - ‘ 1 4 0 0 ENT

. NOTE: Use a pulsed contact closure to INC/DEC the value in V-memory once per closure.
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Chapter 5: Standard RLL Instructions.

Add Binary (ADDB)

The Add Binary instruction adds a 16-bit number (Aaaa)
to the value stored in the accumulator. The number in the ADDB
accumulator can be up to 32 bits long. The source of the —
|Z[ 250-1 16-bit operand can be a constant or a data value located in
V] 260 V-memory. Add Binary performs the addition operation on the
full binary representation of the operands, which distinguishes
M 262 it from the Add instruction (see page 5-88), which treats the operands as BCD numbers.

A aaa

DS T Useq | Although the addition operation is performed on the underlying binary values, the native

PP | Used display format is hexadecimal. For that reason you will need to load constants in hex.

The sum of the Add Binary operation occupies the full 32-bit accumulator and requires an
Out Double to move the sum to V-memory. If the value in the accumulator occupies fewer
than 32 bits, leading zeros are loaded in the left-most empty bit positions.

Range
Operand Data Type
P P D2-250-1 D2-260/D2-262
A aaa aaa
V-memory v All (See page 3-56) All (See page 3-57)
Pointer P All V-memory (See page 3-56) All V-memory (See page 3-57)
Constant K 0-FFFF 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 results in a carry
SP67 On when the 32-bit addition instruction results in a carr
SP70 On anytime the value in the accumulator is negative
SP73 On when a signed addition or subtraction results in an incorrect sign bit.

. 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 added to the binary
value in the accumulator using the Add Binary instruction. The value in the accumulator is
copied to V1500-V1501 using the Out Double instruction.

Use either OR  Constant

DirectSOFT Vememory

V1400

x1 A

o [
V1400 K2565
Load the value in V1400
into the lower 16 bits of The unused accumulator
e accumuiator bits are setto zero
+

(=]

0000 0 A 0 5 (Acumulator) A5 (Hex)= 2565 (decimal)

1.2 C 4 (V1420)  12C4 (Hex) = 4804 (decimal)

ADDB 0  12c4 (40
V1420 Acc. (Accumulator) 1CC9 (Hex) = 7369 (decimal)

The binary value in the
‘accumulator is added to the
binary value in V1420

ouTD
N

of
V1EDU nd V1501

29
22

Handheld Programmer Keystrokes

Cello]
EE
Lo 0w ][ o 1= 0 I s o J[ o J[an

DL205 User Manual, 5th Edition, Rev. C I 5_1 01



- Chapter 5: Standard RLL Instructions

Add Binary Double (ADDBD)

Add Binary Double is a 32-bit instruction that adds the binary
value in the accumulator with the value (Aaaa), which is either

. . S ADDBD
two consecutive V-memory locations or an 8-digit (max.) — A
. ) . aaa
binary constant. The result resides in the accumulator.
] 260
V] 262 Operand Data Type Range D2-260/D2-262
o5 Tuees A aaa
se
V-memo! v All (See page 3-57
HPP | Used i (See pag )
Pointer P All V-memory (See page 3-57)
Constant K 0-FFFFFFFF
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
SP73 On when a signed addition or subtraction results in an incorrect sign bit

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 binary value in the accumulator is
added with the binary value in V1420 and V1421 using the Add Binary Double instruction.
The value in the accumulator is copied to V1500 and V1501 using the Out Double

instruction.
Use either OR Constant
DirectSOFT V-memory
V1401 V1400
<y LDD DD [o]oJoo][o]Afo] 1]
_| I V1400 K2561
Load the value in V1400 ] l
and V1401 into the BIN _—
accumulator 00 0 0 0 A 0 1 (Accumulator)
+1 0 0 0 C 0 1 0 (V1421and V1420)
| |AooeD pco. [1] 0 0] o]
V1420
The binary value in the ‘ I
accumulator is added with the
value in V1420 and V1421
[Teloo]
1 vis00 V1501 V1500
Copy the value in the
accumulator to V1500
and V1501
Handheld Programmer Keystrokes
Lsm ][+ ][]
Lo J[swer][ o Jlewer ][+ J[« J[ o J[ o J[]
(oo J[swer ][ e J[ o J[swer ][+ J[ ¢ J[ 2 J[ o J[=]
[our J[swer ][ o J[swer [+ J[ s J[ o J[ o J[<]
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Chapter 5: Standard RLL Instructions.

Subtract Binary (SUBB)

V] 25041
] 260
] 262

DS

Used

HPP

Used

The Subtract Binary instruction subtracts a 16-bit number SUBB
(Aaaa) from the value stored in the accumulator. The number A aaa
in the accumulator can be up to 32 bits long. The source of the
16-bit operand can be a constant or a data value located in V-memory. Subtract Binary
performs the subtraction operation on the full binary representation of the operands, which
distinguishes it from the Subtract instruction (see page 5-91), which treats the operands as
BCD numbers. Although the subtraction operation is performed on the underlying binary
values, the native display format is hexadecimal. For that reason, you will need to load
constants in hex.

The difference (result) of the Subtract Binary operation occupies the full 32 bits of the
accumulator and requires an Out Double to move the value to V-memory. If the value in
the accumulator occupies fewer than 32 bits, leading zeros are loaded in the left-most
empty bit positions of the accumulator.

Range
Operand Data Type
P P D2-250-1 D2-260/D2-262
A aaa aaa
V-memory Vv All (See page 3-56) All (See page 3-57)
Pointer P All V-memory (See page 3-56) All V-memory (See page 3-57)
Constant K 0-FFFF 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 subtraction instruction results in a borrow
SP65 On when the 32-bit subtraction instruction results in a borrow
SP70 On anytime the value in the accumulator is negative

. 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-V1501 using the Out Double instruction.

DirectSOFT Use either OR  Constant
V-memory

[}
V1400

X1 D
]

Load the value in /1400 V1400

o the ower 13 bis of [iTeT2]¢]
the accumulator
sues The unused accumulator I
V1420 bits are set to zero —_—
0000 1024 1024 (Hex) = 4132 (decimal)

(Accumulator)
The binary value in V1420 is
subtracted from the value in - 0 A0 B (V1420 AOB (Hex) = 2571 (decimal)

the accumulator
ace. [0]6] 1] 9] (Accumuiator) 618 (Hex) = 1561 (decimal)

V1500 I
Copy the value in the lower 16
bits of the accumulator to V1500 [ 5]
Handheld Programmer Keystrokes Vi500
[=>]

L e JEe I e I e I Jevr ]
e Lz o J[ev]
Lo o] [ 1] e e ]
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- Chapter 5: Standard RLL Instructions

Subtract Binary Double (SUBBD)
Subtract Binary Double is a 32-bit instruction that subtracts
the binary value (Aaaa), which is either two consecutive SUBBD
V-memory locations or an 8-digit (max) binary constant, from

A aaa
the binary value in the accumulator. The result resides in the
|Zl 260 accumulator.
] 22 Operand Data Type Range D2-260/D2-262
DS | Used A aaa
HPP | Used V-memory v All (See page 3-57)
Pointer P All'V-memory (See page 3-57)
Constant K O-FFFFFFFF
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 subtraction instruction results in a borrow
SP65 On when the 32-bit subtraction instruction resultsin a borrow
SP70 On anytime the value in the accumulator is negative

. 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 binary value in V1420 and V1421
is subtracted from the binary value in the accumulator using the Subtract Binary Double
instruction. The value in the accumulator is copied to V1500 and V1501 using the Out
Double instruction.

Use either OR Constant

DirectSOFT V-memory

<y LoD ) V1401 V1400

I V1400 K393471 [ofofo e ][ofoF]F]

Load the value in V1400
and V1401 into the BIN
accumulator %

_____________ 000 6 0 0 F F (Accumulator)

SUBBD - 0 00 0 1 A 0 1 (V1421andV1420)
- pec. [o] ofo]s ] efe [r[e]

The binary value in V1420 and
V1421 iis subtracted from the
binary value in the accumulator

OuUTD

| viso [oJofo]s][e[eFe]
Copy the value in the V1501 V1500

accumulator to V1500
and V1501

Handheld Programmer Keystrokes

Lom JL 2T J[en |

Corer ][ [l o JL o L2710+ J e J[ o J[ o J[en]
Lower s Jlswer ][ v J[e ][ ][0 J[>]

[ JL e T2 J[ o Jlev ]

[our J[swer J[ o JL =0+ J[ s J[ o J[ o J[en ]
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Chapter 5: Standard RLL Instructions.

Multiply Binary (MULB)

The Multiply Binary instruction multiplies a 16-bit number
A(aaa) by the value stored in the accumulator. The MULB
number in the accumulator can be up to 32 bits long. A aaa

] 2504 The source of the 16-bit operand can be a constant or a
data value located in V-memory. Multiply Binary performs

M 260 the multiplication operation on the full binary representation of the operands, which

[/ 262 distinguishes it from the Multiply instruction (see page 5-94), which treats the operands as

BCD numbers. Although the multiplication operation is performed on the underlying binary

DS | Used | ajues, the native display format is hexadecimal. For that reason, you will need to load
HPP | Used | constants in hex.

The product of the Multiply Binary operation occupies the full 32-bit accumulator and
requires an Out Double to move the product to V-memory. If the value in the accumulator
occupies fewer than 32 bits, leading zeros are loaded in the left-most empty bit positions.

Range
Operand Data Type D2-250-1 . D2-260/D2-262
A aaa aaa
V-memory v All (See page 3-56) All (See page 3-57)
Pointer P All V-memory (See page 3-56) All V-memory (See page 3-57)
Constant K 0-FFFF 0-FFFF
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

. 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-V1501 using the Out Double instruction.

Use either  OR  Constant

DirectSOFT V-memory
X1 ) m V1400
— V1400 [o]Alo] 1]
Load the value in V1400
into the lower 16 bits of
the accumulator “ The unused accumulator
_____________ bits are set to zero —_——
00 00 0 A O 1 (Accumulator) AOT (Hex)=2561 (decimal)
MULB
0 0 2 E (V1420) 2E (Hex) = 46 (decimal)
o oy A TVt s Acc. nnﬂ. [c[c]2 & ] Accumuiator) 1CC2E (Hex) = 117806 (decimal)
mul(ipliedyby the binary
value in the accumulator
ouTD
V1500 nnn (V1500 - V1501 value = 117806 decimal)
Copy the value of the accumulator V1501 V1500
to V1500 and V1501
Handheld Programmer Keystrokes
I
Cower ] e Jo JE o Je J[ o J[ o J[ent ]
o] v JL v JL v Je L2010 1 12 J[o J[enr ]
[our J[swerr ][ o [ =10+ 1 s 1o J[ o J[ent]
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- Chapter 5: Standard RLL Instructions

Divide Binary (DIVB)

] 25041
] 260
] 262

DS

Used

HPP

Used

The Divide Binary instruction divides a 16-bit number
(Aaaa) into the value stored in the accumulator. The

number in the accumulator can be up to 32 bits long. The A aaa
source of the 16-bit divisor can be a constant or a data

DIVB

value located in V-memory. Divide Binary performs the

division operation on the full binary representation of the operands, which distinguishes
it from the Divide instruction (see page 5-97), which treats the operands as BCD numbers.
Although the division operation is performed on the underlying binary values, the native
display format is hexadecimal. For that reason you will need to load constants in hex.

At the completion of the division operation, the quotient resides in the accumulator and
the remainder resides in the first stack location.

The quotient occupies the full 32-bit accumulator and requires an Out Double to move the
quotient to V-memory. If the value in the accumulator occupies fewer than 32 bits, leading
zeros are loaded in the left-most empty bit positions.

Range
Operand Data Type D2-250-1 : D2-260/D2-262
A aaa aaa
V-memory Vv All (See page 3-56) All (See page 3-57)
Pointer P All V-memory (See page 3-56) All V-memory (See page 3-57)
Constant K 0-FFFF 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

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 Double instruction.

DirectSOFT

X1

|_

Copy the value i the lower 16
bits of the accumulator to V1500

Use either
V-memory

LD
V1400

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

bitsaresettozero ¥
0000 F A O 1 (Accumulator) FAOT (Hex) = 64001 (decimal)

DIVB
V1420

The binary value in the
acoumulator is divided by
the binary value in V1420

ouT
V1500

OR Constant

V1400

DD
i

The unused accumulator J{

0 0 5 0 (V1420) 50 (Hex) = 80 (decimal)

nnnn nn (Accumulator) 320 (Hex) = 800 (decimal)
l J{ [ofoJo o][ooJo] 1] 1Hex=1 (decimal

Top of stack holds remainder

[e]eJoTe] [oTsT2]e]
V1501 V1500

Handheld Programmer Keystrokes
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Chapter 5: Standard RLL Instructions.

Increment Binary (INCB)

V] 230 The Increment Binary instruction increments a binary value
ol in a specified V-memory location by “1" each time the INCB
240 instruction is executed. A aaa
] 2s0-1
] 260
] 262
DS | Used
HPP | Used
Operand Data
Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A aaa aaa aaa aaa
V-memory V | All(See page 3-54) All (See page 3-55) All (See page 3-56) All (See page 3-57)
Rfiirer p _ AllV-memory AllV-memory All V-memory
(See page 3-55) (See page 3-56) (See page 3-57)
Discrete Bit Flags Description
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 binary value in V2000 is increased by 1.

DirectSOFT V2000 Handheld Programmer Keystrokes

2 e D 3 £l N PN
Increment thebirery vae Vzoloo Etal I Y P O N P O P O =52
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- Chapter 5: Standard RLL Instructions

Decrement Binary (DECB)

] 230
] 240
[V 2s50-1
] 260
] 262

DS | Used

HPP | Used

The Decrement Binary instruction decrements a binary
value in a specified V-memory location by “1" each time

instruction is executed.

DECB
A aaa

Operand Data
Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A aaa aaa aaa aaa
V-memory V| All(See page 3-54) All (See page 3-55) All (See page 3-56) All (See page 3-57)
Pointer p _ AllV-memory AllV-memory All V-memory
(See page 3-55) (See page 3-56) (See page 3-57)
Discrete Bit Flags Description
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 flag is executed.

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

DirectSOFT

C5
DECB
J V2000

Decrement the binary value
in V2000 by “1”

V2000

[4]a]2]c]

[,

l

V2000

[4]aTz]e]

Handheld Programmer Keystrokes

’ $
STR

[

% J[ > o]l 7 [an ]

[ o JE o o o Joa 7o J7e J7e JLo
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Chapter 5: Standard RLL Instructions.

Add Formatted (ADDF)

Add Formatted is a 32-bit instruction that adds the BCD
value in the accumulator with the BCD value (Aaaa), which is
range of discrete bits. The specified range (Kbbb) can be 1 to
consecutive bits. The result resides in the accumulator.

ADDF
K bbb

A aaa

260
% 262 Operand Data Type D2-260/D2-262 Range
A| aaa bbb
DS | Used || Inputs X| 01777 -
HPP | Used || Outputs Y| 0-1777 -
Control Relays C| 0-3777 -
Stage bits S| 0-1777 -
Timer bits T| 0-377 -
Counter bits CT| 0-377 -
Special Relay SP| 0-777 -
Global I/0 GX/GY| 0-3777 -
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
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 Onwhen a BCD instruction is executed and a NON-BCD number was encountered

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

In the following example, when X6 is on, the value formed by discrete locations X0-X3 is
loaded into the accumulator using the Load Formatted instruction. The value formed by
discrete locations CO-C3 is added to the value in the accumulator using the Add Formatted
instruction. The value in the lower four bits of the accumulator is copied to Y10-Y13 using
the Out Formatted instruction.

DirecSOFT
X6

Handheld Programmer Keystrokes

$ G

Load the BCD value represented
by discrete locations X0-X3

into the accumulator

e o]
[on orrlorelore

The unused accumulator l

bits are set to zero
Add the BCD value in the 0000 OO0 0 8 (Accumulator)
ecumeldor witne e i o
represented by discrete + 3 (Co-C3) LorF[oFF on|on
location CO-C3

nec. [o] o o[ 1][o o o]

Copy the lower 4 bits of the
accumulator to discrete
locations Y10-Y13

L D F
El P N

| > ]

EYED

il P G O

ENT

el 0 Y

GX
ouT

> ] NW\M\NW e [>T

NEIN
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- Chapter 5: Standard RLL Instructions

Subtract Formatted (SUBF)

Subtract Formatted is a 32-bit instruction that subtracts the
BCD value (Aaaa), which is a range of discrete bits, from the SUBF A aaa
BCD value in the accumulator. The specified range (Kbbb) K bbb
can be 1 to 32 consecutive bits. The result resides in the

|ZI 260 accumulator.

] 262 Operand Data Type D2-260/D2-262 Range
DS | Used A| aaa bbb
HPP | Used Inputs X| 01777 -
Outputs Y| 01777 -
Control Relays C| 0-3777 -
Stage bits S| 01777 -
Timer bits T| 0-377 -
Counter bits CT| 0-377 -
Special Relay SP| 0-777 -
Global I/0 GX/GY | 0-3777 -
Constant K 1-32
SP63 On when the result of the instruction causes the value in the accumulator to be zero
SP64 On when the 16-bit subtraction instruction results in a borrow
SP65 On when the 32-bit subtraction 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

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

In the following example, when X6 is on, the value formed by discrete locations X0-X3 is
loaded into the accumulator using the Load Formatted instruction. The value formed by
discrete location CO-C3 is subtracted from the value in the accumulator using the Subtract
Formatted instruction. The value in the lower four bits of the accumulator is copied to Y10-
Y13 using the Out Formatted instruction.

DirectSOFT

[xs e xt] xo]
Load the BCD value represented L on | ore] oFe] on]
by discrete locations X0-X3 into —_—
the accumulator
The unused accumulator 1
bits are set to zero
Sublracllhjscguvz\;e; 0000 0009 (Accum"'a:“)/
represented by C0-C3 from
the value in the acoumulator - 8 (C0-CY
acc.[oJoJoTo]fofo o]
Copy the lower 4 bits of the.
accumulator to discrete
locations Y10-Y13
Handheld Programmer Keystrokes
[v1s]v12[ v11] v10
orforforl o
L D F A E
Lo o5 176 |2 [*0 [ >[5 Jlor]
S u B F A E
I 7 O P a1 O SN G
GX F B A E
‘OUT‘SHFT 5 ‘9“ 1 H 0 H9H 4 HENT‘
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Chapter 5: Standard RLL Instructions.

Multiply Formatted (MULF)

Multiply Formatted is a 16-bit instruction that multiplies MULF A aga
the BCD value in the accumulator by the BCD value (Aaaa) — |
which is a range of discrete bits. The specified range (Kbbb) K bbb
can be 1 to 16 consecutive bits. The result resides in the
|Zl 260 accumulator.
[ 262 Operand Data Type D2-260/D2-262 Range
DS | Used A| aaa bbb
HPP | Used Inputs X| 01777 -
Outputs Y| 0-1777 -
Control Relays C| 0-3777 -
Stage bits S| 0-1777 -
Timer bits T| 0-377 -
Counter bits CT| 0-377 -
Special Relay SP| 0-777 -
Global I/0 GX/GY| 0-3777 -
Constant K 1-16
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

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

In the following example, when X6 is on, the value formed by discrete locations X0-X3 is
loaded into the accumulator using the Load Formatted instruction. The value formed by
discrete locations CO-C3 is multiplied by the value in the accumulator using the Multiply
Formatted instruction. The value in the lower four bits of the accumulator is copied to Y10-
Y13 using the Out Formatted instruction.

DirectSOFT

-XS -XZ -X1 -XO
X6 Load the value represented mmm-oy\j
| LDF X0 | by discrete locations X0-X3
I K4 into the accumulator
The unused accumulator 1
bits are set to zero
MULF Co| Multiply the value in the 0000 00 0 3 (Accumulator)
accumulator with the value /
Ka represented by discrete X 2 (C0-C3) Lorr] oFr| onorF]
locations CO-C3
ace.[0JooJo][oJo]o]e]
Copy the lower 4 bits of the
OUTF Y10 | accumulator to discrete
K4 locations Y10-Y13

Handheld Programmer Keystrokes
ool
STR 6 [ore] on] on] or]
L F A
[ Lol |75 [ > % [ 5 Jlo]
M u L F A E
7 [ty “s0 [lvosr][ s [ > [rer][vec o o ][*, [ J=, Jaw ]
GX F B
it B N N

>
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- Chapter 5: Standard RLL Instructions

Divide Formatted (DIVF)

Divide Formatted is a 16-bit instruction that divides the BCD
value in the accumuator by the BCD value (Aaaa), a range DIVF A aaa
of discrete bits. The specified range (Kbbb) can be 1to 16 K bbb
consecutive bits. The first part of the quotient resides in

V] 20 the accumulator and the remainder resides in the first stack

location.
] 262
DS | Used Operand Data Type D2-260/D2-262 Range
HPP | Used A| aaa bbb
Inputs X| 01777 -
Outputs Y| 0-1777 -
Control Relays C| 0-3777 -
Stage bits S| 0-1777 -
Timer bits T| 0-377 -
Counter bits CT| 0-377 -
Special Relay SP| 0-777 -
Global I/0 GX/GY| 0-3777 -
Constant K 1-16
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: Status flags are valid only until another instruction uses the same flag.

In the following example, when X6 is on, the value formed by discrete locations X0-X3

is loaded into the accumulator using the Load Formatted instruction. The value in the
accumulator is divided by the value formed by discrete location CO-C3 using the Divide
Formatted instruction. The value in the lower four bits of the accumulator is copied to Y10-
Y13 using the Out Formatted instruction.

DirectSOFT

Load the value represented
by discrete locations X0-X3 f——
into the accumulator
The unused accumlator l
bits are set to zero
Divide the value in the 0000 000 8 (Accumulator)
accumulator with the value -
represented by discrete - 2 (C0-C3) Lo o on [ o]
location CO-C3
acc.[0]oJoJo][ooJo]4] [oJoJoJo][eTofo]o]
Copy the lower 4 bits of the First stack location contains
accumulator to discrete the remainder
locations Y10-Y13
Handheld Programmer Keystrokes vi3]vi2[vi1]v1o

B s Lore on] ore] or]

L D F A E
[ [Swosr]®s 75 | > %o [ ] [ ]
v

D [ F A E

SHFT 3 s 'AND 5 —> || NEXT || NEXT || NEXT ‘NEXT H o H —> H 4 H ENT ‘
GX F B A E

our || SHFT 5 - 1 0 - 4 ENT
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Chapter 5: Standard RLL Instructions.

Add Top of Stack (ADDS)

] 260
] 262

Add Top of Stack is a 32-bit instruction that adds the BCD
value in the accumulator with the BCD value in the first ADDS
level of the accumulator stack. The result resides in the

accumulator. The value in the first level of the accumulator

stack is removed and all stack values are moved up one level.

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 carr

SP67 On when the 32-bit addition instruction results in a carry.

SP70 On anytime the value in the accumulator is negativ.

SP75 Onwhen a BCD instruction is executed and a NON-BCD number was encountered

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

DS

Used

HPP

Used

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 V1420 and V1421

is loaded into the accumulator using the Load Double instruction, pushing the value
previously loaded in the accumulator onto the accumulator stack. The value in the first
level of the accumulator stack is added with the value in the accumulator using the Add
Stack instruction. The value in the accumulator is copied to V1500 and V1501 using the Out

Double instruction.

DirectSOFT

LDD
_| V1400

LDD
V1420

ADDS

Load the value in V1400 and
V1401 into the accumulator

Load the value in V1420 and
V1421 into the accumulator

Add the value in the
accumulator with the value
inthe first level of the

ouTD
V1500

Handheld Programmer Keystrokes

$ B
L

0
GX

stack

Copy the value in the
accumulator to V1500
and V1501

V1401 V1400
ﬂn.ﬂ Hn.n Accumulator stack
after 1stLDD
__l __1 Level1 | X X X X X X X X
acc. [0] o3 o ][5 o 2]6] vz [X X X X X X X X
Level3 |[X X X X X X X X
V1421 V1420 Level4 |X X X X X X X X
nnnﬂ Level5 | X X X X X X X X
l | Level6 |X X X X X X X X
Rt Level7 | X X X X X X X X
ACC- Level8 | X X X X X X X X
roe. P[0 [5 ][I0 e [2]
—_— Accumulator stack
after 2nd LDD
I I Levelt [0 O 3 9 5 0 2 6
P — Level2 | X X X X X X X X
[o]o]s]s][7 o] 2] level3 |[X X X X X X X X
V1501 V1500 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
Level7 [ X X X X X X X X
Level8 |X X X X X X X X
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- Chapter 5: Standard RLL Instructions

Subtract Top of Stack (SUBS)

Subtract Top of Stack is a 32-bit instruction that subtracts
the BCD value in the first level of the accumulator stack SUBS
from the BCD value in the accumulator. The result resides
in the accumulator. The value in the first level of the

|Zl 260 accumulator stack is removed and all stack values are

M 22 moved up one level.

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 subtraction instruction results in a borrow

SP65 On when the 32-bit subtraction 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

. 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
DS | Used | into the accumulator using the Load Double instruction. The value in V1420 and V1421
hPP | Used | IS 10aded into the accumulator using the Load Double instruction, pushing the value
previously loaded into the accumulator onto the accumulator stack. The BCD value in the
first level of the accumulator stack is subtracted from the BCD value in the accumulator
using the Subtract Stack instruction. The value in the accumulator is copied to V1500 and
V1501 using the Out Double instruction.

DirectSOFT V1401 V1400

X1 oD Load the value in V1400 and Hﬂ EIHE Accumulator stack
_| |_ V1401 into the accumulator | | after 1stLDD
V1400
— Level1 | X X X X X X X X
ace. [0J 01 7 ][2]o 5] 6] X X X X X X X X
X X X X X X X X
0D Load the value in V1420 and V1421 V1420 X X X X X X X X
V1421 into the accumulator
viaz0 [ofofs e ][50 2]¢] XX X X X X X X
I I X X X X X X X X
—
X X X X X X X X
wee.[0[0 2 o ][5 To [oTe]
Subtract the value in the first [o[o[e e ]ls o 2]¢] XXX XXXXX
suBs
level of the accumulator
stack from the value in the
accumulator
acc.[0]0]2]2][2 ]9 [7] 0]
—_ Accumulator stack
after 2nd LDD
Copy the value in the
ouTD accumulator to V1500 level1 O 0 1 7 2 05 6
V1500 and V1501 — ——— level2 | X X X X X X X X
[eof2T2][2]e 7 0] Level3 [X X X X X X X X
V1501 V1500 leveld |X X X X X X X X
Handheld Programmer Keystrokes Level 5 X X X X X X X X
X X X X X X X X
ssm N B1 ENT Level 6
Level7 | X X X X X X X X
L B E A A X X X X X X X X
SHPT || AnpsT ‘ 1 H 4 H 0 H 0 ‘ tevel®

D

3
EX N e
el ol B
0 ] Y I G P P P
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Chapter 5: Standard RLL Instructions.

Multiply Top of Stack (MULS)

Multiply Top of Stack is a 16-bit instruction that multiplies
a 4-digit BCD value in the first level of the accumulator
stack by a 4-digit BCD value in the accumulator. The result
resides in the accumulator. The value in the first level of
the accumulator stack is removed, and all stack values are

] 260
] 262

moved up one level.

MULS

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

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 value in V1420 is loaded into the accumulator

DS | Used

HPP | Used

accumulator is copied to V1500 and V1501 using the Out Double instruction.

DirectSOFT

x1 T Load the value in /1400 into
—| | the accumulator
I V1400
LD Load the value in V1420 into
o V1420 the accumulator
MULS Multiply the value in
o the accumulator with the
value in the first level
of the stack
ouTD Copy the value in the
accumulator to V1500
V1500 and V1501

Handheld Programmer Keystrokes

s B
HMEI

ENT ‘

Accumulator stack

using the Load instruction, pushing the value previously loaded in the accumulator onto
the accumulator stack. The BCD value in the first level of the accumulator stack is multiplied
by the BCD value in the accumulator using the Multiply Stack instruction. The value in the

[5]0]o]0] after 1stLDD
The unused accumulator Level1 [ X X X X X X X X
bits are set to zero l
— Level 2 X X X X X X X X
nee. [0 000 ][5 [0 o] ] Level3 |[X X X X X X X X
Level 4 X X X X X X X X
V1420 Level5 |X X X X X X X X
nnn Level 6 X X X X X X X X
The unused accumulator
bits are set to zero _J,_ Level7 | X X X X X X X X
Level8 [X X X X X X X X
acc.[0]ofoJo][o]2]o] o] o
Acc. nnn nnnn Accumulator stack
—_— after 2nd LDD
Level 1 00005 00O
l l Level2 |X X X X X X X X
_— Level3 [X X X X X X X X
nnn nnnn Level4 |[X X X X X X X X
V1801 V1500 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

L D B E A A
el e S I P P P P

SHFT H ENT ‘

M U L S
ORST || ISG ||ANDST|| RST

GX
ouT

L D B E C A
[ o] | > 20 0 [0 % Jlow]

D B F A A
[ P > P 7 2o 2o JLow ]
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- Chapter 5: Standard RLL Instructions

Divide by Top of Stack (DIVS)
Divide Top of Stack is a 32-bit instruction that divides the
8-digit BCD value in the accumulator by a 4-digit BCD DIVS
value in the first level of the accumulator stack. The result = |
resides in the accumulator and the remainder resides in
[/] 260 the first level of the accumulator stack.

] 262
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 On when a BCD instruction is executed and a NON-BCD number was encountered

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

In the following example, when X1 is on, the Load instruction loads the value in V1400 into

the accumulator. The value in V1420 is loaded into the accumulator using the Load Double
DS | Used | . - . - .

instruction, pushing the value previously loaded in the accumulator onto the accumulator
HPP | Used | stack. The BCD value in the accumulator is divided by the BCD value in the first level of the

accumulator stack using the Divide Stack instruction. The Out Double instruction copies the
value in the accumulator to V1500 and V1501.

DirectSOFT

V1400 Accumulator stack
X D Load the value in V1400 into The unused accumutor [o]o]2]0] after 1stLDD
_| |_ the accumulator bits are set to zero ! Level 1 |X X X X X X X X
—— Level 2 X X X X X X X X
ace. [0]0]0T0][o JoT2]0] XX X X X X X X
X X X X X X X X
V1421 V1420 X X X X X X X X
_ e Lo [s oo o[o[o] SRR
Via20 V1421 into the accumulator ! ! X X X X X X X X
X X X X X X X X
nes. [0T0 s To[oToToo]
B s v o0
(helirsllevel;;g;e Acc. nnn nnn Level 1 000 O0O0TUO0 20
—_— level2 |[X X X X X X X X
Level 3 X X X X X X X X
Copy the value in the 1 1 Level4 X X X X X X X X
ouTD -
DobaBEnn s IOOO O
VS0t V1500 Level 7 X X X X X X X X
level8 |X X X X X X X X
The remainder resides in the
first stack location
Level1 [0 0 0 00 0 0 0
level2 |[X X X X X X X X
ENT 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
Level 7 X X X X X X X X
level8 |X X X X X X X X
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Chapter 5: Standard RLL Instructions.

Add Binary Top of Stack (ADDBS)

V] 260
] 262

Add Binary Top of Stack instruction is a 32-bit
instruction that adds the binary value in the ADDBS
accumulator with the binary value in the first level of the
accumulator stack. The result resides in the accumulator.
The value in the first level of the accumulator stack is
removed, and all stack values are moved up one level.

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

SP73 On when a signed addition or subtraction results in a incorrect sign bit

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

DS

Used

HPP

Used

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 V1420 and V1421

is loaded into the accumulator using the Load Double instruction, pushing the value
previously loaded in the accumulator onto the accumulator stack. The binary value in the
first level of the accumulator stack is added with the binary value in the accumulator using
the Add Stack instruction. The value in the accumulator is copied to V1500 and V1501
using the Out Double instruction.

DirectSOFT

V1401 V1400
X1 ) Load the value in V1400 and [o]o]3]A][5]o]cTs] Accumulator stack
_| |_ V1401 into the accumulator | | after 1stLDD
V14
% — Level1 |[X X X X X X X X
ace. [0] 03 A][sTo]c 6] Levei2 [X X X X X X X X
X X X X X X X X
V1421 V1420 X X X X X X X X
oD Load the value in /1420 and [oo[ 1 [7][e]o]s]F] X X X XX X X X
V1420 V1421 into the accumulator l 1 X X X X X X X X
e X X X X X X X X
ace. [0 o 1] 7][B]o 5 ] X X X X X X X
ADDEBS Add the binary value in the
accumulator with the binary _ _
pertiior SR 1) ) ) [ EN N
accumulator stack _— Accumulator stack
after 2nd LDD
S, B oz [
Level 2
V10 and Vis0t [oo]sT2][e]*]2]s] s oo x
Leveld |X X X X X X X X
Handheld Programmer Keystrokes Level5 | X X X X X X X X
$ = |[® Level6 |X X X X X X X X
STR 1 Llevel 7 [X X X X X X X X
L D X X X X X X X X
SHFT || snostll © 3 ENT Level 8
L D
SHFT ‘ANDSTH 3 ENT
A D
SHFT o 3
GX D
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- Chapter 5: Standard RLL Instructions

Subtract Binary Top of Stack (SUBBS)

Subtract Binary Top of Stack is a 32-bit instruction
that subtracts the binary value in the first level of |
the accumulator stack from the binary value in the
accumulator. The result resides in the accumulator. The
[/] 260  value in the first level of the accumulator stack is removed,
V] 262 and all stack locations are moved up one level.

Discrete Bit Flags Description

SUBBS

SP63 On when the result of the instruction causes the value in the accumulator to be zero
SP64 On when the 16-bit subtraction instruction results in a borrow

SP65 On when the 32-bit subtraction instruction results in a borrow

SP70 On anytime the value in the accumulator is negative

. 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

53 TUsed into the accumulator using the Load Double instruction. The value in V1420 and V1421
is loaded into the accumulator using the Load Double instruction, pushing the value

HPP | Used | previously loaded in the accumulator onto the accumulator stack. The binary value in the
first level of the accumulator stack is subtracted from the binary value in the accumulator
using the Subtract Stack instruction. The value in the accumulator is copied to V1500 and
V1501 using the Out Double instruction.

DirectSOFT

V1401 V1400
x1 0D Load the value in V1400 and [ofo[ 1] A][2]o]5]8] Az‘;”’;‘”"f_‘g’;'a‘*
—| I V1400 V1401 into the accumulator l | after 1s!
—— Level 1 X X X X X X X X
ncc. [0]0]1]Aa][2] o5 ]e] Levl2 [X X X X X X X X
X X X X X X X X
V1421 V1420 X X X X X X X X
LDD Load the value in V1420 and nn nn X X X X X X X X
— V1420 V1421 into the accumulator 1 l X X X X X X X X
—— ——
X X X X X X X X
nee. [0 Jo] 2] A][5]0]c ]6] X X X X X X X X
SUBBS Subtract the binary value in
the first level of the
geeumuaor stk rom the nee. [0 ]o] 2] o][3] o] [e]
accumulator —_— ':%cwg,‘mgsmk
er
ouTD Copy the value in the l l Level 1 001 A20 5B
V1500 accumaalor o V1500 _— level2 [X X X X X X X X
" [oJo]2]o][e] e [e] loels [X X X X X X X X
V1501 V1500 Level 4 X X X X X X X X
Handheld Programmer Keystrokes
Level5 [X X X X X X X X
$ B X X X X X X X X
‘ sR || = 4 ENT Level 6
L D 5 = A A Level 7 X X X X X X X X
D
e T P e I P P P P 22 oo (XXX X X

L D D B E C A
e P G 3 O P P P

S u B B S
st [[5er 59 ][V %0 I[P+ [[Peer | o7 |

GX D B F A A
hl il G I G P P P
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Chapter 5: Standard RLL Instructions.

Multiply Binary Top of Stack (MULBS)

Multiply Binary Top of Stack is a 16-bit instruction that

multiplies the 16-bit binary value in the first level of MULBS

the accumulator stack by the 16-bit binary value in the

accumulator. The result resides in the accumulator and can
|Zl 260 be 32 bits (8 digits maximum). The value in the first level of

the accumulator stack is removed, and all stack locations are
M2 moved up one level.

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

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

DS | Used | In the following example, when X1 is on, the Load instruction moves the value in V1400

HPP | Used | iNto the accumulator. The value in V1420 is loaded into the accumulator using the Load

instruction, pushing the value previously loaded in the accumulator onto the stack. The
binary value in the accumulator stack'’s first level is multiplied by the binary value in the
accumulator using the Multiply Binary Stack instruction. The Out Double instruction copies
the value in the accumulator to V1500 and V1501.

DirectSOFT V1400 Accumulator stack
after 1st LDD
X1 LD Load the value in V1400 into ﬂ
— | the accumulator The unused acoumulator Level 1 [X X X X X X X X
! V1400 bits are set to zero 1
Ee—— Level2 [X X X X X X X X
C|3]|5
aco [0]0]0]0][c 5 5] 0] Leveid [X X X X X X X X
Level 4 X X X X X X X X
V1420 Level5 | X X X X X X X X
: nn Level 6 X X X X X X X X
LD Load the value in V1420 into The unused accumulator
V1420 the accumulator bits are set to zero 1 Level7 |X X X X X X X X
—_—
Level 8 X X X X X X X X
aco.[0]0foTo][o o] 4]
MULBS Mhull\ ply |heI binary Lal Ee in
the accumulator with the
binary value in the first level Acc. ﬂﬂﬂ ﬂ Accumulator stack
of the accumulator stack —_— after 2nd LDD
Level1 [0 O 0 0 C 3 5 0
l l Level2 [X X X X X X X X
ouTD Copy the value in the ——t —— Level3 |X X X X X X X X
accumulator to V1500
VIS0 vl [oJoJo F][4]2]e]0] Level4 [X X X X X X X X
V1801 V1500 Level5 [X X X X X X X X
X X X X X X X X
Handheld Programmer Keystrokes Level 6
Level 7 X X X X X X X X
$ B
STRH9H1‘ENT‘ Level8 |[X X X X X X X X

L D B E A A
el e el I PN P O O 2

L D B E c A
o] > 20 [Fu [ %0 [[or]

M u L B s
ORSTH 1SG HANDSTH 1 H RST H ENT ‘

GX D B F A A
il S G I G P S G

‘ SHFT H
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- Chapter 5: Standard RLL Instructions

Divide Binary by Top of Stack (DIVBS)

Divide Binary Top of Stack is a 32-bit instruction that divides
the 32-bit binary value in the accumulator by the 16-bit DIVBS
binary value in the first level of the accumulator stack. The

result resides in the accumulator. and the remainder resides

[ 260 in the first level of the accumulator stack.

] 262
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

. 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 value in V1420 and V1421 is loaded into the
DS | Used | accumulator using the Load Double instruction, pushing the value previously loaded in the
HPP | Used | @ccumulator onto the accumulator stack. The binary value in the accumulator is divided
by the binary value in the first level of the accumulator stack using the Divide Binary Stack
instruction. The value in the accumulator is copied to V1500 and V1501 using the Out
Double instruction.

DirectSOFT V1400 Accumulator stack
after 1stLDD
X1 LD Load the value in V1400 into nn
| the accumulator The unused accumuilator Level1 |X X X X X X X X
I V1400 bits are set to zero l
— Level 2 X X X X X X
ncc.[0]0Jofo][oo 4] Level 3 X X X X X X
Level 4 X X X X X X
V1421 V1420 Level 5 X X X X X X X X
G To[o[o)ET: [= 0] Lot [ XXX X XX
LDD Load the value in V1420 and
— V1420 V1421 into the accumulator l l Level 7 X XX XX XX X
= = = Level8 | X X X X X X X
nce [0] 0 Jo] o][c]=]s]o]
Accumulator stack
after 2nd LDD
DIVBS Divide the binary value in Level 1 0000001 4
the accumulator by the
binary value in the first level Acc. nunn nﬂn Level2 | X X X X X X X
of the accumulator stack
Level 3 X X X X X X X X
l l Level4 | X X X X X X X
Level 5 X X X X X X
Copy the value in the —_—
L__|outd accumulator to V1500 nnnn nﬂn Level 6 X XX XXX
V1800 and V1501 Level 7 X X X X X X
V1501 V1500 Level 8 X X X X X X X X
Handheld Programmer Keystrokes
s The remainder resides in the
B first stack location
Com] > ° 4 o ]
level1 |0 0 O 0 0 0 O O
L D B E A A
’SHFT HANDSTH 3 H - H 1 H 4 H 0 H 0 H ENT‘ lvel2 [X X X X X X X X
Level X X X X X X X X
e P N N I G G S P
ANDST|| 3 3 1 4 2 0 Level4 |[X X X X X X X X
D ! v B S Level5 | X X X X X X X X
Etad NS PR % GO P
Level 6 X X X X X X X X
GX D B F A A
e o] > 20 J7s 20 2o [lor]
Level 8 X X X X X X X X
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Chapter 5: Standard RLL Instructions.

Transcendental Functions (D2-260 and D2-262 only)

The D2-260 and D2-262 CPUs feature special numerical functions to complement the real
number capability. The transcendental functions include the trigonometric sine, cosine,
and tangent, and also their inverses (arc sine, arc cosine, and arc tangent). The square root
function is also grouped with these other functions.

|Z[ 260  The transcendental math instructions operate on a real number in the accumulator

|Zl 262 (it cannot be BCD or binary). The real number result resides in the accumulator. The
square root function operates on the full range of positive real numbers. The sine,

DS [ Used | cosine and tangent functions require numbers expressed in radians. You can work with

TR angles expressed in degrees by flrgt converting them to radians with the Radian (RADR)

instruction, then performing the trig function. All transcendental functions utilize the

following flag bits.

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
SP72 On anytime the value in the accumulator is a valid floating point number
SP73 On when a signed addition or subtraction results in a incorrect sign bit
SP75 On when a real number instruction is executed and a non-real number was encountered
Math Function Range of Argument
SP53 On when the value of the operand is larger than the accumulator can work with
Sine Real (SlNR) SINR

The Sine Real instruction takes the sine of the real number ———
stored in the accumulator. The result resides in the

accumulator. Both the original number and the result are in

IEEE 32-bit format.

Cosine Real (COSR)

The Cosine Real instruction takes the cosine of the real I COSR
number stored in the accumulator. The result resides in the
accumulator. Both the original number and the result are in
IEEE 32-bit format.
Tangent Real (TANR) TANR

The Tangent Real instruction takes the tangent of the real —_—
number stored in the accumulator. The result resides in the
accumulator. Both the original number and the result are in

IEEE 32-bit format.

Arc Sine Real (ASINR) ASINR

The Arc Sine Real instruction takes the inverse sine of the real ———
number stored in the accumulator. The result resides in the
accumulator. Both the original number and the result are in
IEEE 32-bit format.
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- Chapter 5: Standard RLL Instructions

Arc Cosine Real (ACOSR)

The Arc Cosine Real instruction takes the inverse cosine of ACOSR
the real number stored in the accumulator. The result resides
in the accumulator. Both the original number and the result
are in |IEEE 32-bit format.

Arc Tangent Real (ATANR)

Square Root Real (SQRTR)

DS | Used

HPP | N/A

The Arc Tangent Real instruction takes the inverse tangent of ATANR
the real number stored in the accumulator. The result resides
in the accumulator. Both the original number and the result
are in IEEE 32-bit format.

The Square Root Real instruction takes the square root of the SQRTR
real number stored in the accumulator. The result resides in  ——
the accumulator. Both the original number and the result are

in I[EEE 32-bit format.

NOTE: The square root function can be useful in several situations. However, if you are trying to do
the square-root extract function for an orifice flow meter measurement as the PV to a PID loop,
note that the PID loop already has the square-root extract function built in.

The following example takes the sine of 45 degrees. Since these transcendental functions
operate only on real numbers, we do a LDR (Load Real) 45. The trig functions operate only
in radians, so we must convert the degrees to radians by using the RADR command. After
using the SINR (Sine Real) instruction, we use an OUTD (Out Double) instruction to move
the result from the accumulator to V-memory. The result is 32-bits wide, requiring the Out
Double to move it.

Accumulator contents

DirectSOFT .
(viewed as real number)

X1

LDR
L Load the real number 45
l R45 into the accumulator. 45.000000
Convert the degrees into
RADR
radians, leaving the result 07853981

in the accumulator.

SINR Take the sine of the number

in the accumulator, which 07071 067
is in radians.
ouTD Copy the valus in the
V2000 accumulator to V2000 0.7071067
and V2001.

NOTE: The current HPP does not support real number entry with automatic conversion to the
32-bit IEEE format. You must use DirectSOFT for entering real numbers, using the LDR (Load Real)
instruction.
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Chapter 5: Standard RLL Instructions.

Bit Operation Instructions
Sum (SUM)

The Sum instruction counts the number of bits that are
set to 1" in the accumulator. The HEX result resides in the SUM
accumulator. —]

] 25041
] 260

V] 262 Math Function Range of Argument

SP63 On when the result of the instruction causes the value in the accumulator to be zero
DS | Used
HPP | Used

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.

DirectSOFT

[x17[ x16] x15] x14] x13] x12[ x11] x10]
[ on] on [oFF| oFF| on [oFF| on | on]

X1

| LDF X10
! K8

Load the value represented by
discrete locations X10-X17
into the accumulator 31 30 29 28

The unused accumulator
bits are set to zero \

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] 0] o] o] o] o] 0] 0] 0] 0] 0][ 0] o] o] 0] o o[ 0] o[ 1] 1] 0] o] 1] o] 1]

SUM Acc. nnnn nnn

[ —

Sum the number of bits in
the accumulator set to “1”

out [o]o]o]5]

V1500 V1500

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

’ :::TT Pzrar‘n’m:rreystrokes
’SHFT HAL\NDSTHDa HFS H 4 HB1 HAO H - HI 8 H ENT ‘
;SHFT HSRsT HSHFT HUISG H%RSTH 4 H T ‘

Bur | > J[emev ] enev][enev [, 75 [ [* ][]

(o]
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- Chapter 5: Standard RLL Instructions

Shift Left (SHFL)

] 230
] 240
[] 2501
] 260
] 262

DS | Used

HPP | Used

Shift Left is a 32-bit instruction that shifts the bits in the
accumulator a specified number (Aaaa) of places to the left.
The vacant positions are filled with zeros, and the bits shifted

out of the accumulator are lost.

SHFL
A aaa

Operand Data
Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A aaa aaa aaa aaa
V-memory V | All(See page 3-54) All (See page 3-55) All (See page 3-56) All (See page 3-57)
Constant K 1-32 1-32 1-32 1-32

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 10 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.

Direct SOFT
X1

—

LDD
V2000

Load the value in V2000 and
V2001 into the accumulator

SHFL
K10

The bit pattern in the
accumulator is shifted 10 bit
positions to the left

OuTD
V2010

Copy the value in the
accumulator to V2010 and
V2011

31 30 29 28

V2001

V2000

[sT7 o5 3] To 1]

N

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 10

OO

0]1]1]1 0]0]0]0

0]1]0]1 0]0]1]1

0]0]0]1

0]0]0]0 0]0]0]1

!

Shifted out of the
accumulator

3130 20 28 27 26 25 24 23 22 21 2019 18 17 16 1514 13 12 11 10 9 8 7
.0001010011111111Hlllllll

6 543210

o[ofo[o[o[o[o]o

\_‘,_,\_v_,\_.v_l\_‘,_, \_v_,\_,v_,\_‘,_,\_‘,_,

VNS

Handheld Programmer Keystrokes

$ B

L D
L

S
SHFT SHFT
GX

\/2011

5_1 24 I DL205 User Manual, 5th Edition, Rev. C

\/2010



Chapter 5: Standard RLL Instructions.

Shift Right (SHFR)
] 230 Shift Right is a 32-bit instruction that shifts the bits in the

|Zl 240 accumulator a specified number (Aaaa) of places to the right. SHFR
The vacant positions are filled with zeros, and the bits shifted —— A aaa
M 2501 oyt of the accumulator are lost.

] 260
] 262

Operand Data
Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A aaa aaa aaa aaa
V-memory V| All(See page 3-54) All (See page 3-55) All (See page 3-56) All (See page 3-57)
Constant K 1-32 1-32 1-32 1-32

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 10 bits to the right using the Shift Right instruction. The value in the accumulator is
DS | Used | copied to V2010 and V2011 using the Out Double instruction.

HPP | Used

Direct SOFT V2001 V2000

constame[6 [7 05 |[3 [1 o 1]

« LoD
V2000
Load the value in V2000 and

V2001 into the accumulator ——e— e — e —
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

SHFR Acc. 0]1]1]0 0]1]1]1 0]0]0]0 011101'\ 0]0]1]1 0]0]0]1 0]0]0]0 0]0]0]'\
K10 om—
The bit pattern in the l
accumulator is shifted 10 bit
positions to the right Shifted out of the
accumulator

OouTD
3130 29 28 27 26 25 24 23 22 212019 18 17 16 15141312 1110 9 8 7 6 5 4 3 2 1 0
[o[ ][] ] o o[oJo]o 1]o[1 oo 1 1 o]0

Copy the value in the ace. [0] 0] o] o] o] o] o] o[ o[ oo 1[1]o] o]
accumulator to V2010 and
V201 S S G S o -

DNV

[ofo[1]5] [c]i e]c]

V2011 V2010

Handheld Programmer Keystrokes

SHFT SHFT 7
GX

ENT
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- Chapter 5: Standard RLL Instructions

Rotate Left (ROTL)

Rotate Left is a 32-bit instruction that rotates the bits in the ROTL
accumulator a specified number (Aaaa) of places to the left. ——]

A aaa
] 2s0-1
] 260
262 Range
= Operand Data Type D2-250-1 D2-260/D2-262
A aaa aaa
V-memory v All (See page 3-56) All (See page 3-57)
Constant K 1-32 1-32

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 bit pattern in the accumulator

DS [ Used | js rotated 2 bit positions to the left using the Rotate Left instruction. The value in the

HPP | Used | accumulator is copied to V1500 and V1501 using the Out Double instruction.

DirectSOFT
“ V1401 V1400
| F e DEDEBNDN
Load the value in V1400 and ,/// \\\\
V1401 into the accumulator
—_—m—— P T
ROTL 3130 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
K2 ace. [o[1]1Jo[o 1]t 1]o o o o o1 o 1] oo 1] 1 o]0 o 1[0 o]0 o o]0 o] 1
S——
The bit pattern in the
accumulator is rotated 2
bit positions to the left
ouTD
V1500
) 313029 28 27 26 252423 22 2120 1918 17 16 151413121110 9 8 7 6 5 4 3 2 1 0
Copy the value in the
aceumulator o V1500 acc. [1]o]o]1[1]1 oo o o o 1]o]1 o o][1[1]oJo o 1 o o]oJo o o o1 o1
and V1501
-t e e e e e
[o[c[]4] [c]4]o]s]
Handheld Programmer Keystrokes V1501 V1500
s H 4 HB | ‘

el by S Y PO Y G

- El G G P 0 [ 52

|
;SHFTHL—«NDSTHD?’ HDa H 4 HB1 HE4 HAO HAO H ENT‘
|
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Chapter 5: Standard RLL Instructions.

Rotate Right (ROTR)

Rotate Right is a 32-bit instruction that rotates the bits in the ROTR
accumulator a specified number (Aaaa) of places to the right.
A aaa
] 2501
] 260
] 262 Range
Operand Data Type D2-250-1 D2-260/D2-262
A aaa aaa
V-memory Vv All (See page 3-56) All (See page 3-57)
Constant K 1-32 1-32

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 bit pattern in the accumulator

DS | Used | is rotated 2 bit positions to the right using the Rotate Right instruction. The value in the

HPP | Used | accumulator is copied to V1500 and V1501 using the Out Double instruction.

DirectSOFT

X1

| LDD
I V1400

Load the value in V1400 and
V1401 into the accumulator

ROTR

K2

The bit pattern in the
accumulator is rotated 2
bit positions to the right

OuTD
V1500

Copy the value in the
accumulator to V1500
and V1501

Handheld Programmer Keystrokes

NED

(o]

V1401 V1400
[e7efs][a*Jo] ]

) N

_—— e — ———

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] 1[1]o]o]1]1]1]ofo oo o 1 o 1] o] o] 1[1]o]o]o]1]0 0 o]0 Ulolill

3130202827 262524232221 2019 1817 16 1514 1312 11109 & 7 6 5 4 3 2 1 0
ace.[ o] 1] o[ 1] 1oJo1[11]o o o o Jo[1][o[ 1] o] o] 1] 1] o oo 1]o] o]0 0]0]0

SN S N —

DNVZENYE

Al 501 Vi1 500

“ HAO HAO HE“T‘

=

R

°, J o]

K
; [ A I
%

0l el B S G

"o HAO H E“T‘
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- Chapter 5: Standard RLL Instructions

Encode (ENCO)

] 230
] 240
[] 2501
] 260
] 262

The Encode instruction encodes the bit position in

the accumulator having a value of 1, and returns the
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

ENCO

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"

DS

Used

will be encoded and SP53 will be set on.

HPP

Used

Discrete Bit Flags Description
SP53 On when the value of the operand is larger than the accumulator can work with

DirectSOFT

X1

_{

|

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.

LD

[

V2000

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

V2000

[1ToTo]o]

— 7 N T

—_—

11109 8(7 6 5 4|3 2 1 0

accumulator

ace.[ o] o[ o] o[ 0] o] o] 0] 0] 0] 0] 0] 0] 0] 0] 0

o[ o] o]o[o[0]o]o]0]o0]0]0

ENCO

31 30 29 28|27 26 25 24(23 22 21 20|19 18 17 16{(15 14 13 12

o[ o] o[1
l

Bit postion 12 is.

to binary

converted \
—_—

11109 8(7 6 5 4|3 2 1 0

Encode the bit position set
to “1” in the accumulator to a Acc.

I3}

OlOlOlO OIOlOlO OIOlOlO OlOlOlO

OIOlOlO

OlOlOlO OIOlOlO 1l1|0l0

5 bit binary value

ouTt

V2010

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

Handheld Programmer Keystrokes

o || 2 |°

= ]

-

e

—_—

[ofofo]e]

V2010 Binary value
for 12.

ad 0 Y O P S

GX
out

|
;SHFTH,&NDSTH% > %o %6 %6 Jow]
|

[ Jlo o [ % o0 %o Jow]
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] 220 The Decode instruction decodes a 5-bit binary value of

V] 240 appropriate bit position to a 1. If the accumulator contains ~ ———
[/] 2501 the value F (HEX), bit 15 will be set in the accumulator. If
M - the value to be decoded is greater than 31, the number is

Chapter 5: Standard RLL Instructions.

Decode (DECO)

0 to 31 (0 to 1F HEX) in the accumulator by setting the DECO

divided by 32 until the value is less than 32 and then the

V] 262 value is decoded.

In the following example, when X1 is on, the value formed by discrete locations X10-X14 is

DS | Used | 5aded into the accumulator using the Load Formatted instruction. The 5-bit binary pattern
HPP | Used | in the accumulator is decoded by setting the corresponding bit position to a “1” using the
Decode instruction.
DirectSOFT
X LDF x10 [oFF| ON [OFF|ON [ ON |
— o —
Load the value in \

represented by discrete
locations X10-X14 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

ace.| 0] o] 0] o] o[ o[ 0] o] 0] 0] 0] o[ o] o] 0] o][ 0 o[ 0] o] o[ 0] 0] 0] 0] 0] o] o] 1] o] 1]4

The binary viaue
is converted to
DECO bit position 11.

—_—
‘31 302928‘27262524‘232221 20‘19 18 17 16H15 14 13 12‘11 10 9 8‘7 6 5 4‘3 2 1 0‘
Decode the five bit binary Acc.\o]0]0]0\o]o]0]0\o]o]o]o\o]o]o]oHo]o]o]o\1]0]0]0\0]0]0]0\0]0]0]0\
pattern in the accumulator

and set the corresponding

bit position to a “1”

Handheld Programmer Keystrokes
$ B
e
L D F B A F
e P O S I G P Y G

D E C
ad

ENT ‘

o
2 H INST#H ENT ‘
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- Chapter 5: Standard RLL Instructions

Number Conversion Instructions (Accumulator)
Binary (BIN)

] 230
] 240
[] 2501
] 260
[V] 262

DS

Used

HPP

Used

The Binary instruction converts a BCD value in the
accumulator to the equivalent binary value. The result
resides in the accumulator.

In the following example, when X1 is on, the value in

BIN

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.)

V2000

DirectSOFT V2001
X 1D [ofefol2][s]5]>]]

—

V2001 into the accumulator

V2000
Load the value in V2000 and
—_————— T T T T T T —

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

84 2 1|8 42 1|8 4 2 1|8 4 2 1|8 4 2 1|18 4 2 1|8 4 2 1|8 4 2 1
ace. [ o] o] o] of o] o[ oo o] o] o] o] o] o] 1] o|[ [ o] o ol o] 1] 1] o] o] 1] ol 1]o]0]
BCD Value

BIN Binary Equivalent 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
Convert the BCD value in Acc.| 0] o] ojo]o]ofofofojojofojojojofof|lo] 1]1]of1f1[t]1]o]1]1]1]o]o]0f1
the accumulator to the
binary equivalent value 2(1|sf2f1|6|3|1]|8]|4|2|1|5]|2|1|s6f|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|0|0f2|6]|3| 5|2 6] 10/0/0|1|5]2[4]|2] 6
4|17|6(8[4|1|5(7|8[9|9|4(4|2|1|5/||7 3] 99| 4|2[2|6]|38
7|13|8(4|2|0|5(7|8[4]|7|8|2|1|0f3]||6[8]| 2 6|84
417731847 |6(3|1]|5(8|4|7|6||8 4
414|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[8f1|5[2f4]|2]|6
6(22|6|8
414
8
ouTD
V2010 The Binary (HEX)
Copy the binary data in the nnnn B ;//azlgfocopledto
accumulator to V2010 and V2011 V2011 V2010

Handheld Programmer Keystrokes

B Ea
|STR - 1 |[LENT

L D D c A A A
1 Joet s J°5 [ ]% [*0 [% %0 J[o ]

B | N
SHFT 4 8 TMR ENT

GX D (o] A B
|OUT"S”FT|| 3 ”9” 2 H 0 H 1 |

A
P

5_1 30 I DL205 User Manual, 5th Edition, Rev. C




Chapter 5: Standard RLL Instructions.

Binary Coded Decimal (BCD)

The Binary Coded Decimal instruction converts a binary value BCD
[ 20 in the accumulator to the equivalent BCD value. The result
] 240 resides in the accumulator.

V] 2501 I the following example, when X1 is on, the binary

|z[ 260 (HEX) value in V2000 and V2001 is loaded into the accumulator using the Load Double

V] 262 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.

DS | Used
HPP | Used
DirectSOFT V2001 V2000

<y LDD
_| I 2000 Binary Value
Load the value in V2000 and
V2001 into the accumulator ——~— e —
3130 29 28[27 26 25 24|23 22 21 20|19 18 1 15 14 13 12|11 10 9 8| 7 6 5 4 10
Acc.| 0] o) ofofojo]o]o]ojojojofofjofojojjof1f1fof1]1]1]1fo]1]1]1|[o]ojo]1
2|11|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| 18| 4] 2| 1
110(3|6]3|7|3|6|3[1]0|0]|2|6|3|5[|2|6[1/0[0(0[1]5]|2|4]|2]| 6
417|6(8|4]|1]15|7|8|9]|9|4]|4]|2|1]|5(]7|3]|9]|9|4|2|2|6]|38
7|13|8(4|2|0|5|7|8|4|7|8]|2|1|0|3[|6|8]|2]|6]|38|4
417 |7(3[1]|8|4|7|6|3|1|5[8]|4]|7|6[|8]|4
4|14|0(5|7|8|4|2|0|0|5|7|8]|4]|2
8|1]|9(4|7]|6|3|1|8|4]|2]|6
3|8|1[5]2]|4)|2|6
6|12|12(6|8
44
8
BCD
— 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|8 421|842 1|8 4 2 1fls 42 1[8 4 2 1[8 4 2 1|8 4 2 1
ace. [ 0] o o] o[ o] o] o] o[ o] o] o o[ o] o] 1] 0|[ 1] o]0 o] o] 1] o] 1] o[ o[ 1] o] ] o] o] 1
ouTD |
V2010
Copy the BCD value in the _m TthCDvaIue
accumulator to V2010 and V2011 nnn n.. copied to
V201 V2010 V2010 and V2011
Handheld Programmer Keystrokes
$ B ENT |
Y EY
L D D Cc A A A
|SHFT "ANDST” 3 " 3 ” 2 " 2 ” 0 " 0 ” 0 ” ENT|
B c
SHFT 1 2 3 ENT

GX D C A B A
our [T ][°s | 2 2|0||1||0”ENT|

DL205 User Manual, 5th Edition, Rev. C I 5_1 31



- Chapter 5: Standard RLL Instructions

Invert (INV)
The Invert instruction inverts or takes the one's
] 250 complement of the 32-bit value in the accumulator. The INV

V] 240 result resides in the accumulator.

|Z[ 2501 In the following example, when X1 is on, the value in

[] 260 V2000 and V2001 will be loaded into the accumulator

] 22 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

DS | Used Double instruction.

HPP | Used
DirectSOFT V2001 V2000
xt Loo [o]s[ofs]o]2]5]0]
I 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 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 0]0]0]0 0]0]1]0 0]1]0]1 0]0]0]0

— 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. 1]1]1]1 1]0]1]1 1]1]1]1 1]0]1]0 1]1]1]1 1]1]0]1 1]0]1]0 1]1]1]1

Invert the binary bit pattern

in the accumulator L
_
OuTD B E
V2010 V2011 V2010

Copy the value in the
accumulator to V2010 and
V2011

Handheld Programmer Keystrokes

RS E

‘S“FTHAL\NDSTHDa HDz H - ch HAO HAO HAO H E”T‘
N BN El

[ o] >0 J%e o 2o o]
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Chapter 5: Standard RLL Instructions.

Ten’s Complement (BCDCPL)

The Ten's Complement instruction takes the 10's complement
(BCD) of the 8-digit accumulator. The result resides in the

BCDCPL

] 240
[V] 2501
] 260
[ 262

DS

Used

HPP

Used

accumulator. The calculation for this instruction is :

100000000

— accumulator value

10's complement value

In the following example when X1 is on, the value in V2000 and V2001 is loaded into the
accumulator. The 10's complement is taken for the 8-digit accumulator using the Ten's
Complement instruction. The value in the accumulator is copied to V2010 and V2011 using

the Out Double instruction.

DirectSOFT

V2001 V2000

X1

—)

LDD

[ofoofo]efo]e]7]

V2000 l J/

Load the value in V2000 and
V2001 into the accumulator

—
Acc.|0|0|0|0”0|0|8|7|

BCDCPL
acc 9o o fo][o]o]1]5]
- —— ——
Takes a 10’s complement of
the value in the accumulator
Ut Lofsfofo]ls]o]1]s]
V2010
V2011 V2010
Copy the value in the
accumulator to V2010 and
V2011
Handheld Programmer Keystrokes
$
N EI N ES
D o] A A A
Lo iwosr|®s %5 | > [ "o |0 *o | ]
D C L
|SHFT ” ” ” 3 ” 2 ” cv ”ANDST” ENT|
GX D C A B A
Bl o e P I e o)
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- Chapter 5: Standard RLL Instructions

Binary to Real Conversion (BTOR)
The Binary-to-Real instruction converts a binary value in
the accumulator to its equivalent real number (floating
point) format. The result resides in the accumulator. Both BTOR
V] 2501 the binary and the real number may use all 32 bits of the
[] 260 accumulator.

V] 262

. NOTE: This instruction only works with unsigned binary, or decimal values. It will not work with
signed decimal values.

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 V1400 and V1401 is loaded into the
accumulator using the Load Double instruction. The BTOR instruction converts the binary
value in the accumulator the equivalent real number format. The binary weight of the
MSB is converted to the real number exponent by adding it to 127 (decimal). Then the
DS | Used | remaining bits are copied to the mantissa as shown. The value in the accumulator is copied
HPP | Used | t© V1500 and V1501 using the Out Double instruction. The Handheld Programmer would
display the binary value in V1500 and V1501 as a HEX value.

DirectSOFT V1401 V1400

_|X1 LDD [ofooT5]
V1400 y

Load the value in V1400 and
V1401 into the accumulator

84 2 1|8 42 1|8 4 2 1|8 4 2 1/|8 4 2 1|8 4 2 1|8 4 2 1|8 4 2 1
ace. [ o[ oJ o] o[ o] o] o o] oJ o] o ol o[ 1o 4][o] +] ] 1] oo 1To oo 1[ o]0 o] o]
2 (exp 18)/ Binary Value

127 +18=145
145=128 +16 + 1

BTOR /

Convert the binary value in
the accumulator to the real
number equivalent format

ace. [o[ 1T o[ 1 o] of o] tTo] Jol 1T 1 o][o] o] 1Jo] 1o o o[ oo 1] 0] 0] 0] o]0

/

Sign Bit Exponent (8 bits) Mantissa (23 bits)

Real Number Format

OuTD
V1500
AlE _ The real number (HEX) value
Cop e v e [+elafeffe]el2]o] Toves
accumulator to V1500 and V1501 V1501 V1500

Handheld Programmer Keystrokes

B E [|A  |[A
I G P O 52

o R
INST# || ORN ENT

6x D B F A A
Bor [ [0 > P 7 % % o]

5_1 34 I DL205 User Manual, 5th Edition, Rev. C




Chapter 5: Standard RLL Instructions.

Real to Binary Conversion (RTOB)

The Real-to-Binary instruction converts the real number RTOB
in the accumulator to a binary value. The result resides —_—
in the accumulator. Both the binary and the real number

] 250 may use all 32 bits of the accumulator.

] 260
V] 262

. NOTE 1: The decimal portion of the result will be rounded down (14.1 to 14 or—14.1 to -15).
NOTE 2: If the real number is negative, it becomes a signed decimal 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

SP72 On anytime the value in the accumulator is a valid floating point number

SP73 On when a signed addition or subtraction results in an incorrect sign bit.

SP75 Onwhen a number cannot be converted to binary

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

DS | Used | real value in the accumulator the equivalent binary number format. The value in the

HPP | Used | accumulator is copied to V1500 and V1501 using the Out Double instruction. The Handheld

Programmer would display the binary value in V1500 and V1501 as a HEX value.

DirectSOFT

e
" EEH“ Real Number Format
— o V1400 V1401 V1400
Vo1 o the secumustor SN Bit  Exponent (8 bits) Mantissa (23 bits)
s [a[TToTo \ Lol ol Lo oo o Tee s oo oo e s

Convert the real number in
the accumulator to binary 128 +16+1=145
format. 127 + 18 = 145
Binary Value
2 (exp 18)

8 42 1|18 4 2 1|8 42 1|8 4 2 1|/|8 42 1|8 4 2 1|8 4 2 1|8 4 2 1
ofofofoo]ofofolo]1]e]1][e]1[1]1]o]o 1] oo 1 o o]0 0]

———— e — e e

T L

Copy the real value in the
accumulator to V1500 and V1501 V1501 V1500

[oo]o]s][7]2]4]1] Thebinary number copied to V1400

>
2
!
=)
o
o
o

Handheld Programmer Keystrokes

SHFT AN DST
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- Chapter 5: Standard RLL Instructions

Radian Real Conversion (RADR)

The Radian Real Conversion instruction converts the real RADR
degree value stored in the accumulator to the equivalent real
number in radians. The result resides in the accumulator.

[ %0 Degree Real Conversion (DEGR)

[/] 262 The Degree Real instruction converts the degree real radian
value stored in the accumulator to the equivalent real
number in degrees. The result resides in the accumulator.

The two instructions described above convert real numbers

in the accumulator from degree format to radian format, and

visa-versa. In degree format, a circle contains 360 degrees. In
M 260 radian format, a circle contains 2 P. These convert between
[/] 262  both positive and negative real numbers, and for angles greater than a full circle. These
functions are very useful when combined with the transcendental trigonometric functions
DS | Used | (see the section on math instructions).

HPP | N/A
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
SP71 On anytime the V-memory specified by a pointer (P) is not valid
SP72 On anytime the value in the accumulator is a valid floating point number
SP74 On anytime a floating point math operation results in an underflow error
SP75 On when a BCD instruction is executed and a NON-BCD number was encountered

: NOTE: The current HPP does not support real number entry with automatic conversion to the
‘E 32-bit IEEE format. You must use DirectSOFT for entering real numbers, using the LDR (Load Real)
instruction.

The following example takes the sine of 45 degrees. Since transcendental functions operate
only on real numbers, we do a LDR (Load Real) 45. The trig functions operate only in
radians, so we must convert the degrees to radians by using the RADR command. After
using the SINR (Sine Real) instruction, we use an OUTD (Out Double) instruction to move
the result from the accumulator to V-memory. The result is 32-bits wide, requiring the Out
Double to move it.

DirectSOFT Accumulator contents
(viewed as real number)

X1 Load the real number 45 into

_| I LDR the accumulator. 45.000000

R45

RADR Convert the degrees into radians,
— leaving the resultin the
accumulator.

0.7853982

SINR Take the sine of the number in
b the accumulator, which is in 07071067
radians.
ouTD Copy the value in the
— v accumulator to V2000 0.7071067

and V2001,
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Chapter 5: Standard RLL Instructions.

ASCII to HEX (ATH)

The ASCII TO HEX instruction converts a table of ASCII ATH
values to a specified table of HEX values. ASCII values S
are two digits and their HEX equivalents are one digit. Vaaa

] 2504 This means an ASCII table of four V-memory locations
M 20 would only require two V-memory locations for the
[/] 262 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

DS | Used | to program an ASCII to HEX table function. The example on the following page shows a

HPP| N/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.

Range
TRl S D2-250-1 D2-260/D2-262
aaa aaa
V-memory V All (See page 3-56) All (See page 3-57)

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
ASClII 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 Hex Value ASClII 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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DirectSOFT

X1

ASCII TABLE

Load the constant value
into the lower 16 bits of the
accumulator. This value
defines the number of V
memory locations in the
ASCII table

LD
K4

V1400

Convert octal 1400 to HEX
300 and load the value into
the accumulator

LDA
0O 1400

MBI
o s | [ [ o]

[0 O O 3 S O -
Ca N PN B N N A

HEX to ASCII (HTA)

[V] 250-1
] 260
V] 262

DS

Used

HPP

N/A

The HEX to ASCII instruction converts a table of HEX values

to a specified table of ASCII values. HEX values are one
digit and their ASCII equivalents are two digits.

This means a HEX table of two V-memory locations would

Hexadecimal
Equivalents

[

| 1234

‘ V1600

5678

V1601

HTA

Vaaa

require four V-memory locations for the equivalent ASCII
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 a HEX to
ASClII 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)
the ASCII table in the HTA instruction.

for

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.

Range
BEeEaDatpe D2-250-1 D2-260/D2-262
aaa aaa
V-memory V All (See page 3-56) All (See page 3-57)
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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
! K2
Load the constant value into 1 ‘
the lower 16 bits of the —
accumulator. This value
defines the number of V 33 34 V1400
locations in the HEX table.
V1500 ’ 1234 ‘
LDA
0 1500 31 32 V1401
[e—r—

Convert octal 1500 to HEX J ‘
340 and load the value into
the accumulator

|
———
HTA 37 38 V1402
V1400

V1400 is the starting V1801 ’ 5678 ‘
location for the ASCII table.
The conversion is executed
by this instruction. 35 36 V1403

Handheld Programmer Keystrokes

EEI

ENT ‘

MkNDST Ds \i‘ PREV Cz ENT
[ P A I P G P A 2
Eil N DN Y G G D e 2

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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Seg

[] 2501
] 260
] 262

ment (SEG)

The BCD / Segment instruction converts a 4digit HEX
value in the accumulator to a 7-segment display format. _
The result resides in the accumulator.

SEG

In the following example, when X1 is on, the value

in V1400 is loaded into the lower 16 bits of the

accumulator using the Load instruction. The binary (HEX) value in the accumulator is
converted to 7-segment format using the Segment instruction. The bit pattern in the

DS | Used [ accumulator is copied to Y20-Y57 using the Out Formatted instruction.
HPP | Used
DirectSOFT
V1400
O I L]
I V1400 \\\\
Load the value in V1400 nto the
lower 16 bits of 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
ace. | 0] o] o] o] o] o o] o] o] o] o] o[ o[ o] o] o[ o] 1[4 ] o] 4[4 4] 1 o] 1] 4] 0] o] o]+
SEG
Convert the binary (HEX)
value in the accumulator to
seven segment display
format
OUTF Y20
K32
Copy the value in 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
acoumulator to Y20-Y57 ace. [ o[ 1[4 To[aTol {[ 1] 4]0 o] o] 1[0 o o] o o] 1] 4] 1 o] o] o o o] [ 1]
-gf edcba- gf edcba -gfedcba-gfedcbaSeE;ament
bels
seoment B H [a[vz]vzvar[vad
Label
= (e R
Handheld Programmer Keystrokes '-' '— | | —. | —|
$ B
HNEIE
L D B E A A
foer|®s | > [°0 5 % [ [l

5-140 I

E G
e

s
[0 ] P |

GX F c A D Cc
Sor oo s [ > o2 % 1= [Ps Joe o]
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Chapter 5: Standard RLL Instructions.

Gray Code (GRAY)

The Gray code instruction converts a 16-bit gray code
230 value to a BCD value. The BCD conversion requires 10
V] 240 bits of the accumulator. The upper 22 bits are set to “0.” -

This instruction is designed for use with devices (typically
V] 250 encoders) that use the gray code numbering scheme. The
] 260 Gray Code instruction will directly convert a gray code
[/] 262  number to a BCD number for devices having a resolution
of 512 or 1024 counts per revolution. If a device having a

GRAY

DS | Used | resolution of 360 counts per revolution is to be used, you

HPP | Used | 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.

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
. [onforelon
— | X10

Load the value represented
by X10-X27 into the lower
16 bits of 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
Ace.| o] o[ o] o] o[ 0] o] o[ 0] o]0 0] 0] o0 o][ 0] o] o[ 0] 0] o[ o[ 0] 0] o]0 o] o] 1]0]

GRAY

Convert the 16 bit grey code

‘é%‘ge\;glfjfa°°”m“‘a‘°”°a 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]0]0 0]0]0]0 0]0]0]0 0]1]1]0

ouT
V2010 l
Copy the value in the lower P
16 bits of the accumulator to Gray Code BCD
V2010
0000000000 0000 “nuﬂ
Handheld Programmer Keystrokes 0000000001 0001 V2010
s B 0000000011 0002
‘ STR H - H 1 ‘ il ‘ 0000000010 0003
P P P
0000000111 0005
G R A Y
‘SHFT H 6 H ORN H 0 H MLS H ENT ‘ 0000000101 0006
0000000100 0007
GX \% C A B A
e | > o e 12 70 [0 %o o]
1000000001 1022
1000000000 1023
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Shuffle Digits (SFLDGT)

230
] 240
[] 2s0-1
] 260
V] 262

DS

Used

HPP

Used

The Shuffle Digits instruction shuffles a maximum of
8 digits rearranging them in a specified order. This SFLDGT
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.

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

See example on the next page.

NOTE: If the number used to specify the order contains duplicate numbers, the most significant
duplicate number is valid. The result resides in the accumulator.

Shuffle Digits Block Diagram Digits to be ,
A maximum of 8 digits can be shuffled. The bit shuflad (frst stack location)
positions in the first level of the accumulator 9 ABCDTETF 0
stack define the digits to be shuffled. They
correspond to the bit positions in the | A A
accumulator that define the order in which the
digits will be shuffled. The digits are shuffled and 1 28736354
the result resides in the accumulator.

Specified order (accumulator)

Bit Positons 8 7 6 5 4 3 2 1

B CEF O0DA?9

Result (accumulator)
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Chapter 5: Standard RLL Instructions.

In the following examples, when input 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

X1 LDD V2001 V2000 V2001 V2000 V2001 V2000
i BNDEREGED Glrle)clelals)  [lale[IBTelr]e]

Load the value in V2000 and
V2001 into the accumulator

—_— —_— —_—

Ei?gmal 6 5 4 3 2 1 8 7.6 5 4 3 2 1 8 7 6 5 4 3 2 1
posiions [ [A[B[C][D[E]F0]n.  [oF[E]0][cTB]AT0]nse [s]A]B]C]PTEF O] pcc.
DD V2007 V2006 V2007 V2006 V2007 V2006
vaoos [z]e7 ]2 e]s]4] [ofof¢e]lofo2][+]  [e[s]z[+][4]2]2]1]

Load the value in V2006 and D GRS —_— —_—

V2007 into the accumulator Specified 8 7 6 5 4 3 2 1 8§ 76 5 4 3 2 1 8 76 5 4 3 2 1
d
0 [zTel7)[sTeTe[4]aee. [ololeT3][o]o 2T ] aee [2[32[][«T3T2]1] ace.
Newbit 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1
S EEEFER e PREPIEBR] v BRI e
PR —— P —— P ——
Shuffle the digits in the first
level of the accumulator
stack based on the pattern
result is in the accumulator.
Ele[E[Fe o)) Ehllo)ee]sls]  [eleloe]sT]e]e]
V2011 V2010 V2011 V2010 V2011 V2010

Copy the value in the
accumulator to V2010 and
V2011

Handheld Programmer Keystrokes

Com [ > [*4 o ]
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Table Instructions

Move (MOV)

The Move instruction moves the values from a V-memory

] 230
] 240
[ 2501
] 260
[V] 262

DS

Used

HPP

Used

table to another V-memory table the same length. The
function parameters are loaded into the first level of the
accumulator stack and the accumulator by two additional

instructions. Listed below are the steps necessary to
program the Move function.

MOV

V aaa

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 (KFFF max, 7777 octal).

Step 2: Load the starting V-memory location for the locations to be moved
into the accumulator. This parameter must be 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 D2-230 D2-240 D2-250-1 D2-260/D2-262

A aaa aaa aaa aaa
V-memory V| All(See page 3-54) All (See page 3-55) All (See page 3-56) All (See page 3-57)
Pointer P | All(See page 3-54) All (See page 3-55) All (See page 3-56) All (See page 3-57)

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.

X1

LD

Load the constant value 6
K6 (HEX) into the lower 16 bits
of the accumulator
LDA Convert octal 2000 to HEX
02000 400 and load the value into
the accumulator
Copy the specified table
mov locations to a table
V2030 beginning at location V2030
Handheld Programmer Keystrokes
$ B
EEY e
L D K G
G P G I O
L D A C A A A
(o7 ot [°5 %o [ > % [ [*o [*o o |

SHFT

M o v c
H ORST H INST# H AND H 4 H 2

A D A
0 3

o

ENT
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X | X V1777 X |X X (V2027
0|12 3 V2000 ——— > [0 | 1 [ 2| 3 |V2030
0|50 O V2001 — 2|0 |50 |0 |v2031
9199 9 V2002 —— >[99 [ 9|9 [v2032
3107 4 V2003 ————— > [3 |0 |7 | 4 |V2033
898 9 |v2004 —*[8|9 |89 |v2034
101 0 V2005 —————— > [ 1|0 [1]0 |V2035
X |X V2006 X [ X X (V2036
X |X V2007 X | X X |V2037




Chapter 5: Standard RLL Instructions.

Move Memory Cartridge (MOVMC)
Load Label (LDLBL)

] 230
] 240
[V] 2501
] 260
[ 262

DS

Used

HPP

Used

The Move Memory Cartridge instruction is used to copy
data between V-memory and program ladder memory.
The Load Label instruction is only used with the MOVMC
instruction when copying data from program ladder
memory to V-memory.

To copy data between V-memory and program ladder
memory, the function parameters are loaded into the first
two levels of the accumulator stack and the accumulator
by two additional instructions. Listed below are the steps
necessary to program 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.

MOVMC
V aaa

LDLBL
Kaaa

Step 2: Load the offset for the data label area in the program ladder memory and the
beginning of the V-memory block into the first level of the accumulator stack.

Step 3: Load the source data label (LDLBL Kaaa) into the accumulator when
copying data from ladder memory to V-memory. Load the source
address into the accumulator when copying data from V-memory to
ladder memory. This is where the value will be copied from. If the source
address is a V-memory location, the value must be entered in HEX.

Step 4: Insert the MOVMC instruction which specifies destination

(Aaaa). This is where the value will be copied to.

Operand Data Range
Type D2-230 D2-240 D2-250-1 D2-260/D2-262
A aaa aaa aaa aaa
V-memory V | All(See page 3-54) All (See page 3-55) All (See page 3-56) All (See page 3-57)
Constant K K1-KFFFF K1-KFFFF K1-KFFFF K1-KFFFF

WARNING: The offset for this usage of the instruction starts at 0, but may be any
number that does not result in data outside of the source data area being copied into
the destination table. When an offset is outside of the source information boundaries,
then unknown data values will be transferred into the destination table.
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Copy Data From a Data Label Area to V-Memory

] 230
] 240
[V] 2501
] 260
] 262

DS | Used

HPP | Used

5-146 I

In the following example, 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 (KO) is loaded
into the accumulator using the Load instruction. This value specifies the offset for the source
and destination data, and 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.

DirectSOFT Data Label Area
Programmed
X1\ LD After the END
— | K4 Instruction x| x][x[ x]vi777
Load the value 4 into the DLBL K1
accumulator specifying the N C O N — 5|1 ‘2 ‘ 3 ‘4 V2000
number of locations to be
copied. K123 4
o NcoN | —|4]5]3]2]v2001
] Ko K 4 53 2
— |6 |1]|5]1
Load the value 0 into the N CON ‘ ‘ ‘ V2002
accumulator specifying the K 6 1 5 1
offset for source and
destination locations N C O N — |8 ‘ 8 ‘4 ‘ 5 [v2003
K 8 8 4 5
LDLBL
— K1 X[ x[x [x ] vaoos
Load the value 1 into the
accumulator specifying the
Data Label Area K1 as the
starting address of the data
to be copied.
MOvVMC
V2000
V2000 is the destination
starting address for the data
to be copied.
Handheld Programmer Keystrokes
$ B
MEINES
L D K E
el o G N 3 B G A
L D K A
el o G I 3 S P D

o[ ]« [hee] > [ [o]

Sl e PR S G N G P P P

WARNING: The offset for this usage of the instruction starts at 0, but may be any
number that does not result in data outside of the source data area being copied into
the destination table. When an offset is outside of the source information boundaries,
then unknown data values will be transferred into the destination table.
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Copy Data From V-Memory to a Data Label Area
In the following example, data is copied from V-memory to a data label area. When X1 is
IZ[ 230  on, the constant value (K4) is loaded into the accumulator using the Load instruction. This
V] 240 value specifies the length of the table and is placed in the second stack location after the
next Load and Load Address instructions are executed. The constant value (K2) is loaded
2501 into the accumulator using the Load instruction. This value specifies the offset for the
260 source and destination data, and is placed in the first stack location after the Load Address
instruction is executed. The source address where data is being copied from is loaded into

the accumulator using the Load Address instruction. The MOVMC instruction specifies the
DS | Used | destination starting location and executes the copying of data from V-memory to the data

HPP | Used | |abel area.

DirectSOFT
X1 Data Label Area
| LD Programmed
[ K4 After the END
Instruction
Load the value 4 into the
accumulator specifying the X ‘ X ‘ X ‘x VAT77 DLBL K1
number of locations to be
copied.
D 11234 |va000 N CoON
K2 K 7 0 4 1
Offset Offset
Load the value 2 into the 4 ‘5 ‘ 3 ‘2 V2001 N CON
accumulator specifying the K 4 6 4 8
offset for source and
destination locations. 6 ‘ 1 ‘5 ‘ 1]v2002 — [N C O N
LDA K 6 1 5 1
02000 8\8\4\5 V2008 — [N C O N
K 8 8 4 5
Convert octal 2000 to HEX
400 and load the value into 2[5]oJo|vaos —— [N c o N
the accumulator. This
specifies the source location K2 500
where the data will be 6|8|3]|5]|v2005
copied from ‘ ‘ ‘ N CON
K 6 8 3 5
MOVMC X [x]x ] x| vao0s

K1

K1 is the data label
destination area where the
data will be copied to

Handheld Programmer Keystrokes

e

E P B N X B G 2

B R E N A

’SHFT HAL\NDSTHDa HAO H - ch HAO HAO HAO H ENT‘
N 7 O Y B P R

WARNING: The offset for this usage of the instruction starts at 0. If the offset (or the
specified data table range) is large enough to cause data to be copied from V-memory
to beyond the end of the DLBL area, then anything after the specified DLBL area will be
replaced with invalid instructions.
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Set Bit (SETBIT)
The Set Bit instruction sets a single bit to one within a range SETBIT
of V-memory locations. — V aaa

Reset Bit (RSTBIT)
[V] 260 The Reset Bit instruction resets a single bit to zero within a
V] 262 range of V-memory locations.

The following description applies to both the Set Bit and Reset Bit table instructions.

Step 1: Load the length of the table (number of
V-memory locations) into the first level RSTBIT
of the accumulator stack. This parameter V aaa
must be a HEX value, 0 to FF.

Step 2: Load the starting V-memory location

|Zl 260 for the table into the accumulator. This parameter must be a HEX value.

|z| 262 You can use the LDA instruction to convert an octal address to hex.
Step 3: Insert the Set Bit or Reset Bit instruction. This specifies the reference

DS | Used for the bit number of the bit you want to set or reset. The bit

HPP | Used number is in octal, and the first bit in the table is number “0.”

Helpful hint: — Remember that each V-memory location contains 16 bits. So, the bits of the
first word of the table are numbered from 0 to 17 octal. For example, if the table length is 6
words, then 6 words = (6 x 16) bits, = 96 bits (decimal), or 140 octal. The permissible range
of bit reference numbers would be 0 to 137 octal. Flag 53 will be set if the bit specified is
outside the range of the table.

Range
Operand Data Type D2-260/D2-262
aaa
V-memory V All (See page 3-57)
Discrete Bit Flags Description
P53 On when the bit number which is referred in the Set Bit or Reset Bit exceeds the range of the
table

. NOTE: Status flags are only valid until the end of the scan or another instruction that uses the
same flag is executed.
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For example, suppose we have a table starting at V3000 V3000

that is two words long, as shown to the right. Each word MSB LSB
in the table contains 16 bits, or 0 to 17 in octal. To set HEEEENEEEEEEEEEN
bit 12 in the second word, we use its octal reference (bit |« 16bits ——
14). Then we compute the bit's octal address from the

start of the table, so 17 + 14 = 34 octal. The following ViSB V3001 Lse
program shows how to set the bit as shown to a “1.” (TITI T IIITITI
In this ladder example, we will use input X0 to trigger 111111 76543210
the Set Bit operation. First, we will load the table 765432

length (two words) into the accumulator stack. Next,

we load the starting address into the accumulator. Since V3000 is an octal number we
have to convert it to hex by using the LDA command. Finally, we use the Set Bit (or Reset
Bit) instruction and specify the octal address of the bit (bit 34), referenced from the table

beginning.

DirectSOFT

X0

—|

LD
K2

Load the constant value 2
(Hex.) into the lower 16 bits
of the accumulator.

LDA
0O 3000

Convert octal 3000 to HEX
and load the value into the
accumulator. This is the

table beginning.

SETBIT
034

Set bit 34 (octal) in the table
toa™”.

Handheld Programmer Keystrokes

$STR - o || BNT

|SHFT|kNDST 5 - |PREV ”C2 || ENT|

Lo lanosn s (%0 | ]°s |20 [%0 %0 Jlov ]
1 S S P P I S 52
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Fill (FILL)

[ 260
] 262

DS | Used

HPP | Used

The Fill instruction fills a table of up to 255 V-memory FILL
locations with a value (Aaaa), which is either a V-memory

location or a 4-digit constant. The function parameters are Aaaa
loaded into the first level of the accumulator stack and the
accumulator by two additional instructions. Listed below
are the steps necessary to program the Fill function.

Step 1: Load the number of V-memory locations to be filled into the first level of
the accumulator stack. This parameter must be a HEX value, 0 to FFFF.

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

Step 3: Insert the Fill instructions which specifies the value to fill the table with.

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 Range D2-260/D2-262
A aaa
V-memory V |All (See page 3-57)
Pointer P |AllV mem (See page 3-57)
Constant K |0-FFFF
Discrete Bit Flag Description
SP53 On if V-memory address is out of range

In the following example, 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 on the first level of the accumulator stack when the Load Address instruction is
executed. The octal address 1600 (V1600) is the starting location for the table and is loaded
into the accumulator using the Load Address instruction. The value to fill the table with
(V1400) is specified in the Fill instruction.

DirectSOFT
Load the constant value 4

(HEX) into the lower 16 bits
of the accumulator

V1576

Convert the octal address V1577
1600 to HEX 380 and load the
value into the accumulator V1400 2|5/0/0 |v1600
S
. . 2| 5|00 V1602
Fill the table with the value
in V1400 2|5(0|0 |Vv1603
V1604

V1605

Handheld Programmer Keystrokes

S EI

|
; [ P I 2 P
|

Ea

el e S P |G P P P

Cead PR (PR PO e 1 GO G P P
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Find (FIND)

The Find instruction is used to search for a specified value
in a V-memory table of up to 255 locations. The function FIND
parameters are loaded into the first and second levels Aaaa
of the accumulator stack and the accumulator by three
[] 260 additional instructions. Listed below are the steps necessary
] 22 to program the Find function.

Step 1: Load the length of the table (number of V-memory locations) into the second

DS | Used level of the accumulator stack. This parameter must be a HEX value, 0 to FFFF.
HPP | Used

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

Step 3: Load the offset from the starting location to begin the
search. This parameter must be a HEX value.

Step 4: Insert the Find instruction which specifies the first value to be found in the table.

Results: The offset from the starting address to the first V-memory location which
contains the search value is returned to the accumulator as a HEX value. SP53
will be set on if an address outside the table is specified in the offset or the value
is not found. If the value is not found, 0 will be returned in the accumulator.

EENDEER T Range D2-260/D2-262

A aaa
V-memory v All (See page 3-57)
Constant K 0-FFFF

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.

Discrete Bit Flag Description
SP53 On if there is no value in the table that is equal to the search value.

NOTE: Status flags are only valid until another instruction that uses the same flags is executed.
The pointer for this instruction starts at 0 and resides in the accumulator.

In the example on the following page, 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 second stack location when the following Load Address and Load
instruction is executed. The octal address 1400 (V1400) is the starting location for the table
and is loaded into the accumulator. This value is placed in the first level of the accumulator
stack when the following Load instruction is executed. The offset (K2) is loaded into the
lower 16 bits of the accumulator using the Load instruction. The value to be found in the
table is specified in the Find instruction. If a value is found equal to the search value, the
offset (from the starting location of the table) where the value is located will reside in the
accumulator.
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DirectSOFT
X1
—| I o 0123 |via0 o Table length
K6 Offset
o 05|00 [vidor 1
Load th tant value 6 i
(ﬁéxﬁﬁ?iﬁ,"wevﬁuﬁbns Begin here 91999 |vuo2 2
of the accumulator 310[7 4 |viaos 3 Accumulator
™ 8190819 lvuoa 4 | — 00 00O O0 0 4
11010 lviaes s V1404 contains the location
O 1400 where the match was found.
X | X | X | X [v1408 The value 8989 was the 4th
Convert octal 1400 to HEX | x| x [ x location after the start of the
300 and load the value into V1407 specified table.
the accumulator
LD
K2
Handheld Programmer Keystrokes
Load the constant value 2 ‘$ H H B ‘ ‘
into the lower 16 bits of ENT
:heaccum\ﬁlator ' STR % 1
L D G
v (371 | fose[° s || > [erev][® g [lovr |
Keoeo El N N Y e e A
Find the location in the tabl SHFT H'— HD HPREV HC H ENT ‘
et S e PO :
F | N D | J | J
o7 e [ [P0 [ o [t [ o s [0 o [ ]
Find Greater Than (FDGT)
The Find Greater Than instruction is used to search for G
the first occurrence of a value in a V-memory table that is FDGT
greater than the specified value (Aaaa), which can be either Aaaa
a V-memory location or a 4-digit constant. The function

] 260 parameters are loaded into the first level of the accumulator
stack and the accumulator by two additional instructions.

M 262 |isted below are the steps necessary to program the Find
Greater Than function.

NOTE: This instruction does not have an offset, such as the one required for the FIND instruction.

Step 1: Load the length of the table (up to 255 locations) into the first level of the

DS | Used accumulator stack. This parameter must be a HEX value, 0 to FFFF.

HPP | Used

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

Step 3: Insert the FDGT instruction which specifies the greater than search value.

Results: The offset from the starting address to the first V-memory location which contains
the greater than search value is returned to the accumulator as a HEX value. SP53
will be set on if the value is not found and 0 will be returned in the accumulator.

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 Range D2-260/D2-262

A aaa
V-memory v All (See page 3-57)
Constant K 0-FFFF
Discrete Bit Flags Description
SP53 Onif there is no value in the table that is equal to the search value.

NOTE: Status flags are only valid until another instruction that uses the same flags is executed.
The pointer for this instruction starts at 0 and resides in the accumulator.

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 1400 (V1400) is the starting location for the table and is loaded into

the accumulator. The greater than search value is specified in the Find Greater Than
instruction. If a value is found greater than the search value, the offset (from the starting
location of the table) where the value is located will reside in the accumulator. If there is no
value in the table that is greater than the search value, a zero is stored in the accumulator
and SP53 will come ON.

DirectSOFT
X1
LD
—| I K6 Beginhere ——| 0| 1|2 |3 [vi400 o0 Table length
0[5[0]0 |vido1 1 Accumulator
Load the constant value 6
(HEX) into the lower 16 bits 919(9]9 vmz 2 | —— 0000 0O0O0 2
of the accumulator 3|0|7 )4 |vi403 3 V1402 contains the location
slol8 |9 |vis 4 where the first value greater
LDA than the search value was
110110 |via05 5 found. 9999 was the 2nd
01400 x| x| x| location after the start of the
V1406 specified table.
Convert octal 1400 to HEX x| x|xx
300 and load the value into V1407
the accumulator
FDGT
K8989
Find the value in the table
greater than the specified value
Handheld Programmer Keystrokes
$ B
ISTRH9H 1 ‘E”T‘
L D G
[ |psn[* s || > J[reev |6 Jlo |
L D A B E A A
’S”FT HANDSTH 3 H 0 H - H 1 H 4 H 0 H 0 HE“T ‘
F D G T | J | J
o) 1P [0 el Joo [0 [ oo o]
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Table to Destination (TTD)

] 260
] 262

The Table To Destination instruction moves a value from a

V-memory table to a V-memory location and increments TTD
the table pointer by 1. The first V-memory location in the _
table contains the table pointer which indicates the next Vaaa
location in the table to be moved. The instruction will be
executed once per scan provided the input remains on.
The table pointer will reset to 1 when the value equals

DS | Used

the last location in the table. The function parameters are

HPP | Used

loaded into the first level of the accumulator stack and the

accumulator by two additional instructions. Listed below
are the steps necessary to program the Table To Destination
function.

Step 1: Load the length of the data table (number of V-memory locations) into the first
level of the accumulator stack. This parameter must be a HEX value, 0 to FF.

Step 2: Load the starting V-memory location for the table into the
accumulator. (Remember, the starting location of the table is used
as the table pointer.) This parameter must be a HEX value.

Step 3: Insert the TTD instruction that specifies the destination V-memory location (Vaaa).

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.

Helpful hint: The instruction will be executed every scan if the input logic is on. If you do
not want the instruction to execute for more than one scan, a one shot (PD) should be used
in the input logic.

Helpful hint: The pointer location should be set to the value where the table operation will

begin. The special relay SPO or a one shot (PD) should be used so the value will only be set
in one scan and will not affect the instruction operation.

Operand Data Type 02_228}'33.262

aaa
V-memory V All (See page 3-56)

Discrete Bit Flags Description
SP53 On if there is no value in the table that is equal to the search value.

NOTE: Status flags (SPs) are only valid until:
— another instruction that uses the same flag is executed, or
— the end of the scan.

The pointer for this instruction starts at 0 and resets when the table length is reached. At first
glance it may appear that the pointer should reset to 0. However, it resets to 1, not 0.
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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 1400 (V1400) is the starting location for the source table and is loaded into
the accumulator. Remember, V1400 is used as the pointer location, and is not actually
part of the table data source. The destination location (V1500) is specified in the Table to
Destination instruction. The table pointer (V1400 in this case) will be increased by “1" after

each execution of the TTD instruction.

DirectSOFT
X1 LD Load the constant value 6
_| (HEX) into the lower 16 bits
ke of the accumulator

Convert octal 1400 to HEX
300 and load the value into
01400 the accumulator. This is the
table pointer location

LDA

Copy the specified value from
the table to the specified
V1500 destination (V1500)

TTD

Handheld Programmer Keystrokes

EEIES

(= o]0 [ > J[emev ][0 ] v |

el PP P I P G O ' 2

L2 Y Y N N P G P

It is important to understand how the table Table Table Pointer
ample table, you'l notice hat the ret data ¥ PE[eTo] o6 [oTeeTo]wwes
location, V1401, will be used when the pointer is ::zi : 3 j j ; Destination
0.6, Why? Becaee the pointer 5 only equalto 0 vies [e[o]o]s] 2 DDXDdvieo
before the very first execution. From then on, it V1405 (1] 0|1 (0| 4

increments from 1 to 6, and then resets to 1. viao6 [2]| 0|4 |6 5

Also, our example uses a normal input contact vido7 | X| X X | X

(X1) to control the execution. Since the CPU scan

is extremely fast, and the pointer increments
automatically, the table would cycle through the
locations very quickly. If this is a problem, you have
an option of using SP56 in conjunction with a one-
shot (PD) and a latch (C1 for example) to allow the
table to cycle through all locations one time and
then stop. The logic shown here is not required, it's
just an optional method.

DirectSOFT  Display (optional latch example using SP56)

- (®)

T .

‘ Load the constant value 6
| | (HEX) into the lower 16 bits
| of the accumulator

co c1
—{ }—( SET )
SP56 c1

=

Since Special Relays are
reset at the end of the scan,
this latch must follow the TTD
instruction in the program.
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The following diagram shows the scan-by-scan results of the execution for our example
program. Notice how the pointer automatically cycles from 0 to 6, and then starts over at 1
instead of 0. Also, notice how SP56 is only on until the end of the scan.

Scan N Before TTD Execution After TTD Execution
Table Table Pointer Table Table Pointer (Automatically Incremented)
viot [o]5]oJo]oe [ofoJo]o]viao viaot [o]5]oJo] o6 [o]o]o]1 v
V1402 (9|99 |9 1 V1402 (91919 |9 1
vias [3|o7[4] 2 viaos [3[o]7[4] 2 "
5 V1500
V1404 (8|9 |8 (9] 3 V1404 (8 |9 |8 [9]| 3 _
vidos [1[o]1]o]| 4 via0s [1[of1]o] 4
SP56 SP56
viaos [2]|of4a]6]| 5 via06 [2 [o[a]6]| 5
— | spss=0FF —1 |— spes=0rF
V1407 | X| X[ X [ X V1407 [ X [ X | X [ X
Scan N+1 Before TTD Execution After TTD Execution
Table Table Pointer Table Table Pointer (Automatically Incremented)
viaot [o]5]ofo]oe [ofoJo]1]via0 viaor [o]s5]ofo]oe [o]oo]2]va0
vido2 [9fofa]a]| 1 vi402 (9 o fo]a]| 1
viaos [3]0]7 (4] 2 Destination vido3 |3 |07 |4 2\P inat
vios [a[o o] 5 Lels[oo]viero vios [8[ofefe] o Lelefofo]viso
viaos [1]o1]o] 4 viaos [1To 1 o] 4
viaos | 2|04 6| 5 SPs6 via06 [2 [0 [4]6| 5 SP
—| |— SP56= OFF —| | spse=oFF
V1407 | X| X| X | X vi4o7 [ X [ X [x|x
Scan N+5 Before TTD Execution After TTD Execution
Table Table Pointer Table Table Pointer (Automatically Incremented)
viaot [o]5]oJo]oe [ofoJo]5]via0 viaor [o]s5]oJo]oe [o]oTo[s]via0
vi402 (9] 9o o] 1 vi402 (9 o fo]a]| 1
Destination Destinatit
V1403 [ 3|0 |7 |4 2 V1403 (3|0 |7 |4 2
viaos [a[o[e]o] & Llefi[o]vie vios [8[ofefs] o L[2lofafe]viso
viaos [1]o1]o] 4 viaos [1 o1 o] 4
vidos |2[of4]e]| 5 SP56 vido6 [2 [0 [4]6]| 5 SP56
vaor [XTxTx X — |— spos=orr viaor XXX —] | spss=on
until end of scan
or next instruction
that uses SP56
SCan N+6 Before TTD Execution After TTD Execution

Table Table Pointer Table Table Pointer (Resets to 1, not 0)
visor [0]5[0Jo]oe [0]o]o]6]vim viao1 [0]5]oJo] o 6 [0]o]o]1]viaco
V1402 |9 9|9 |9 1 V1402 [9 |9 |9 |9 1

Destination Destination

V1403 | 3| 0|7 |4 2 V1403 |3 |0 |7 |4 2
viaa [8]9]s o] 3 [2lo]ee]vis0 viaoa [8 o8 [s] & Lolsfofo]viesw
V1405 [ 1] 0|1 ]0 4 V1405 (1|0 |1 |0 4
V1406 | 2| 0|4 |6 5 SP56 V1406 |2 [0 |4 |6 5 SP56
viaor [ x| x| x]x SPS6.= OFF viaor [x [x[x]x | SPS6.= OFF
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Chapter 5: Standard RLL Instructions.

Remove from Bottom (RFB)
The Remove From Bottom instruction moves a value from
the bottom of a V-memory table to a V-memory location RFB
and decrements a table pointer by 1. The first V-memory Vaaa
location in the table contains the table pointer which
] 20 indicates the next location in the table to be moved. The
instruction will be executed once per scan provided the input
M 262 remains on. The instruction will stop operation when the
pointer equals 0. The function parameters are loaded into

DS | Used | the first level of the accumulator stack and the accumulator

HPP | Used | by 2 additional instructions. Listed below are the steps

necessary to program the Remove From Bottom function.

Step 1: Load the length of the table (number of V-memory locations) into the first
level of the accumulator stack. This parameter must be a HEX value, O to FF.

Step 2: Load the starting V-memory location for the table into the accumulator.
(Remember, the starting location of the table blank is used as
the table pointer.) This parameter must be a HEX value.

Step 3: Insert the RFB instructions which specifies destination V-memory location (Vaaa).

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.

Helpful hint: The instruction will be executed every scan if the input logic is on. If you do
not want the instruction to execute for more than one scan, a one shot (PD) should be used
in the input logic.

Helpful hint: The pointer location should be set to the value where the table operation will
begin. The special relay SPO or a one shot (PD) should be used so the value will only be set
in one scan and will not affect the instruction operation.

Operand Data Type 02_223?33_262
aaa
V-memory v All (See page 3-57)
Discrete Bit Flags Description

SP56 On when the table pointer equals 0

NOTE: Status flags (SPs) are only valid until:
— another instruction that uses the same flag is executed, or
. — the end of the scan.

The pointer for this instruction can be set to start anywhere in the table. It is not set automatically.
You have to load a value into the pointer somewhere in your program.
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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 1400 (V1400) is the starting location for the source table and is loaded into
the accumulator. Remember, V1400 is used as the pointer location, and is not actually
part of the table data source. The destination location (V1500) is specified in the Remove
From Bottom. The table pointer (V1400 in this case) will be decremented by “1” after each
execution of the RFB instruction.

DirectSOFT

X1 LD
— | K

Load the constant value 6
(HEX) into the lower 16 bits
of the accumulator

LDA
0 1400

Convert octal 1400 to HEX
300 and load the value into
the accumulator. This is the
table pointer location

RFB
V1500

Copy the specified value from
the table to the specified
destination (V1500)

Handheld Programmer Keystrokes
X

Core
; S s | > J[rmev ]|y o ]
|

ENT ‘

SHFTHANDSTH 3 HAO H 4 HB1 HE4 HAO HAO H ENT‘

B Y B N e e
It is important to understand how the table locations Tatle Table Poiter
are numbered. If you examine the example table, you'll e Lofolo [o]vreo
notice that the first data location, V1401, will be used viaos [3To 7 17 Destination
when the pointer is equal to one. The second data v [ [a o] DDDTvsm
location, V1402, will be used when the pointer is equal a:zz l z l 2 :
to two, etc. viaor XTI
Also, our example uses a normal input contact (X1) to :
control the execution. Since the CPU scan is extremely
fast, and the pointer decrements automatically, the table 7@
would cycle through the locations very quickly. If this is b—o—( ™)

a problem for your applicaton, you have an option of co
using a one-shot (PD) to remove one value each time
the input contact transitions from low to high.

Load the constant value 6
(HEX) into the lower 16 bits
of the accumulator

| Convertoota 1400t HEX

300 and load the value into

| the accumulator. This is the
table pointer location.
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Chapter 5: Standard RLL Instructions.

The following diagram shows the scan-by-scan results of the execution for our example
program. Notice how the pointer automatically decrements from 6 to 0. Also, notice how

SP56 is only on until the end of the scan.

Example of Execution

Scan N Before RFB Execution After RFB Execution
Table Table Pointer Table Table Pointer (Automatically Decremented)
vior [o]s]oJo] 1+ [o]o]o]6]vico vior [o[s]oJo] 1 [o]o]o[s |viao
viaoz |9 9o 9] 2 vidoz |9 |99 [9] 2
viaos [3|o]7[a] 3 Destination vias [3 o7 4] s "
4 V1500
viaos | 8|98 o] 4 vido4 (898 [9] 4 _
viaos |1]of1fo]| 5 vi405 |1 |0 |1 [o| 5 /
SP56 SP56
viaos | 2|04 |6]| & V406 [2 |0 |4 [6]| 6
—] |— sPse=oFF |— sPs6=oFF
V407 | X| X[ X[ X V407 [ X X | X [X
Scan N +1 Before RFB Execution After RFB Execution
Table Table Pointer Table Table Pointer (Automatically Decremented)
viaor [o]sofo] 1 [o]o]o]5]vta0 vigot [o[s[oJo] 1 [oJoJoTa]vi00
vis2 |9 9fofo]| 2 vi402 (9|99 fo| 2
Destination Destination
V1403 | 3| 0|7 [4 | 3 V1403 |3 |0 7 (4] 3
V1404 (81918 19| 4 [2[o]4]e]viseo viaos |8 )98 |a] 4 Lo T To]viso
vi4os |1]of1|o]| 5 vi405 [1]0 |1 [o| 5
SP56 SP56
viaos | 2|04 f6]| 6 vidos |2 |04 [6] 6
—] b— sse=orF — |— sPss=orF
V1407 | X| X| X[ X V1407 | X | X | X | X
SCan N +4 Before RFB Execution After RFB Execution
Table Table Pointer Table Table Pointer (Automatically Decremented)
visor [o]sofo] 1 [o]oJo]2]vi00 viaor [o]sTofo] 1 [ofoJo 1 ]vteoo
vid02 |9 9fofo]| 2 vi402 (9 |9 |9 fo] 2
viaos [310[7 2 3 Destination viaos [3 107 [2 3\ Destination
vioa [31ola o] 4 L[3lol7]e]vis0 v [sTsTaTs| « Lelefe]oJviso
vi4os5 |1]of1|o]| 5 vi405 1|0 |1 [o| 5
vidos | 2|04 f6]| & SP56 V1406 |2 |0 |4 [6] 6 SP56
vigor | X X [x[x _| |_ SP56 = OFF vigor [ X X[ X [X |— SP56.= OFF
Scan N +5 Before RFB Execution After RFB Execution
Table Table Pointer Table Table Pointer
viaor [osofo] 1 [o]oJo]1]via0 viaor [o]s[o o] 1 [o]oJoTo Jviaoo
vis02 |9 9o o] 2 vi402 (9|99 fo| 2
Destination Destination
V1403 | 3| 0|7 [4 | 3 V1403 |3 |0 (7 (4] 3
via [a]olale| & Lelelelofviso v [sTsTeTs| «  LolslofoJvisoo
viaos |[1]of1[o] 5 viaos [1]o]1[o] 5
viaos | 2|04 f6]| & SP56 viao6 |2 |04 [6] 6 SP56
vio7 | x| x| x[x SP56 = OFF viaor [ x [x[x[x | SPS6=ON

until end of scan
or nextinstruction
that uses SP56
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Source to Table (STT)

] 260
] 262

The Source To Table instruction moves a value from a STT
V-memory location into a V-memory table and increments ~———
a table pointer by 1. When the table pointer reaches the

end of the table, it resets to 1. The first V-memory location

in the table contains the table pointer which indicates the

next location in the table to store a value. The instruction

will be executed once per scan provided the input remains

on. The function parameters are loaded into the first

Vaaa

DS | Used

level of the accumulator stack and the accumulator with

HPP | Used

two additional instructions. Listed below are the steps

necessary to program the Source To Table function.

Step 1: Load the length of the table (number of V-memory locations) into the first
level of the accumulator stack. This parameter must be a HEX value, O to FF.

Step 2: Load the starting V-memory location for the table into the
accumulator. (Remember, the starting location of the table is used
as the table pointer.) This parameter must be a HEX value.

Step 3: Insert the STT instruction which specifies the source V-memory
location (Vaaa). This is where the value will be moved from.

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.

Helpful hint: The instruction will be executed every scan if the input logic is on. If you do
not want the instruction to execute for more than one scan, a one shot (PD) should be used
in the input logic.

Helpful hint: The table counter value should be set to indicate the starting point for the
operation. Also, it must be set to a value that is within the length of the table. For example,
if the table is 6 words long, then the allowable range of values that could be in the pointer
should be between 0 and 6. If the value is outside of this range, the data will not be moved.
Also, a one shot (PD) should be used so the value will only be set in one scan and will not
affect the instruction operation.

Range
Operand Data Type D2-260/D2-262
aaa
\V-memory V All (See page 3-57)
Discrete Bit Flags Description
SP56 On when the table pointer equals the table length.

5-160 I

NOTE: Status flags (SPs) are only valid until:

— another instruction that uses the same flag is executed, or

— the end of the scan

The pointer for this instruction starts at 0 and resets to 1 automatically when the table length is
reached.

DL205 User Manual, 5th Edition, Rev. C



Chapter 5: Standard RLL Instructions.

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 1400 (V1400), which is the starting location for the destination table and table
pointer, is loaded into the accumulator. The data source location (V1500) is specified in the
Source to Table instruction. The table pointer will be increased by “1" after each time the
instruction is executed.

DirectSOFT

_|X1|_ LD
K6
Load the constant value 6

(HEX) into the the lower 16 bits.
of the accumulator

LDA
01400

Convert octal 1400 to HEX
300 and load the value into
the accumulator

STT
V1500

Copy the specified value
from the source location
(V1500) to the table

Handheld Programmer Keystrokes
$ B
STR - 1

SHFT

L D
ANDST] 3

It is important to understand how the table Table Table Pointer
locations are numbered. If you examine the visor [x[x[x[x]oe [o]ofo]o]viaco
example table, you'll notice that the first data V1402 | X[ XX [X | 1 Dot Sounce
storage location, V1401, will be used when vi403 | X[ XX [x | 2

the pointer is equal to 0, and again when viaos XX [x] 5 Lelsfolofvise
the pointer is equal to 6. Why? Because the vidos | X [x[x [x | 4

pointer is only equal to 0 before the very first vidos | X [ x[x[x] s

execution. From then on, it increments from 1 vido7 | X [ x [x [x

to 6, and then resets to 1. .

Also, our example uses a normal input

contact (X1) to control the execution. Since DirectSOFT  (optionsl one-shat methoc)
the CPU scan is extremely fast, and the y o
pointer increments automatically, the source '] ( P )
data would be moved into all the table ! .
locations very quickly. If this is a problem for _|C0| LD
your application, you have an option of using ! K6
a one-shot (PD) to move 1 value each time Load the constant value 6
the input contact transitions from low to high. (HEX) Into e tower 16.0is

LDA

O 1400

| Convert octal 1400 to HEX
300 and load the value into

| the accumulator. This is the
starting table location.
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The following diagram shows the scan-by-scan results of the execution for our example
program. Notice how the pointer automatically cycles from 0 to 6, and then starts over at
1 instead of 0. Also, notice how SP56 is affected by the execution. Although our example
does not show it, we are assuming that there is another part of the program that changes
the value in V1500 (data source) prior to the execution of the STT instruction. This is not
required, but it makes it easier to see how the data source is copied into the table.

Example of Execution

Scan N

Before STT Execution After STT Execution
Table Table Pointer Table Table Pointer (Automatically Incremented)
viaor [x[x[x[x] o6 [o]o]o]o]viaon viaor [0 500 oe [0ofo]o 1 ]via0
vid02 [ X| x| x|x]| 1 Vi402 [ X [X | X | X 7\
Source Source
vi403 [X| X[ x|x]| 2 vi403 [ X [X|x|x| 2
viaos [X[x[x]x] 3 [o]s]o]o]vise0 viaos | X [X[X[x] 3 [o]s]o]o]viso0
vidos [ X| X[ x|x| 4 vi40s [ X [X|Xx|x| 4
SP56 SP56
vi406 [X| X |x|x]| 5 via06 [X [X|X|x| 5
— }— spso=orF —] |— spss=orF
V1407 | X| X| X[ X V1407 | X [ X | X [ X
Scan N+1 Before STT Execution After STT Execution
Table Table Pointer Table Table Pointer (Automatically Incremented)
vigot [o]5]0Jo]loe [ofoJo]1]via0 viaot [o[s]oJo]oe [ofoJo]2]via0
V1402 [ X| X| X[ X] 1 via02 |9 (9[99 1
viaoz | x| x| x]|x]| 2 Source viaos [X [X X [x 2\ Source
viaoa [x[x[x|x| s Lolels]e]vs0 viaoe o s [elele e fvisco
V1405 | X| X | X|X]| 4 Vi40s [ X [X|X|x| 4
viao6 [ x| x| x[x]| 5 SPS6 x[x[x]x] s SPs5
— b spso=orF V1406 — |— sPse=orr
vi407 [ X| X | X|X vio7 [ X [X|Xx|x
SCan N+5 Before STT Execution After STT Execution
Table Table Pointer Table Table Pointer (Automatically Incremented)
viaot [o]5]ofJo]os [o]oJo]s]v00 vigot [o[s]oJo]os [o]oJo]e]via0
vi402 (99|99 | 1 V1402 (9 (9|9 9| 1
Source Source
via03 [3]0]|7]4] 2 via03 [3 [0 |7 ]4]| 2
vios [8[o]e]o| 3 LzLofe]e]vie vus [6ToTeTs] 5 [2Iole]e]vieo
vi405 [1]o]1]0]| 4 vi405 [1 o |1]o| 4
vidos | X| X|X|x]| 5 SP56 vido6 [2 [0 |4 |6 5 SP56
vigor [ x| x| x[x SPS6= OFF vigor [ x [ x| x|x | SR8 = ON ot of scan
or next instruction
that uses SP56
Scan N+6 Before STT Execution After STT Execution
Table Table Pointer Table Table Pointer (Resets to 1, not 0)
visor [0]s5]oJo]os [o]oJo]6]viao0 viaor [1]2]3Ta] o 6 [0JoJo]1]vra00
vi402 (9|99 |o| 1 vi402 9 |9 |9 |9 1\
Source Source
V1403 | 3|07 |4 2 V1403 |3 |0 |7 |4 2
V1404 |81 9|8 |9 3 V1500 visos |8 9|8 ]9 3 V1500
V1405 |1[0]1 |0 | 4 V1405 |1 [0 |1 [0 4
V1406 | 2| 0|4 |6 5 SP56 V1406 |2 |0 |4 |6 5 SP56
viaor [ x| x]x]x P56 = OFF vior [x [xx]x | SPS6 = OFF
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Chapter 5: Standard RLL Instructions.

Remove from Table (RFT)

The Remove From Table instruction pops a value off of a

table and stores it in a V-memory location. When a value RFT

is removed from the table all other values are shifted up 1 —_

location. The first V-memory location in the table contains Vaaa

the table length counter. The table counter decrements by 1
[V 260  each time the instruction is executed. If the length counter is
[] 262 O or greater than the maximum table length (specified in the first level of the accumulator

stack), the instruction will not execute and SP56 will be on.

DS | Used | The instruction will be executed once per scan provided the input remains on. The function

HPP | Used | parameters are loaded into the first level of the accumulator stack and the accumulator

by 2 additional instructions. Listed below are the steps necessary to program the Remove
From Table function.

Step 1: Load the length of the table (number of V-memory locations) into the first
level of the accumulator stack. This parameter must be a HEX value, 0 to FF.

Step 2: Load the starting V-memory location for the table into the accumulator.
(Remember, the starting location of the table is used as the table
length counter.) This parameter must be a HEX value.

Step 3: Insert the RFT instructions which specifies destination V-memory
location (Vaaa). This is where the value will be moved to.

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.

Helpful hint: The instruction will be executed every scan if the input logic is on. If you do
not want the instruction to execute for more than one scan, a one shot (PD) should be used
in the input logic.

Helpful hint: The table counter value should be set to indicate the starting point for the
operation. Also, it must be set to a value that is within the length of the table. For example,
if the table is 6 words long, then the allowable range of values that could be in the table
counter should be between 1 and 6. If the value is outside of this range or 0, the data will
not be moved from the table. Also, a one shot (PD) should be used so the value will only be
set in one scan and will not affect the instruction operation.

Operand Data Type 02-238?33-262
aaa
V-memory v All (See page 3-57)
Discrete Bit Flags Description

SP56 On when the table counter equals 0.

NOTE: Status flags (SPs) are only valid until:
— another instruction that uses the same flag is executed, or
. — the end of the scan
The pointer for this instruction can be set to start anywhere in the table. It is not set automatically.
You have to load a value into the pointer somewhere in your program.
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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 1400 (V1400) is the starting location for the source table and is loaded into
the accumulator. The destination location (V1500) is specified in the Remove from Table
instruction. The table counter will be decreased by “1" after the instruction is executed.

DirectSOFT

X1 LD Load the constant value 6
_| | (Hex.) into the lower 16 bits
l K6 of the accumulator

LDA Convert octal 1400 to HEX
300 and load the value into
O 1400 the accumulator

RFT Copy the specified value
from the table to the
V1500 specified location (V1500)

: Handher :qu Ky‘k
(=1 [0 | > J[rrev][®s [
; o s "0 [ > P 5 % %0 o]

Rad L (P VY GO P P P

ENT ‘

Table Table Counter

Since the table counter specifies the range of
[o] oo 6]va00

data that will be removed from the table, it is
important to understand how the table locations
are numbered. If you examine the example table,
you'll notice that the data locations are numbered
from the top of the table. For example, if the table
counter started at 6, then all 6 of the locations
would be affected during the instruction execution.

Also, our example uses a normal input contact
(X1) to control the execution. Since the CPU scan
is extremely fast, and the pointer decrements

V1401
V1402
V1403

Destination

V1404
V1405
V1406
V1407

o v A WwoN =

x|nv|=|o|w]|o|e
x|o|lo|lo|lo|o|w
<x|a|=|ow|~]o|o
x|o|o|lo|s]|o|o

DirectSOFT (optional one-shot method)
X1 co

automatically, the data would be removed from | ( /)
the table very quickly. If this is a problem for your o

application, you have the option of using a one- v 6

shot (PD) to remove one value each time the input fperms———
contact transitions from low to high. (HEX) info he lower 16 bits

of the accumulator

LDA
O 1400

| Convert octal 1400 to HEX
300 and load the value into
| the accumulator. This is the
table pointer location.
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Chapter 5: Standard RLL Instructions.

The following diagram shows the scan-by-scan results of the execution for our example
program. In our example we're showing the table counter set to 4 initially (Remember,
you can set the table counter to any value that is within the range of the table). The table
counter automatically decrements from 4 to 0 as the instruction is executed. Notice how
the last 2 table positions, 5 and 6, are not moved up through the table. Also, notice how
SP56, which comes on when the table counter is O, is only on until the end of the scan.

Scan N

Before RFT Execution

After RFT Execution

Table Counter
Table Table Counter Table (Automatically d ecremented)
Table Counter vi401 |of5]0 o] 1 [oToJo ] 4]vta0 vi401 |9 9|9 |91 0 [o]o]o]3]vta00
indicates that 5
V1402 (9[99 ]9 2 V1402 (4 |0 |7 |9 2 0
::h:ssw;c‘:wswm vi403 [ 3|0|7 |4 3 Destinati vigos |8 ]9 |8 |9 35 0 Destination
used V1404 | 8| 9|8 |9 | 4 . . Starthere 1404 |8 |9 |8 |9 | 4 n.nn
V1405 1) 0|1 0| 5 V1405 (1 [0 [1]O| 5
SP56 SP56
V1406 2| 0|4 |6 | 6 V1406 (2 |0 |4 |6 6
— |— spss=oFF — |— spss=oFF
V1407 | X| X| X [ X V1407 | X | X | X [ X
Scan N+1 _
Before RFT Execution After RFT Execution
Table Counter
Table Table Counter Table (Automatically decremented)
vigor [9]9T9Te] 1 [o] oo ] 3]vt400 visor [ o7 e 15 , [o] o] o] 2]vi40
vi4o2 |4]0|7[9f 2 vidoz |8 [9 |8 |9 29 &
via3 [8]o|8|9]| 3 Destination Starthere vi403 |8 |9 |8 |9 3 Destination
vios [8]s]s]s| «  Lols[ofo]viso viaoa [8 [0 [ 0] 4 [o]s o] o]vrewo
V1405 [1|O0|1]|0]| 5 vi405 (1|0 |1 |05
vigs [2]of4]6] 6 sP vidos |2 [o[4[6]6 sp
—] SP56= OFF —] P56 = OFF
V1407 | X| X| X[ X V1407 [ X | X | X [ X
Scan N+2 Before RFT Execution After RFT Execution
Table Count Table Counter
Table able Counter Table (Automatically decremented)
viot [a]o]7 ][9] 1 [o]oo[2]viac0 vior [eJoTeo] 14 4 [o] o]0 1]via0
vido2 | 8|98 |9 2 bestinai Starthere V1402 | 8|9|8|9] 2 \z
Destination
V1403 (8| 9|8 | 9| 3 V1403 8|9 |89 3
s [85[s[s] ¢«  Lolefefo]vie0 vidos [8]9[8[0] 4 [+ o] 7] o]vie0
V1405 [1[O0f1]0f 5 V1405 [ 1|O0f1]0[5
V1406 2| 0|4 [6] 6 SP56 V1406 (2| 0|46 6 SP56
vidor | X[ x[x | x SPS6 = OFF vigor | x| x| x| x —1 |— spss-oFF
Scan N+3 Before RFT Execution After RFT Execution
Table Counter
Table Table Counter Table (Automatically decremented)
V1401 |8 |9 |89 1 |°| 0 |0 | 1 |V14OO Starthere V1401 | 8|9 |89 1 8 9 nnnn V1400
viaz |8 [9]8]9] 2 viaz [8]9]8]9]2 \i
Destinatio P
V1403 (8 |9 (8|9 3 vi403 | 8| 9|89 3 Destination
viaos [s]oals] +  Lelo]7]o]vieo viaos [8] ]3] 4 [e[o]e]o]vrmoo
vi405 (1|0 [1]0f 5 vi4o5 [1|O|1|O0|5
V1406 (2 |0 |4|6| 6 SP56 V1406 [2|0|4|6| 6 SP56
vigor [ x [x[x]x SPS6=OFF viaor | x| X[ x]x SP56 = ON
until end of scan

or next instruction
that uses SP56
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Add to Top (ATT)

] 260
] 262

DS

Used

HPP

Used

The Add To Top instruction pushes a value onto a ATT
V-memory table from a V-memory location. When the value
is added to the table, all other values are pushed down 1
location.

V aaa

The instruction will be executed once per scan provided the input remains on. The function
parameters are loaded into the first level of the accumulator stack and the accumulator by
2 additional instructions. Listed below are the steps necessary to program the Add To Top
function.

Step 1: Load the length of the table (number of V-memory locations) into the first
level of the accumulator stack. This parameter must be a HEX value, O to FF.

Step 2: Load the starting V-memory location for the table into the accumulator.
(Remember, the starting location of the table is used as the table
length counter.) This parameter must be a HEX value.

Step 3: Insert the ATT instruction that specifies the source V-memory
location (Vaaa). This is where the value will be moved from.

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.

Helpful hint: The instruction will be executed every scan if the input logic is on. If you do
not want the instruction to execute for more than one scan, a one shot (PD) should be used
in the input logic.

Helpful hint: The table counter value should be set to indicate the starting point for the
operation. Also, it must be set to a value that is within the length of the table. For example,
if the table is 6 words long, then the allowable range of values that could be in the table
counter should be between 1 and 6. If the value is outside of this range or zero, the data
will not be moved into the table. Also, a one shot (PD) should be used so the value will only
be set in one scan and will not affect the instruction operation.

Ran
Operand Data Type D2-260 132-262
aaa
V-memory V All (See page 3-57)
Discrete Bit Flags Description
SP56 On when the table counter equals 0.

NOTE: Status flags (SPs) are only valid until:
— another instruction that uses the same flag is executed, or
— the end of the scan

The pointer for this instruction can be set to start anywhere in the table. It is not set automatically.
You have to load a value into the pointer somewhere in your program.
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Chapter 5: Standard RLL Instructions.

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 1400 (V1400), which is the starting location for the destination table and table
counter, is loaded into the accumulator. The source location (V1500) is specified in the
Add to Top instruction. The table counter will be increased by “1” after the instruction is

executed.
DirectSOFT

X1

LD
— | ke

Load the constant value 6
(Hex.) into the lower 16 bits
of the accumulator

LDA
O 1400

Convert octal 1400 to HEX
300 and load the value into
the accumulator

ATT

V1500

Copy the specified value
from V1500 to the table

Handheld Programmer Keystrokes

PYENNED

e o™ | > o] o]

el P A P I G N =

ot 20 [ e [ > 20 5 % %6 o]
For the ATT instruction, the table counter determines Table Table Counter
the number of additions that can be made before viaoi [o]5T0 o] 1 [oT oo 2 ]vtao
the instruction will stop executing. So, it is helpful visoz [ 91919 19 2
to understand how the system uses this counter to viss | 31017 |4 3 Data Source
control the execution. vidoa | 8|98 9] 4 [XIxIxTx]visoo
For example, if the table counter was set to 2, and the V145 |1]0]1]0|5
table length was 6 words, then there could only be 4 ~ V1406 12]0]4 166
additions of data before the execution was stopped. V1407 [ X[ X| X [X
This can be calculated easily by: (e.g:6- 2= 4)
Table length — table counter = number of executions
Also, our example uses a normal input contact (X1) to POt (operoresemern
control the execution. Since the CPU scan is extremely ™)

fast, and the table counter increments automatically,
the data would be moved into the table very quickly.
If this is a problem for your application, you have an
option of using a one-shot (PD) to add one value each
time the input contact transitions from low to high.

Load the constant value 6
(HEX) into the lower 16 bits
of the accumulator

| Convertoctal 140010 HEX
300 and load the value into
| theaccumulator. This is the
starting table location
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The following diagram shows the scan-by-scan results of the execution for our example
program. The table counter is set to 2 initially, and it will automatically increment from 2
to 6 as the instruction is executed. Notice how SP56 comes on when the table counter is
6, which is equal to the table length. Plus, although our example does not show it, we are
assuming that there is another part of the program that changes the value in V1500 (data
source) prior to the execution of the ATT instruction.

Example of Execution

Scan N Before ATT Execution After ATT Execution
Table counter
Table Table counter Table (Automatically Incremented)
vior [0]5]oJo] 1 [oT oo 2]v1400 vior [ifefalal 1y 1, [o]o]o]3]vta00
viaoz [9]a]o o] 2 viaoz [0 [5[ofo] 2 3
vios [3]o[7 (4] 3 Data Source viaos [s T 15 s 32 ‘\
vidos (898 [0 4 [3 [ 4]vis00 v1404307442
viaos [1]o]1 o] s v140589895;)
SP56 SP56
viaos [2]o]4 6] 6 viaos [1 o1 ]o] 6
—] |— sPs6= oFF —] |— spss= oFF
viaoz | x| x| x [x V1407 XXXX\/
Discard Bucket
2046
v
Before ATT Execution After ATT Execution
Scan N+1 Table counter
Table Table counter Table (Automatically Incremented)
vior [1]2]s]4] 1 [oToTo]s]vi400 vuor [sTeTrTel 15 s [ooToT4]via00
viaoz [o]s[ofo] 2 viaoz [1]2]8]4]2 7
vi403 |9|9]9]|9]| 38 Data Source vi403 [0 |5 |o |0 39 8 Data Source
viaos [a]o[7]4] 4 [6]7 [ & Jvtso viaos [9 oo o 4D [s[e]7]e]visw
viaos (8] of8f9]| s v1405307459
SP56 SP56
1]o]1]of s 8lofs|o 69
V1406 — | spos=orr V1406 —] | sPse= orr
V1407 | X| X | X[ X V1407 | X [ X [ X | X x
Discard Bucket
20
Scan N+2 Before ATT Execution After ATT Execution Table counter
Table Table counter Table (Automatically Incremented)
visor [s5]e[7]8] 1 ofo]o]4]|viao0 vior [4[alala] 15 4 [o]o]o]5]via00
viaoz [1]2]s]4] 2 viaoz [5]6]7]8] 2 &
Data Source p Data Source
viaos [0 [s ool s viaos [ 1]2]34] s
vidos [9 9 [9]9] 2 [& [4]viso vidoa [o5] 00 49 [3]vis0
viaos [3[o]7[4]s v1405999953
viaoe (8|9 ]8[of 6 SP56 viaoe (3] o] 7|4 GD SP56
viaor [ X [X[X]x — | spso= orF viao7 | X[ X X[ x \/ — | spes-orF
Discard Bucket
L 8%
Scan N+3 Before ATT Execution After ATT Execution Table counter
Table Table counter Table (Automatically Incremented)
vidor [4]3[a]s]1 [oT oo 5 ]vi400 viaot [ 7] 7] 7| 701y 7 [o]o]o]e]viaco
V1402 (5|6 |7 |82 V1402 | 43|43 2 77
vis [1]2]3]4]a Data Source viaos [5]6] 78 @ Data Source
visoa (0|5 oo |4 7 V1500 vidoa [ 1]2] 3|4 49 V‘5°°
viaos (9[99 |s vmsosoosg
viaos [3[o]7]4]se SP56 viaoe [9] 9] 9|9 G‘D SP56
viaor [ x [x [x]x — | spss-oFF viaor | x| x| x| x X/ ontiiaoan
Discard Bucket or next instruction

that uses SP56

3074
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Table Shift Left (TSHFL)

The Table Shift Left instruction shifts all the bits in a
V-memory table to the left a specified number of bit TSHFL
positions. Vaaa

] 260 Table Shift Right (TSHFR)

ol The Table Shift Right instruction shifts all the bits in a
262 V-memory table to the right a specified number of bit TSHER

ositions. —
DS [ Used | - Vaaa

PP | Used The following description applies to both the Table Shift

Left and Table Shift Right instructions. A table is a range of

V-memory locations. The Table Shift Left and Table Shift Right instructions shift bits serially
throughout the entire table. Bits are shifted out the end of one word and into the opposite
end of an adjacent word. At the ends of the table, bits are either discarded, or zeros are
shifted into the table. The example tables below are arbitrarily four words long.

Table Shift Left

Table Shift Right ] )
in— Shift in zeros — Discard Bits
V-xoo I =— OO —
V-3000+1 LTI EEEEEEEEEEEEREEE
V-xox+2 (TTTTTTTTITTTTTTT] EESEESEEEEEEEEEE
Discard Bits — - Shiftin zeros — -
~— [IITITTIITITIIT111] =5 OO0

Step 1: Load the length of the table (number of V-memory locations) into the first
level of the accumulator stack. This parameter must be a HEX value, 0 to FF.

Step 2: Load the starting V-memory location for the table into the
accumulator. This parameter must be a HEX value. You can use
the LDA instruction to convert an octal address to hex.

Step 3: Insert the Table Shift Left or Table Shift Right instruction. This
specifies the number of bit positions you wish to shift the entire
table. The number of bit positions must be in octal.

Helpful hint: Remember that each V-memory location contains 16 bits. The bits of the first
word of the table are numbered from 0 to 17 octal. If you want to shift the entire table by
20 bits, that is 24 octal. Flag 53 will be set if the number of bits to be shifted is larger than
the total bits contained within the table. Flag 67 will be set if the last bit shifted (just before
it is discarded) isa “1".

Operand Data Type D2-2 ?82-262
aaa
V-memory V All (See page 3-57)
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Discrete Bit Flags Description

SP53 On when the number of bits to be shifted is larger than the total bits contained within the table

SP67 On when the last bit shifted (just before it is discarded) isa “1"

NOTE: Status flags are only valid until: V3000 V3000
. — the end of the scan [1] 2] 3] 4] [6] 7] 8] 1]

— or another instruction that uses the same flag is

executed. [s[ 6] 7] 8]

The example table to the right contains BCD data as [3[4la]4]

shown (for demonstration purposes). Suppose we

want to do a table shift right by 3 BCD digits (12 bits). HEHHE

Converting to octal, 12 bits is 14 octal. Using the Table [T 5] 6] ¢] (o]0 o] 5]

Shift Right instruction and specifying a shift by octal

14, we have the resulting table shown at the far right.
Notice that the 2-3-4 sequence has been discarded,

and the 0-0-0 sequence has been shifted in at the bottom.

The following ladder example assumes the data at V3000 to V3004 already exists as shown
above. We will use input X0 to trigger the Table Shift Right operation. First, we will load the
table length (5 words) into the accumulator stack. Next, we load the starting address into
the accumulator. Since V3000 is an octal number we have to convert it to hex by using the
LDA command. Finally, we use the Table Shift Right instruction and specify the number of
bits to be shifted (12 decimal), which is 14 octal.

DirectSOFT
X0 LD Load the constant value 5
_| | (Hex.) into the lower 16 bits
I K5 of the accumulator.

Convert octal 3000 to HEX
and load the value into the
O 3000 accumulator. This is the
table beginning.

LDA

Do a table shift right by 12
TSHFR bits, which is 14 octal.

Handheld Programmer Keystrokes

$STR > |["o | BT

SHFT || tvostl| P 5 || = || PREV ([T 5 || ENT

SHET |l anost]| s M0 | 2 I[%s M0 %0 ||Mo | BT

SHFT || T o || sHFT SRST Ho|F I e .= Ul P ENT
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AND Move (ANDMOV)

The AND Move instruction copies data from a table to the ANDMOV
specified memory location, ANDing each word with the Vaaa
accumulator data as it is written.

] 20 OR Move (ORMOV)
V] 262 The Or Move instruction copies data from a table to the ORMOV

specified memory location, ORing each word with the Vaaa
accumulator contents as it is written.

Exclusive OR Move (XORMOV)
The Exclusive OR Move instruction copies data from a table XORMOV

to the specified memory location, XORing each word with Vaaa
the accumulator value as it is written.

The following description applies to the AND Move, OR

Move, and Exclusive OR Move instructions. A table is just a range of V-memory locations.
These instructions copy the data of a table to another specified location, preforming a
logical operation on each word with the accumulator contents as the new table is written.

|z| 260 Step 1: Load the length of the table (number of V-memory locations) into the first
|Zl 262 level of the accumulator stack. This parameter must be a HEX value, 0 to FF.

Step 2: Load the starting V-memory location for the table into the

DS | Used accumulator. This parameter must be a HEX value. You can use

the LDA instruction to convert an octal address to hex.

HPP | Used
Step 3: Load the BCD/hex bit pattern into the accumulator which will be
logically combined with the table contents as they are copied.
Step 4: Insert the AND Move, OR Move, or XOR Move instruction. This specifies
the starting location of the copP/ of the original table. This new table
will automatically be the same length as the original table.
Range
Operand Data Type D2-260/D2-262
aaa
V-memory V All (See page 3-57)
The example table to the right contains BCD data as V3000 V3100
shown (for demonstration purposes). Suppose we [3[3]3][3] ANDmMOV
want to move a table of two words at V3000 and AND K6666

it with K6666. The copy of the table at V3100 shows 6] 6] 6] 6]

the result of the AND operation for each word.

The program on the next page performs the ANDMOV operation example above. It
assumes that the data in the table at V3000 — V3001 already exists. First we load the table
length (two words) into the accumulator. Next we load the starting address of the source
table, using the LDA instruction. Then we load the data into the accumulator to be ANDed
with the table. In the ANDMOV command, we specify the table destination, V3100.
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Pom | > [*o J[o]

e ol | = ][]

[ o ®a %0 | > % J1%0 [ "o ] o]
il PP A I 7 P P G
7 e P O P O

The example to the right shows a table of two words at
V3000 and logically ORs it with K8888. The copy of the

table at V3100 shows the result of the OR operation for
each word.

The program to the right performs the ORMOV example
above. It assumes that the data in the table at V3000 —
V3001 already exists. First we load the table length (two
words) into the accumulator. Next we load the starting
address of the source table, using the LDA instruction.
Then we load the data into the accumulator to be

ORed with the table. In the ORMOV command, we
specify the table destination, V3100.

DirectSOFT

-y

LD

V3000

HEEE

HEEE

Cora ]| > [ [ =]

1 P O Y ) G

[ ot s o | > %% J[%0 %0 %o Jor]

Lo sl ° 5 | > Jlemev ][ o ' ' ' JL ]
%on JLo7 s | R o | > 25 [P0 %0 [ o]

The example to the right shows a table of two words at
V3000 and logical XORs it with K3333. The copy of the
table at V3100 shows the result of the XOR operation for
each word.

The ladder program example for the XORMOV is similar
to the one above for the ORMOV. Just use the XORMOV
instruction. On the Handheld Programmer, you must use
the SHFT key and spell "XORMOV" explicitly.

DirectSOFT 32

K2

Load the constant value 2
(Hex.) into the lower 16
bits of the accumulator.

LDA
03000
Convert otal 3000 to HEX
and load the value into the

accumulator. This is the
table beginning.

LD
K6666

Load the constant value
6666 (Hex.) into the lower
16 bits of the accumulator.

ANDMOV
03100

Copy the table to V3100,
ANDing its contents with the
accumulator as it is written.

ORMOV
K8888

—_—

LD

_y

V3000

HEEE
HERE
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Load the constant value 2
(Hex) into the lower 16 bits
of the accumulator.

LDA
03000

Convert octal 3000 to HEX
and load the value into the
accumulator. This is the
table beginning.

LD
K8888

Load the constant value
8888 (Hex.) into the lower
16 bits of the accumulator.

ORMOV
03100

Copy the table to V3100,
ORing its contents with the
accumulator as it is written.

V3100
XORMOV
K3333 ....
—

[2] 2] 2]2]
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Find Block (FINDB)

The Find Block instruction searches for an occurrence of a
specified block of values in a V-memory table. The function FINDB
parameters are loaded into the first and second levels of the ™ | Aaaa
accumulator stack and the accumulator by three additional
[] 260 instructions. If the block is found, its starting address will
] 22 be stored in the accumulator. If the block is not found, flag
SP53 will be set.

Range
g Cperand DataType D2-260/D2-262
HPP | N/A A aaa
\V-memory v All (See page 3-56)
V-memory P All (See page 3-56)

Discrete Bit Flags Description

On when the Find Block instruction was executed but did not find

SPS3 the block of data in table specified.

The steps below are necessary to program the Find Block function.

Step 1: Load the number of bytes in the block to be located. This
parameter must be a decimal value from 1 to 256.

Step 2: Load the length of a table (number of words) to be searched. The
Find Block will search multiple tables that are adjacent in V-memory.
This parameter must be a decimal value from 1 to 128.

Step 3: Load the ending location for all the tables into the accumulator.
This parameter must be a HEX value. You can use the LDA
instruction to convert an octal address to hex.

Step 4: Load the table starting location for all the tables into the
accumulator. This parameter must be a HEX value. You can use
the LDA instruction to convert an octal address to hex.

Step 5: Insert the Find Block instruction. This specifies the starting
location of the block of data you are trying to locate.

Start Addr.
Sample Program of FINDB

V2000 ; X1 |

Table 1 16 words D
V2017 —l
V2020 I K32
I 16 words Start Addr. =
V2040 V3000 K16

16 words
V2057 Table 3 Block 32 bytes
V3017
b 02777

LDA

L]
L]
V2760 02000
Table 32 :I 16 words
varrr FINDB

V3000

=
>

End Addr.

{END)
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Swap (SWAP)

The Swap instruction exchanges the data in two tables of SWAP
equal length. — Vaaa
The following steps apply to both the Set Bit and Reset Bit

table instructions.

] 260

Step 1: Load the length of the tables (number of V-memory locations) into
M 262 the first level of the accumulator stack. This parameter must be a HEX
value, 0 to FF. Remember that the tables must be of equal length.

DS | Used
HPP | Used | Step 2: Load the starting V-memory location for the first table into the
accumulator. This parameter must be a HEX value. You can use
the LDA instruction to convert an octal address to hex.

Step 3: Insert the Swap instruction. This specifies the starting address of the second table.

Helpful hint: The data swap occurs within a single scan. If the instruction executes on
multiple consecutive scans, it will be difficult to know the actual contents of either table at
any particular time. So, remember to swap just on a single scan.

Operand Data Type 02-223'/]33-262
aaa
\-memory V All (See page 3-57)

V3000 V3100
The example to the right shows a table of two words
at V3000. We will swap its contents with another table swap [als]c]o]
of two words at V3100 by using the Swap instruction.

Y Using P [s[6]7]8] Lofo[o]o]

The example program below uses a PD contact
(triggers for one scan for off-to-on transition). First, we load the length of the tables (two
words) into the accumulator. Then we load the address of the first table (V3000) into the

accumulator using the LDA instruction, converting the octal address to hex. Note that it
does not matter which table we declare “first,” because the swap results will be the same.

DirectSOFT

X0 LD Load the constant value 2
J’ (Hex.) into the lower 16 bits
K2 of the accumulator.

LDA Convert octal 3000 to HEX
and load the value into the
0O 3000 accumulator. This is the
table beginning.

SWAP Swap‘the con(ems of the
table in the previous
V3100 instruction with the one at

Handheld Programmer Keystrokes

$str ’SHFT HPCV ‘Ds H 2 HAO H T ‘
SHET HkNDSTuos H 2 HPREV ch H ENT ‘
e Jhwost] °s %o [ > P %0 20 [0 Jlov ]

Rl ol 0 PO P O I P G P P 22
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Clock/Calendar Instructions
Date (DATE)

The Date instruction can be used to set the date in the

CPU. The instruction requires two consecutive V-memory ___ | DATE

locations (Vaaa) to set the date. If the values in the specified V aaa
V] 25041 locations are not valid, the date will not be set. The current

date can be read from 4 consecutive V-memory locations
Mz (v7771-v7774).

] 262

V-memory Location (BCD)
o5 Toma Range (READ Only)
PP | Used Year 0-99 V7774
[Month 112 V7773
[Day 1-31 V7772
Day of Week 0-06 V7771

The values entered for the day of week are:
0=Sunday, 1=Monday, 2=Tuesday, 3=Wednesday, 4=Thursday, 5=Friday, 6=Saturday.

Operand Data Type

D2-250-1 D2-260/D2-262
aaa aaa
V-memory V All (See page 3-56) All (See page 3-57)

In the following example, when CO is on, the constant value (K94010301) is loaded into the
accumulator using the Load Double instruction (CO should be a contact from a one shot
(PD) instruction). The value in the accumulator is output to V2000 using the Out Double
instruction. The Date instruction uses the value in V2000 to set the date in the CPU.

DirectSOFT Constant (K)
co LoD leof T3 o] ] In this example, the Date
K94010301 _'_ _'_ instruction uses the value setin
T see [FTa o1 ][o]2]o]1] | V2000and V2001 fo set the date
value (K94010301) in the appropriate V. memory
into the accumuiator locations (V7771-V7774).
U nee L2 ]e [t ][0T o o] 1]
= .
V2000 | |
P T —
the accumulator to ﬂnn. n.nn
V2000 and V2001 V2001 V2000
Format
DATE V2001 V2000
il 9fafo1]o]s o]
Set the date in the CPU | | | | | | | | | |
using the value in V2000 —— —— e — e ——
and 2001 l J. J. l.
Handheld Programmer Keystrokes Year Month Day Day of Week

A B
NN

A
Fo e
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] 2s0-1
] 260
] 262

DS

Used

HPP

Used

Time (TIME)

The Time instruction can be used to set the time (24-hour TIME
clock) in the CPU. The instruction requires two consecutive =~ ——
V-memory locations (Vaaa) which are used to set the time. V aaa

If the values in the specified locations are not valid, the
time will not be set. The current time can be read from
memory locations V7747 and V7766-V7770.

V-memory Location
(BCD) (READ Only)

Date Range

1/100 seconds (10ms) 0-99 V7747
Seconds 0-59 V7766
Minutes 0-59 V7767
[Hour 0-23 V7770

D2-250-1 D2-260/D2-262

aaa aaa
\V-memory Vv All (See page 3-56) All (See page 3-57)

In the following example, when CO is on, the constant value (K73000) is loaded into the
accumulator using the Load Double instruction (CO should be a contact from a one shot
(PD) instruction). The value in the accumulator is output to V2000 using the Out Double
instruction. The Time instruction uses the value in V2000 to set the time in the CPU.

DirectSOFT Constant (K)
o o5 [oJoJo]7][3]o]oJo] |The Time instruction uses the
— | k73000 i i value set in V2000 and V2001 to
- i x set the time in the appropriate V-
Load T}ffs%r&%t)a:&o nee.[0]oo]7][s]o]o]o] memory locations (V7766-V7770)
the accumulator
e P O] 0o
] V2000 i i
s [ofolo[7]fso]o]o]
and V2001 V2001 V2000 Format
V2001 V2000
TIME
T [0 oo [7][s]o]o o]
Set the time in the CPU T T
using the value in V2000 l l l J_

and V2001

Not Hour Minutes Seconds
Used

Handheld Programmer Keystrokes

’$STR H 4 HNEXT
Lo Jawosr|® s [°s [ > Jlemev]ls o %6 *0 [0 Jlov ]
; Lo P > 02 0 2o %6 Jlo ]

Gl I L PR G A P P P

o e e o]
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CPU Control Instructions
No Operation (NOP)

] 20 The No Operation is an empty (not programmed) memory location.

Tl —( NOP )

[V 2501
] 260

M 262 DirectSOFT Handheld Programmer Keystrokes

ENT ‘

DS | Used ‘ < NOP ) ISHFT HNTMR HCI)NST# Pcv H

HPP | Used ‘

End (END)

V] 220 The End instruction marks the termination point of the normal program
scan. An End instruction is required at the end of the main program 4( END )
M 240 body. If the End instruction is omitted, an error will occur and the CPU
|Z[ 2501 Wwill not enter the Run Mode. Data labels, subroutines and interrupt
V] 260 routings are placed after the End instrucjcion. The End instruction is not
M 22 conditional; therefore, no input contact is allowed.

DirectSOFT Handheld Programmer Keystrokes

DS | Used \

E
HPP | Used ‘ (o) ’SHFT H :

ENNES

Stop (STOP)

] 20 The Stop instruction changes the operational mode of the CPU from Run
to Program (Stop) mode. This instruction is typically used to stop PLC
M 240 operation in a shutdown condition such as an I/O module failure. 4( STOP )
M 2501 | the following example, when SP45 comes on indicating an /0 module
[/ 260 failure, the CPU will stop operation and switch to the program mode.

] 262

DS | Used
HPP | Used

DirectSOFT Handheld Programmer Keystrokes

SP45 $ SP E F
‘ STR H 4 H SHFT ‘STRN 4 5 ENT

}—( STOP ) s
SHFT RST SHFT

SP45 will turn on
if there is an I/O
module failure.

T o P
H MLR H INST#H cv H ENT ‘
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Reset Watch Dog Timer (RSTWT)

230
] 240
V] 2501
] 260
] 262

DS

Used

HPP

Used

The Reset Watch Dog Timer instruction resets the CPU scan

timer. The default setting for the watch dog timer is 200ms. —<RSTWT>
Scan times very seldom exceed 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

ENT ‘

P

| oo o

‘ ( RSTWT >
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Program Control Instructions
Goto Label (GOTO) (LBL)

The Goto / Label skips all instructions between the K aaa
230  Goto and the corresponding LBL instruction. The
] 240 operand value for the Goto and the corresponding LBL _<GOTO>
instruction is the same. The logic between Goto and LBL
[M] 2501 jnstruction is not executed when the Goto instruction
[/ 260 s enabled. Up to 128 Goto instructions and 64 LBL
V] 262 instructions can be used in the program. LBL K aaa

Operand Data Type D2-240 D2-250-1 D2-260/D2-262

aaa aaa aaa
Constant K 1-FFFF 1-FFFF 1-FFFF

In the following example, when C7 is on, all the program logic between the GOTO and
the corresponding LBL instruction (designated with the same constant Kaaa value) will be
skipped. The instructions being skipped will not be executed by the CPU.

DS | Used
HPP | Used DirectSOFT Handheld Programmer Keystrokes
c7 K5 |$STR ” -2 ”SHFT °, ||H7 " ENT |
I I ( GOTO) sHFT || © 6 Cl)NST# TMLR |(I?\IST# " 4 ”F 5 || ENT ‘
$STR > 51 ENT
X1 c2
I I ( ouT ) |G<)3(UT ” 2 ”SHFT "C 2 ||C2 " ENT |

L B L F
[ ivos® 1+ Jbsoer| > |7 ][ o |
LBL K5 $ F
Coe ] > s o ]
GX c
[l > 52 o ]

X5 Y2

ouT )

~~
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For/Next (FOR) (NEXT)

230
] 240
[] 2s0-1
] 260
] 262

DS | Used

HPP | Used

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 instruction is enabled, the
program will loop the specified 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. Up to 64 For/Next loops
may be used in a program. If the maximum number of For/Next
loops is exceeded, error E413 will occur.

The normal 1/0 update and CPU housekeeping is suspended

while executing the For/Next loop. The program scan time can

increase significantly, depending on the number of times the

logic between the For and Next instruction is executed. With the exception of immediate
I/0 instructions, I/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 watchdog timer inside of the For/Next loop using the RSTWT
instruction.

A aaa
% FOR )

% NEXT )

Operand Data Range
Type D2-240 D2-250-1 D2-260/D2-262
A aaa aaa aaa
V-memory V | All(See page 3-54) All (See page 3-55) All (See page 3-57)
Constant K 1-9999 1-9999 1-9999
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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 Watchdog Timer setting. For more information on the Watchdog Timer,
refer to the RSTWT instruction.

DirectSOFT

X1 K3 1 2 8
{ } (PR )
( RSTWT)
X20 Y5
{I} ( ouT >
( NEXT > —

Handheld Programmer Keystrokes
$ B
STR H 4 H 1

o1 ][ o o [Fom [ > [°s [ |

ENT ‘

o | s | | oo | w27

|

|

Bl

; | S B A
|

B | > 75 | o ]

o

oy P P

DL205 User Manual, 5th Edition, Rev. C I 5_1 81



- Chapter 5: Standard RLL Instructions

Goto Subroutine (GTS) (SBR)

250 The Goto Subroutine instruction allows a section of K aaa
ladder logic to be placed outside the main body of
M 210  the program and execute only when needed. There ( GTS )

[/] 2501 can be a maximum of 128 GTS instructions and 64 SBR

] 260 instructions used in a program. The GTS instructions
can be nested up to 8 levels. An error E412 will occur if

M 262 the maximum limits are exceeded. Typically this will be

used in an application where a block of program logic

DS [ Used | may be slow to execute and is not required to execute SBR K aaa

HPP | Used | 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 that 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

D2-250-1 D2-260/D2-262

aaa aaa aaa
Constant K 1-FFFF 1-FFFF 1-FFFF

Subroutine Return (RT)
230 When a Subroutine Return is executed in the

] 240 subroutine, the CPU will return to the point in the 4< RT )
main body of the program from which it was called.

M 2501 The Subroutine Return is used as termination of the

[V] 260 subroutine, which must be the last instruction in the

M 262 subroutine and is a stand-alone instruction (no input
contact on the rung).

Subroutine Return Conditional (RTC)

230  The Subroutine Return Conditional instruction is an —( RTC )
] 240 optional instruction used with an input contact to
implement a conditional return from the subroutine.
V] 2501 The Subroutine Return (RT) is still required for
[/] 260  termination of the Subroutine.

] 262

DS | Used
HPP | Used
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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.

DirectSOFT X1 K3

)

co

LD
K10

Handheld Programmer Keystrokes

]S [a]
G o ] [ 50 6 ]

:

.
[sarr e J[ ~ J[ o J[en |
[swer ][ s [ ][ &8 J[ R JL 2 [« J[ s J[en ]
Csw s ][ [ 2> Jx J[2 J[ o J[enr ]
[our J[srr [ v JL =20 v ][5 ] [en ]
Csm ) Cower ][ JE 2 Jx J[2 [ e ]
Lour [ser [ L2 ] J 7 J[o J[ewr |
CseJlswer ][ L2 ] ][ J[s J[ent ]
Cowr |7 J[c Jlen]
Lo Lo [ L2 ] J[s J[s J[enr ]
Lrst J[swer ][ ([ S ][ ] o J[v J[+ J[7 J[ent |
[swrr ][ R J[ 1 ][ ent ]
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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. The CPU
will return to the main body of the program after the RT instruction is executed.

DirectSOFT

X1 K3
|— ] { } ( GTS ) ——
| .
| ( &0 )
|
| SBR K3
|
| X20 Y5
| II| (o)
| X21 Y10
| 1] (o)
|_ - { rt )

Handheld Programmer Keystrokes
$ B
MER

!SHFT R E

Bl

!SHFT [ s [Mn [Ps o]

el EX1 O P Y D
Com [l [0 [ > %2 %o [ |
HE e

i E1 O Y P O 2
Y £

El M
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Master Line Set (MLS)

5] 20 The Master Line Set instruction allows the program to control

sections of ladder logic by forming a new power rail controlled by K aaa

] 240 the main left power rail. The main left rail is always master line 0. 4< MLS >
[V] 25041 When an MLS K1 instruction is used, a new power rail is created
] 260 at level 1. Master Line Sets and Master Line Resets can.be used to
nest power rails up to seven levels deep. Note that unlike stages
V] 262 in RLLPLUS, the logic within the master control relays is still scanned and updated even
though it will not function if the MLS is off.

Range
rEeLEET D2-240 D2-250-1 D2-260/D2-262
daa daa daa daa
Constant K 1-7 1-7 1-7 1-7

M 230 Master Line Reset (MLR)

[V] 240 The Master Line Reset instruction marks the end of control for the

K aaa
[] 2501 corresponding MLS instruction. The MLR reference is one less than
V] 260 the corresponding MLS. ( MLR )
] 262
Operand Data Type D2-230 D2-260/D2-262
aaa aaa aaa aaa
Constant K 1-6 1-6 1-6 1-6

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.

DS | Used DirectSOFT
HPP | Used X0 K1
} KMLS When contact X0 is ON, logic under the first MLS
N will be executed.
X1 Y7
| (c
I {out
X2 K2
| /MLS When contact X0 and X2 are ON, logic under the
[ O second MLS will be executed.
X3 Y10
| (c
| G
K1
KML@
\
The MLR instructions note the end of the Master
Control area.

KO
n

ﬁxm Y11
| (e
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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 X710 and X0 is on. The last rung is not controlled by either of the MLS

coils.
DirectSOFT Handheld Programmer Keystrokes
X0 KA1
L I I ( MLS )A Sste | 2 ([0 | BV
X1 co ws || 2 1% ENT
I I ( ouT ) $ s |l = B . ENT
|X2| ) OcU1T ) ol = s (|G, 1A | BNt
|x3| \ $STR - ||¢ 2 ENT
I I ( O?T ) |l = |lsHer(|C, |8, | enT
X10 K2 $STR > 0 3 )
I I ( MLS ) ¢ GS(UT = ||A 0 ENT
T P O S
[ Lo ) s | = 1€, | BN
X4 Y2
I I ( out ) Ssm || 2 [T | BV
K Qur |l 2 1% 4 ENT
( me) " Lo | 2 e |
— IxsI ) c2 Qur | 2 ||¢2 || B
o Lo ) T 3 P =N
X6 %
I I ( ojT ) o e
o ol = s i€, 1€, ENT
( MLR ) $STR % © 6 ENT
[— X7 V4 il = |[Ps | BnT
‘ I I ( out ) Twr = 1% | BT
Sse | 2 |[M 7 | v
Dur || > [|Fa | BV

5_1 86 I DL205 User Manual, 5th Edition, Rev. C



Chapter 5: Standard RLL Instructions.

Interrupt Instructions
Interrupt (INT)

The Interrupt instruction allows a section of ladder logic

to be placed outside the main body of the program and
%0 executed when needed. Interrupts can be called from the INT Oaaa
] 240 program or by external interrupts via the counter interface
[] 2s0-1 module (D2-CTRINT), which provides 4 interrupts.

|Z[ 260  The software interrupt uses interrupt #00 which means the
V] 262 hardware interrupt #0 and the software interrupt cannot be
used together.

DS | Used [ Typically, interrupts will be used in an application where a fast response to an input is

HPP | Used | needed or a program section needs to 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 the interrupt routine is called from the interrupt module or software
interrupt, the CPU will complete execution of the instruction it is currently processing in
ladder logic, then execute the designated interrupt routine. Interrupt module interrupts
are labeled in octal to correspond with the hardware input signal (X1 will initiate interrupt
INT1). There is only one software interrupt, and it is labeled INT 0. The program execution
will continue from the point it was before the interrupt occurred once the interrupt is
serviced.

The software interrupt is set up by programming the interrupt time in V7634. The valid
range is 3 to 999ms. The value must be a BCD value. The interrupt will not execute if the
value is out of range.

. NOTE: See the example program of a software interrupt.

Range

(0] dDataT

perand Data lype D2-250-1 D2-260/D2-262*
daa daa daa

Constant 0 03 03 o3

D2-240/D2-250-1/D2-260/D2-262*

are Hardware
Interrupt Input Interrupt Routine Interrupt Input Interrupt Routine
V7634 sets interrupt time INTO X0 (;i’t't‘]"s‘;:vblﬁt”esr‘:g;')""g INTO
- - X1 INT1
- - X2 INT2
- - X3 INT3

. *NOTE: D2-262 supports the Software Interrupt, INT O, only.
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Interrupt Return (IRT)

When an Interrupt Return is executed in the interrupt routine, the

] 240 CPU will return to the point in the main body of the program from

[] 2501 Which it was called. The Interrupt Return is programmed as the last _< IRT )
] 260 instruction in an interrupt routine and is a stand alone instruction

M ”52 (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 —( IRTC )
the interrupt routine. The Interrupt Return is required to terminate
] 25041 the interrupt routine.

M 20 Enable Interrupts (ENI)

262 The Enable Interrupt instruction is programmed in the main body
of the application program (before the End instruction) to enable
hardware or software interrupts. Once the coil has been energized, ( ENI )

230

interrupts will be enabled until they are disabled by the Disable
V] 230 Interrupt instruction.
240
% 250 Disable Interrupts (DISI)
] 260 The Disable Interrupt instruction is programmed in the main body of
the application program (before the End instruction) to disable both _( DISI >
V] 262 hardware or software interrupts. Once the coil has been energized,
interrupts will be disabled until they are enabled by the Enable
Interrupt instruction.
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Interrupt Example for Interrupt Module
In the following example, when X40 is on, the interrupts will be enabled. When X40 is off,
the interrupts will be disabled. When an interrupt signal X1 is received, the CPU will jump
to the interrupt label INT O 1. 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

e NEl A e
N A IS
ENEIGNONED
o RPN = O e o 8
e e ]
Coo ) Ll e s [ > [°0 o
e T
I e ST T
N N B N
PN Cos P g Y 0 W 1
x21 vio ’SHFT H HRORN HTMLR H T ‘
R
(=)
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Interrupt Example for Software Interrupt
In the following example, when X1 is on, the value 10 is copied to V7634. This value sets
the software interrupt to 10ms. When X20 turns on, the interrupt will be enabled. When
X20 turns off, the interrupt will be disabled. Every 10ms the CPU will jump to the interrupt
label INT O 0. The application ladder logic in the interrupt routine will be performed. 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.
DirectSOFT Handheld Programmer Keystrokes
SPO
LD $ sP A
SHFT ENT
—{ }— K40 STR STRN 0
L D K B A
SHFT || roostl|© 3 > || sHFT || Ko 4 o ENT
our GX H G D D
V7633 out || = || SHFT v ; 6 3 3 ENT
$ 9 B
ENT
x1 o STR 1
K104* K B A E
SHFT H SHFT H P H 4 H o 4 ENT
Load the constant value
(K10) into the lower 16 bits Gv;UT HH 7 HG 6 HD 3 HE 4 ‘
of the accumulator *
$
out
V7634

Copy the value in the lower
16 bits of the accumulator to
V7634

SHFT

$
STR

X

s

sp I D F

o el P I G P 2

s I A B H

S EX N Y D EY BN LA e

oL
l

~

— { Eew ) st || || Forn || i || BNT
INT 0o * The value entered, 3-999, must be followed by the digit 4 to complete the instruction.
X20 s
—{ T }—( SETI )
X35 Yo Y17

—/{Z’/—< RSTI
—( IRT

-

NOTE: Only one software interrupt is allowed and it must be Int0.
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Intelligent 1/0 Instructions
Read from Intelligent Module (RD)

The Read from Intelligent Module instruction reads a block of data
V] 230 (1 to 128 bytes maximum) from an intelligent I/O module into the ~ |rD
|Z[ 240 CPU’s V-memory. It loads the function parameters into the first V aaa
] 250 and second level of the accumulator stack, and the accumulator by

|Zl 260 three additional instructions.

] 262 Listed below are the steps to program the Read from Intelligent module function.

Step 1: Load the base number (0 to 3) into the first byte and the slot number (0 to

DS | Used 7) into the second byte of the second level of the accumulator stack.

HPP | Used

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 that specifies the starting V-memory
location (Vaaa) into which the data will be read.

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.

Range
D2-230 D2-240 D2-250-1 D2-260/D2-262
aaa aaa aaa aaa
All (See page 3-54) All (See page 3-55) All (See page 3-56) All (See page 3-57)

Operand Data Type

<

V-memory

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
an intelligent module in base 1, slot 2 starting at address 0 in the intelligent module and
copy the information into V-memory locations V1400-V1402.

DirectSOFT

CPU Intelligent Module
X1‘ LD The constant value K0102 v1400[3 [4 [1]2 Data
—{ specifies the base number
I K0102 (01) and the base slot V1401|7 |8 |5 |6 12 Address 0
number (02) v1402/0 |1 |90 \ 34 Address 1
v1403[x [ [X| X 56| Address 2
LD The constant value K6 v1404 | X [ x x| x 78 Address 3
b specifies the number of 920 Address 4
Ké bytes to be read Handheld Programmer Keystrokes 01 Address 5
$ B
The constant value KO
— Lo specifies the starting address 9
Ko in the intelligent module
:
V1400 is the starting location
RD in the CPU where the 2
V1400 specified data will be stored N
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Write to Intelligent Module (WT)

The Write to Intelligent Module instruction writes a block of data WT
[ 20 (1 to 128 bytes maximum) to an intelligent I/0 module from V aaa
] 240 a block of V-memory in the CPU. The function parameters are
[] 2501 loaded into the first and second level of the accumulator stack
] 260 and the accumulator by three additional instructions. Listed below are the steps necessary
B 22 to program the Read from Intelligent module function.

Step 1: Load the base number (0 to 3) into the first byte and the slot number (0 to
DS | Used 7) into the second byte of the second level of the accumulator stack.

HPP | Used | 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.

Range

Operand Data Type

D2-230 D2-240 D2-250-1 D2-260/D2-262
aaa aaa aaa aaa
All (See page 3-54) All (See page 3-55) All (See page 3-56) All (See page 3-57)

<

V-memory

Discrete Bit Flags Description
SP54 On when 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 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 information from V-memory locations V1400-V1402.

DirectSOFT H
e CPU Intelligent Module
X1 The constant value K0102 Data
LD Iy
4{ }7 0102 ﬁ)pf;:lfle:twe:aser:u:nber
and the base slof 12
number (02) V1377 | X [ X | X [ X - Address 0
viaoo [3[a[1]2 p Address 1
D The constant value K6 vido1 |7 856 Address 2
K6 zpecnﬁlesl;her[;mberof oo o 78 Address 3
ytes to be written V1402 AL % Addross 4
V1403
01 Address 5
LD The constant value KO V1404 [X [ X X | X
specifies the starting address
KO in the intelligent module Handheld Programmer Keystrokes
V1400 is the starting
location in the CPU where

i

V1400 the specified data will be
written from

A
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Network Instructions
Read from Network (RX)

230
] 240
V] 2501
] 260
] 262

DS

Used

HPP

Used

The Read from Network instruction is used by the master device

on a network to read a block of data from another CPU. The

function parameters are loaded into the first and second levels of —
the accumulator stack and the accumulator by three additional
instructions. Listed below are the steps necessary to program the

Read from Network function.

RX
A aaa

Step 1: Load the slave address (0 to 90 BCD) into the first byte, and load the PLC
internal port (KF1) or slot number of the master DCM or ECOM (0 to 7)
into the second byte of the second level of the accumulator stack.

Step 2: Load the number of bytes (0 to 128 BCD, multiple of 2) to be
transferred into the first level of the accumulator stack.

Step 3: Load the address of the data to be read into the
accumulator. 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 D2-240 Range D2-250-1Range = D2-260/D2-262 Range

A aaa aaa aaa
V-memory V| All(See page 3-54) All (See page 3-55) All (See page 3-56)
Pointer p AllV-memory All V-memory AllV-memory

(See page 3-54) (See page 3-55) (See page 3-56)

Inputs X 0-477 0-777 0-1777
Outputs Y 0-477 0-777 0-1777
Control Relays C 0-377 0-1777 0-3777
Stage S 0-777 0-1777 0-1777
Timer T 0-177 0-377 0-377
Counter CT 0-177 0-177 0-377
Global I/0 GX/GY - - 0-3777
Special Relay SP 0-137 540-617 0-777 0-777

DL205 User Manual, 5th Edition, Rev. C I 5_1 93



- Chapter 5: Standard RLL Instructions

5-194 I

In the following example, when X1 is on and the module busy relay SP124 (see special
relays) is not on, the RX instruction will access an ECOM or DCM operating as a master in
slot 2. 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
DCM or ECOM.

DirectSOFT
X1 SP124
| /!/ LD —or— LD
I I K0205 KF105
The constant value K0205 specifies The constant value KF105
the ECOM/DCM slot number (2) and specifies the bottom port
the slave address (5) and the slave address (5)
(DL250-1 and DL260 only)
LD
K10
The constant value K10
specifies the number of MaSter Slave
bytes to be read CPU CPU
LDA
— V2277 | X [ X | X | X X | X | X | X |v1777
02300
V2300 (3 |4 (5|7 |¢e—— 3|4 (5|7 |v2000
Octal address 2300 is
converted to 4C0 HEX and V230118 153 |4 81513 |4]va001
loaded into the accumulator. V2302 (19|33 |6 |«—— |1]9]|3 |6 |V2002
V2300 is the starting
location for the Master CPU V2303 |9 |5 |7 |1 |« 9|5 |7 [1]Vv2003
where the specified data will
be read into V2304 (1[4 |2 |3 |¢— |1]4]2|3|V2004
V2305 | X [ X | X | X X | X | X | X |Vv2005
RX
V2000
V2000 is the starting location
in the Slave CPU where the
specified data will be read from
Handheld Programmer Keystrokes
$ B
EYEY NS
w SP B C E
‘ANDNH - H il H STRNH 1 H 2 H 4 H E“T‘
L D K C A F
‘S“FT HANDSTH 3 H - HS“FT H P H 2 H 0 H 5 H E“T‘
L D K B A
e e O I a2 T P N
L D A C D A A
[ oot s [*o > ]2 [P [*o J*o [[ov]

R X [} A A A
o o [Per | > %2 %0 %0 20 Jlov ]

DL205 User Manual, 5th Edition, Rev. C



Chapter 5: Standard RLL Instructions.

Write to Network (WX)

The Write to Network instruction is used to write a block of data

0" from the master device to a slave device on the same network. WX
M 240 The function parameters are loaded into the first and second B A aaa
[/] 250-1 levels of the accumulator stack and the accumulator by three
V] 260 additional instructions. Listed below are the steps necessary to
] 262 program the Write to Network function.
Step 1: Load the slave address (0 to 90 BCD) into the first byte and the PLC
DS | Used internal port (KF1) or slot number of the master DCM or ECOM (0 to 7)
HPP | Used into the second byte of the second level of the accumulator stack.

Step 2: Load the number of bytes (0 to 128 BCD, multiple of 2) to be
transferred into the first level of the accumulator stack.

Step 3: Load the address of the data in the master that is to be written to the
network into the accumulator. This parameter requires a HEX value.

Step 4: Insert the WX instruction which specifies the starting V-memory
location (Aaaa) where the data will be written to 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.

D2-240 Range D2-250-1Range  D2-260/D2-262 Range
A aaa aaa aaa

V-memory v All (See page 3-54) All (See page 3-55) All (See page 3-56)
Pointer p All'V-memory All V-memory All V-memory

(See page 3-54) (See page 3-55) (See page 3-56)
Inputs X 0-477 0-777 0-1777
Outputs Y 0-477 0-777 0-1777
Control Relays C 0-377 0-1777 0-3777
Stage S 0-777 0-1777 0-1777
Timer T 0-177 0-377 0-377
Counter CT 0-177 0-177 0-377
Global I/0 GX/ GY - - 0-3777
Special Relay SP 0-137 540-617 0-777 0-777

DL205 User Manual, 5th Edition, Rev. C I 5_1 95




- Chapter 5: Standard RLL Instructions

In the following example when X1 is on and the module busy relay SP124 (see special
relays) is not on, the WX instruction will access a DCM or ECOM operating as a master in
slot 2. Ten consecutive bytes of data is read from the CPU at station address 5 and copied
to V-memory locations V2000-V2004 in the slave CPU.

DirectSOFT
X1‘ Sj;%l LD LD
I I K0205 —or— KF105
The constant value K0205 specifies The constant value KF105
the ECOM/DCM slot number (2) and specifies the bottom port
the slave address (5) and the slave address (5)
o (DL250-1 and DL260 only)
K10
The constant value K10
specifies the number of Master Slave
bytes to write CP U C PU
LDA
0 2300 V2277 | X | X | X [ X X | X | X | X |v1777
Octal address 2300 is V2300 |3 |45 |7 3[4]5]|7|v2000
converted to 4C0 HEX and V2301 |8 |5 (3 |4 8 (5|3 |4 |v2001
loaded into the accumulator.
V2300 is the starting V2302 |1 (9|3 |6 1193 |6 |Vv2002
location for the Master CPU
where the specified data will V2303 |9 |57 |1 9[5]7]1]va003
be written from. V2304 |1 (4 ]2 |3 114123 |v2004
V2305 | X | X [ X [ X X | X | X | X | V2005
WX
V2000
V2000 is the starting location
in the Slave CPU where the
specified data will be written to.
Handheld Programmer Keystrokes
$ B
EEINE
w SP B C E
O I T = GO G G
L D K C A F
[ e °5 [ > o e [ [*o 75 [l o]
L D K B A
Flad P N I E2 0% O P
L D A o Cc D A A
[ s s %o [ > Jlow Qo] [P %o %o Jo ]

w X \ Cc A A A
ad o Y I ELT Y G P P O 52

5_1 96 I DL205 User Manual, 5th Edition, Rev. C



Chapter 5: Standard RLL Instructions.

Message Instructions
Fault (FAULT)

The Fault instruction is used to display a message on the

230 handheld programmer or DirectSOFT. The message has a
V] 210 maximum of 23 characters and can be either V-memory data, =~ ——| FAULTA -
numerical constant data, or ASCII text. See Appendix G for the
[ 25041 ASCII Conversion Table.
[V] 260 To display the value in a V-memory location, specify
M 262  the V-memory location in the instruction. To display
the data in ACON (ASCII constant) or NCON (Numerical
DS | Used constant) instructions, specify the constant (K) value for the
HPP [ Used | corresponding data label area.
Operand Data Range
Type D2-240 D2-250-1 D2-260/D2-262
A aaa aaa aaa
V-memory V| All(See page 3-54) All (See page 3-55) All (See page 3-57)
Constant K 1-FFFF 1-FFFF 1-FFFF

NOTE: The FAULT instruction takes a considerable amount of time to execute. This is because the
FAULT parameters are stored in EEPROM. Make sure you consider the instruction execution times
(shown in Appendix C) if you are attempting to use the FAULT instructions in applications that
require faster than normal execution cycles.
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Fault Example
In the following example, when X1 is on, the message SW 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 ..)

DirectSOFT

Xt FAULT
K

L4 [ e e e

DLBL

‘ ACON

ASW

NCON
K 2031

OI000O00I000

OOOICIOIOIOIOIO

NCON
K 3436

Handheld Programmer Keystrokes

$ B
Pore || > [°0 | o |

F A U L T B
Eilad SN N P TP Y G

SHFT HE 3 H ENT ‘

N D
4 TMR

SHFT HD H ENT ‘

L B L B
3 HANDSTH 1 HANDSTH 9 H 1

SHFT HA o HC ENT ‘

o N % S w
2 INST# || TMR RST || ANDN

N C o N [} A D B
ad v PO R Y I G G G G

N C o N D E D G
ad e G P Y S GO G N M
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Data Label (DLBL)

The Data Label instruction marks the beginning of an ASCII/

[ 20 numeric data area. DLBLs are programmed after the End DLBL
] 240 statement. A maximum of 64 (D2-240 and D2-250-1D2-260/ K aaa
|Z[ 2501 D2-262) or 32 (D2-230) DLBL instructions can be used in
] 260 a program. Multiple NCONs and ACONs can be used in a
DLBL area.
] 262
Range
Operand Data Type
: 4 D2-230 D2-240 D2-250-1 D2-260/D2-262
aaa aaa aaa aaa
Constant K 1-FFFF 1-FFFF 1-FFFF 1-FFFF

ASCII Constant (ACON)

2 The ASCII Constant instruction is used with the DLBL
30
] 240 instruction to store ASCII text for use with other instructions. ACON
Two ASCII characters can be stored in an ACON instruction. A aaa

M 201 ¢ only one character is stored in an ACON, a leading space
] 260 will be printed in the Fault message.
V] 262

Operand DataType  D2-230 Range D2-240Range = D2-250-1Range = D2-260/D2-262 Range

aaa aaa aaa aaa
ASCII A 0-9A-Z 0-9A-Z 0-9A-Z 0-9A-Z

Numerical Constant (NCON)

The Numerical Constant instruction is used with the DLBL

] 220 instruction to store the HEX ASCII equivalent of numerical
[V 240 data for use with other instructions. Two digits can be NCONK
[/] 2501 stored in an NCON instruction. 2o
M 20 [Ds [Used
M 262 [Hpp | Used
Operand Data Type Range
i s D2-230 D2-240 D2-250- D2-260/D2-262
aaa aaa aaa aaa
Constant K O-FFFF O-FFFF 0-FFFF 0-FFFF
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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.
DirectSOFT
L]
(=)
END
\
DLBL
K1
ACON
ASW
NCON
K 2031
NCON
K 3436
Handheld Programmer Keystrokes
E N D
SHFT 4 TMR 3 ENT
D L B L B
SHFT 3 ||ANDST|| 1 ||ANDST - 1 ENT
A C o N S w
SHFT 0 2 INST# || TMR % RST || ANDN ENT
N C o N C A D B
SHFT TMR 2 INST# || TMR % 2 0 3 1 ENT
N C o N D E D G
SHFT TMR 2 INST# || TMR % 3 4 3 6 ENT
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Print Message (PRINT)

V] 250-1
] 260
V] 262

DS | Used

HPP | N/A

ST

The Print Message instruction prints the embedded

text or text/data variable message to the specified PRINT A aaa
communications port (port 2 on the D2-250-1, “Hello, this is a PLC message”

D2-260 and D2-262 CPUs), which must have the
communications port configured.

Range
Data Type
D2-250-1 D2-260/D2-262
A aaa aaa
Constant K 2 2

You may recall from the CPU specifications in Chapter 3 that the D2-250-1, D2-260 and
D2-262 ports are capable of several protocols. To configure a port 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 menu, then Setup,
then 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.” The Setup
Communication Ports dialog box opens.

v

X

Poit: | Part 2 hd Close
Protacol: Base Timeout:
™ K-Sequence 200 ms S ml

I DirectMET 800 ms

I~ MODBUS 500 ms Help
I HonS equence

™ Remote [0

Memory Address: | TAD ° [ Use far printing only

Setup Communication Ports

=
I
[osr =]

Fart 2 15 Fin

«  Memory Address: Choose a V-memory address for DirectSOFT to use to store
the port setup information. You will need to reserve 66 contiguous words in
V-memory for this purpose. Select “Use for printing only” if it applies.

» Baud Rate: Choose the baud rate that matches your printer.

« Stop Bits, Parity: Choose number of stop bits and parity setting to match your
printer.

Then click the button indicated to send the Port 2 configuration to the CPU, and click Close.
See Chapter 3 for port wiring information to connect your printer to the D2-250-1, D2-260
and D2-262 CPUs.
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Port 2 on the D2-250-1, D2-260 and D2-262 CPUs has standard RS232 levels, and should
work with most printer serial input connections.

Text element-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$1 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:

"o

Length O without character

"A"  Length 1 with character A

" Length 1 with blank

"$"" Length 1 with double quotation mark
"$RS$L" Length 2 with one CR and one LF
"$0DS$0OA" Length 2 with one CR and one LF
"$$" 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.

PRINT K2 Print the message to Port 2 when
“Hello, this is a PLC message.$N” X1 makes an off-to-on transition.

X1
T
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V-memory element — 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.

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

5 R Floating point number (real number)

6 :E Floating point number (real number with exponent)
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

V2000: R Print floating point number in V2000/V2001 as real number
V2000 : E Print floating point number in V2000/V2001 as real number with
exponent

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.

X; PRINT K2 Print the message to Port 2
“Reactor temperature = ” V2000 “deg. $N” when X1 makes an off-to-on
A A transition.
Message will read: L represents a space

Reactor temperature = 0156 deg.

V-memory text element — 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 — 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.
1 none Print 1 for an ON state, and O for an OFF state
2 :BOOL Print “TRUE" for an ON state, and “FALSE" for an OFF state
3 : ONOFF Print "ON" for an ON state, and "OFF" for an OFF state
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 C100 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:

The Handheld Programmer’'s mnemonic is “PRINT,” followed by the DEF field.

Maximum
Element type Characters
Text, 1 character 1
16-bit binary 6
32-bit binary "
4-digit BCD 4
8-digit BCD 8
Floating point (real number) 13
Floating point (real with exponent) 13
V-memory/text 2
Bit (1/0 format) 1
Bit (TRUE/FALSE format) 5
Bit (ON/OFF format) 3

Special relay flags SP116 and SP117 indicate the status of the D2-250-1, D2-260 and
D2-262 ports (busy, or communications error). See the appendix on special relays for a
description.

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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Modbus RTU Instructions (D2-260/D2-262)
Modbus Read from Network (MRX)

V] 260
[ 262

DS

Used

HPP

N/A

The Modbus Read from Network (MRX) instruction is used by the D2-260 and D2-262
network master to read a block of data from a connected slave device and to write the data
into V-memory addresses within the master. The instruction allows the user to specify the
Modbus Function Code, slave station address, starting master and slave memory addresses,
number of elements to transfer, Modbus data format and the Exception Response Buffer.

Pt 2
MR
¢ ]
~ Port Murnber :
Slave dddress
Euncct:fge 01 - Read Coil Status

oL

Start Slave Memony Address 5]

Start Master Memory Addresz ;| C0
Murmnber of Elements : Al
Modbus Data Farmat

' B34/984 mode
484 mode

Exception Response Buffer : V400

*  Port Number: must be D2-260/D2-262 Port 2 (K2)
+ Slave Address: specify a slave station address (1 to 247)

« Function Code: The following Modbus function codes are supported by the
MRX instruction:

« 01-Read a group of coils

» 02 - Read a group of inputs
+ 03 - Read holding registers
* 04 - Read input registers

+ 07 — Read Exception status

+ Start Slave Memory Address: specifies the starting slave memory address of the
data to be read. See the table on the following page.

+ Start Master Memory Address: specifies the starting memory address in the
master where the data will be placed. See the table on the following page.

*  Number of Elements: specifies how many coils, inputs, holding registers or input
registers will be read. See the table on the following page.

* Modbus Data Format: specifies Modbus 584/984 or 484 data format to be used.
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« Exception Response Buffer: specifies the master memory address where the
Exception Response will be placed (6 bytes in length). See the table on the
following page. The exception response buffer uses 3 words. These bytes are
swapped in the MRX/MWX exception response buffer V-memory so:

* V-Memory 1 Hi Byte = Function Code Byte (Most Significant Bit Set)
* V-Memory 1 Lo Byte = Address Byte

* V-Memory 2 Hi Byte = One of the CRC Bytes

* V-Memory 2 Lo Byte = Exception Code

* V-Memory 3 Hi Byte =0

* V-Memory 3 Lo Byte = Other CRC Byte

MRX Slave Memory Address

MRX Slave Address Ranges

Function Code Modbus Data Format Slave Address Range(s)

01-Read Coil 484 Mode 1-999
01-Read Coil 584/984 Mode 1-65535
02-Read Input Status 484 Mode 1001-1999

i 10001-19999 (5 digit) or 100001-
02-Read Input Status 584/984 Mode 165535 (6 digit)
03-Read Holding Register 484 Mode 4001-4999

! ’ . 40001-49999 9 (5 digit) or 4000001-
03-Read Holding Register 584/984 465535 (6 digit)
04-Read Input Register 484 Mode 3001-3999

I . 30001-39999 (5 digit) or 3000001-
04-Read Input Register 584/984 Mode 365535 (6 digit)
07-Read Exception Status 484 and 584/984 Mode nla

MRX Master Memory Address Ranges

Operand Data Type D2-260/D2-262 Range

Inputs X| 01777

Outputs Y| 0-1777

Control Relays C| 03777

Stage Bits S| 01777

Timer Bits T| 0-377

Counter Bits CT| 0377

Special Relays SP| 0-777

V-memory V| all (see page 3-57)
Global Inputs GX| 0-3777

Global Outputs GY| 0-3777

MRX Master Memory Addresses
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MRX Number of Elements

Number of Elements

Operand Data Type D2-260/D2-262 Range
V-memory V Al (see page 3-57)
Constant Bits: 1-2000

Registers: 1-125

MRX Exception Response Buffer

Exception Response Buffer

Operand Data Type D2-260/D2-262 Range
\V-memory Vv All (see page 3-57)
MRX Example

D2-260 and D2-262 port 2 has two Special Relay contacts associated with it (see Appendix
D for comm port special relays). One indicates "Port busy” (SP116), and the other indicates
"Port Communication Error” (SP117). The “Port Busy” bit is on while the PLC communicates
with the slave. When the bit is off, the program can initiate the next network request. The
“Port Communication Error” bit turns on when the PLC has detected an error. Use of this bit
is optional. When used, it should be ahead of any network instruction boxes since the error
bit is reset when an MRX or MWX instruction is executed.

Typically, network communications will last longer than one CPU scan. The program must
wait for the communications to finish before starting the next transaction.

This rung does a Modbus read from the first 32 coils of slave address number one.
It will place the value into 32 bits of the master starting at CO.

Port 2 Busy Bit Instruction Interlock Bit MRX

CPU/DCM Silot: CPU

1 SF}? 6 Ci1 O|0 Port Number: K2
1/ 1 [ Slave Address: K1

Function Code: 01 - Read Coil Status

Start Slave Memory Address: K1

Start Master Memory Address: Cco

Number of Elements: K32

Modbus Data Type: 584/984 Mode

Exception Response Bulffer: V400

Instruction Interlock Bit
C100

(Rt )
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Modbus Write to Network (MWX)

] 260
] 262

DS

Used

HPP

N/A

The Modbus Write to Network (MWX) instruction is used by a D2-262 or D2-262 network
master to write a block of data from V-memory to Modbus memory addresses within

a slave device on the network. The instruction allows the user to specify the Modbus
Function Code, slave station address, starting master and slave memory addresses, number
of elements to transfer, Modbus data format and the Exception Response Buffer.

L] @
P

P

~ PortMumber : | 12

jiii

Slave Addiess : K0

Funchon
Code :

05 - Farce Single Cail
Start Slave Mermory Address 0

oL

Start b aster Memory Address ;. | C0

Modbusz Data Format

f* 524/934 mode
" 484 mode

Exception Response Butfer : w400

]I

Port Number: must be D2-260 or D2-262 Port 2 (K2)
Slave Address: specify a slave station address (0 to 247

Function Code: The following Modbus function codes are supported by the
MWX instruction:

05 - Force Single coil

06 — Preset Single Register

15 — Force Multiple Coils

16 — Preset Multiple Registers

Start Slave Memory Address: specifies the starting slave memory address where
the data will be written

Start Master Memory Address: specifies the starting address of the data in the
master that is to be written to the slave

~

Number of Elements: specifies how many consecutive coils or registers will be
written to. This field is only active when either function code 15 or 16 is selected

Modbus Data Format: specifies Modbus 584/984 or 484 data format to be used
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« Exception Response Buffer: specifies the master memory address where the
Exception Response will be placed (6-bytes in length). See the table on the
following page. The exception response buffer uses 3 words. These bytes are
swapped in the MRX/MWX exception response buffer V-memory so:

« V-Memory 1 Hi Byte = Function Code Byte (Most Significant Bit Set)
* V-Memory 1 Lo Byte = Address Byte

« V-Memory 2 Hi Byte = One of the CRC Bytes

* V-Memory 2 Lo Byte = Exception Code

* V-Memory 3 Hi Byte = 0

* V-Memory 3 Lo Byte = Other CRC Byte

MWHX Slave Memory Address

MWHX Slave Address Ranges

Function Code Modbus Data Format Slave Address Range(s)
05-Force Sinlge Coil 484 Mode 1-999
05-Force Single Coil 584/984 Mode 1-65535
06-Preset Single Register 484 Mode 4001-4999
. . 40001-49999 (5 digit) or

06-Preset Single Regist: 584/984 Mod

reset Single Register oce 400001-465535 (6 digit)
15-Force Multiple Coils 484 Mode 1-999
15-Force Multiple Coils 584/984 Mode 1-65535
16-Preset Multiple Registers 484 Mode 4001-4999

40001-49999 (5 digit

16-Preset Multiple Registers 584/984 Mode (5 digit) or

4000001-465535 (6 digit)

MWX Master Memory Addresses

MRX Master Memory Address Ranges

Operand DataType | D2-260/D2-262 Range

Inputs X| 01777

Outputs Y| 01777

Control Relays C| 03777

Stage Bits S| 01777

Timer Bits T| 0-377

Counter Bits CT| 0-377

Special Relays SP| 0-777

V-memory V| all (see page 3-57)
Global Inputs GX| 0-3777

Global Outputs GY| 0-3777
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MWX Number of Elements

Number of Elements

Operand Data Type D2-260/D2-262 Range
V-memory all (see page 3-57)
Bits: 1-2000
Registers: 1-125

<

Constant

MWX Exception Response Buffer

Exception Response Buffer

Operand Data Type D2-260/D2-262 Range
V-memory V all (see page 3-57)

MWX Example

D2-260 and D2-262 port 2 has two Special Relay contacts associated with it (see Appendix
D for comm port special relays). One indicates “Port busy” (SP116), and the other indicates
"Port Communication Error” (SP117). The “Port Busy” bit is on while the PLC communicates
with the slave. When the bit is off, the program can initiate the next network request. The
“Port Communication Error” bit turns on when the PLC has detected an error. Use of this bit
is optional. When used, it should be ahead of any network instruction boxes since the error
bit is reset when an MRX or MWX instruction is executed.

Typically, network communications will last longer than one CPU scan. The program must
wait for the communications to finish before starting the next transaction.

This rung does a Modbus write to the first holding register 40001 of the slave address 1. It will write the
values to V2000. This particular function code only writes to one register. Use Function Code 16 to write

to multiple registers. Only one network instruction (WX, RX, MWX, MRX) can be enabled in each one scan.
That is the reason for the interlock bits. For using many network instructions on the same port, look at
using the shift register instruction.

Port 2 Busy Bit Instruction Interlock Bit MWX

CPU/DCM Slot: CPU

S||91‘|I6 C|‘I O|O Port Number: K2

1 I/I [ Slave Address: K1
Function Code: 05 - Force Single Coll

Start Slave Memory Address: 40001

Start Master Memory Address: V2000

Number of Elements: n/a

Modbus Data Type: 584/984 Mode

Exception Response Buffer: V400

Instruction Interlock Bit
C100

(Rt )
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ASCII Instructions (D2-260/D2-262)

The D2-260 and D2-262 CPU supports several instructions and methods that allow ASCII
strings to be read into and written from the PLC communications ports.

Specifically, port 2 on the D2-260 and D2-262 can be used for either reading or writing raw
M 20 ASCII strings, but cannot be used for both on the same CPU.

The D2-260 and D2-262 can also decipher ASCIl embedded within a supported protocol
M 22 (K-Sequence, DirectNET, Modbus, Ethernet) via the CPU ports, H2-ECOM or D2-DCM

DS | Used module.

HPP| N/A | ASCII character tables and descriptions can be found at www.asciitable.com.

Reading ASCII Input Strings

There are several methods which the D2-260 and D2-262 can use to read ASCII input
strings:

1) ASCII IN (AIN) — This instruction configures port 2 for raw ASCIl input
strings with parameters such as fixed and variable length ASCII strings,
termination characters, byte swapping options, and instruction control
bits. Use barcode scanners, weight scales, etc., to write raw ASCII input
strings into port 2 based on the (AIN) instruction’s parameters.

2) Write embedded ASCII strings directly to V-memory from an external HMI or similar
master device via a supported communications protocol using the CPU ports,
H2-ECOM or D2-DCM module. The AIN instruction is not used in this case.

3) If a D2-260 or a D2-262 PLC is a master on a network, the Network Read
instruction (RX) can be used to read embedded ASCII data from a slave device
via a supported communications protocol using port 2, H2-ECOM or D2—
DCM module. The RX instruction places the data directly into V-memory.

Writing ASCII Output Strings
The following instructions can be used to write ASCIl output strings:

1) Print from V-memory (PRINTV) — Use this instruction to write raw ASCII strings
out of port 2 to a display panel or a serial printer, etc. The instruction features
the starting V-memory address, string length, byte swapping options, etc. When
the instruction’s permissive bit is enabled, the string is written to port 2.

2) Print to V-memory (VPRINT) — Use this instruction to create pre—coded ASCII
strings in the PLC (i.e. alarm messages). When the instruction’s permissive bit is
enabled, the message is loaded into a pre-defined V-memory address location.
Then use the PRINTV instruction to write the pre-coded ASCII string out of
port 2. American, European and Asian Time/Date stamps are supported.

Additionally, if a D2-260 or a D2-262 PLC is a master on a network, the Network Write
instruction (WX) can be used to write embedded ASCII data to an HMI or slave device

directly from V—-memory via a supported communications protocol using port 2, H2-ECOM
or D2-DCM module.
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Managing the ASCII Strings

The following instructions can be helpful in managing the ASCII strings within the CPU’s
V-memory:

ASCII Find (AFIND) — Finds where a specific portion of the ASCII string is located in
continuous V-memory addresses. Forward and reverse searches are supported.

ASCII Extract (AEX) — Extracts a specific portion (usually some data value) from the ASCII
find location or other known ASCII data location.

Compare V-memory (CMPV) — This instruction is used to compare two blocks of
V-memory addresses and is usually used to detect a change in an ASCII string. Compared
data types must be of the same format (i.e., BCD, ASCII, etc.).

Swap Bytes (SWAPB) — usually used to swap V-memory bytes on ASCII data that was
written directly to V-memory from an external HMI or similar master device via a
communications protocol. The AIN and AEX instructions have a built-in byte swap feature.

ASCII Input (AIN)

V] 260
] 262

DS

Used

HPP

N/A

The ASCII Input instruction allows the CPU to receive ASCII strings through the specified
communications port and places the string into a series of specified V-memory registers.
The ASCII data can be received as a fixed number of bytes or as a variable length string
with a specified termination character(s). Other features include Byte Swap preferences,
Character Timeout, and user-defined flag bits for Busy, Complete and Timeout Error.

FAESEE] [
Al
Length Type CRUDER — Buyte Swap :
’75' Fixed Length—‘ ’75' R —‘ ' Mone
™ Yariable Length | | € DCK Al
Al bt aull

. K0
SlatHumber: — Iiermination Code Length
Part Humber : ¥ 1 Character
" 2 Characters
Data Destination : vaoooo =
TemCode 1 :hexadecimal

* Data Destination = Byte count

# Data Destination + 1 = Start of data TemCade 2:(00  |hexadecimal
Fixed Length : Dot Erar ; ’CD—‘
Interchar. Timeaut : I Maone j Busy oo 0
First Char. Timeout : Mone = | Complete: 1 *

Interchar, T/0 Emor: (KO

First Char. T./0 Error ;| KO
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AIN Fixed Length Configuration

« Length Type: select fixed length based on the length of the ASCII string that will
be sent to the CPU port.

*  Port Number: must be D2-260/D2-262 port 2 (K2).
- Data Destination: specifies where the ASCII string will be placed in V-memory.

- Fixed Length: specifies the length, in bytes, of the fixed-length ASCII string the
port will receive.

« Inter—character Timeout: if the amount of time between incoming ASCII
characters exceeds the set time, the specified Timeout Error bit will be set. No
data will be stored at the Data Destination V-memory location. The bit will reset
when the AIN instruction permissive bits are disabled. None selection disables
this feature.

« First Character Timeout: if the amount of time from when the AIN is enabled to
the time the first character is received exceeds the set time, the specified First
Character Timeout bit will be set. The bit will reset when the AIN instruction
permissive bits are disabled. None selection disables this feature.

» Byte Swap: swaps the high—-byte and low-byte within each V-memory register
of the Fixed Length ASCII string. See the SWAPB instruction for details.

» Busy Bit: is ON while the AIN instruction is receiving ASCII data.

- Complete Bit: is set once the ASCII data has been received for the specified
fixed length and reset when the AIN instruction permissive bits are disabled.

« Inter—character Timeout Error Bit: is set when the Character Timeout is exceed.
See Character Timeout explanation above.

« First Character Timeout Error Bit: is set when the First Character Timeout is
exceeded. See First Character Timeout explanation above.

Parameter D2-260/D2-262 Range

Data Destination All V-memory (See page 3 -56)
Fixed Length K1-128
Bits: Busy, Complete, Timeout Error, Overflow C0-3777
SP53 On if the CPU cannot execute the instruction
SP71 Onwhen a value used by the instruction is invalid
SP116 On when CPU port 2 is communicating with another device
SP117 On when CPU port 2 has experienced a communication error
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AIN Fixed Length Examples

Fixed Length example when the PLC is reading the port continuously and timing is not

critical.
Al Complete ]
o1 CPUDCM Slot : cPU
2 - Port Mumber - K2
Data Destination : W2000
Fixed Length : K3z
Interchar. Timeout : MNaone
First Char. Timeout Mone
Byte Swap Maone
Busy : co
Complete 1
Interchar. Timeout Errar nfa
First Char. Timeout Errar : nfa
AN Complete Data Read
C1 c110
3 |} { out )

Fixed Length example when character to character timing is critical.

AN Complete Intercharacter Timeout &
1 CPUIDCM Slat CPL
4 - - Port Mumber : K2
Data Destination w2000
haximum Yariable Length k40
Interchar. Timeout : s0ms
First Char. Timeout : 1000ms
Bryte Swap : All
Termination Codeis): uli]
Cverflow Errar c4
Busy co
Complete : C1
Interchar. Timeout Error c2
First Char. Tirmneout Error c3
AlN Camplete Data Read
1 c110
5 | | { out )}
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v R @
Al

Length Type CRUVITH — Byte Swap :

= Fixed Length = P (o Mone

& Wariable Length || ¢ DCH Al

@& Al but null
. K0

Slat Humber - r— Temination Code Length
Port Murmber : K2 N ' 1 Character

" 2 Characters

Data Destination : w2000t
TemCode 1 : hexadecimal

* Data Destination = Byte count _
* Data Destination + 1 = Start of data TemCode 2:100  |hexadesimal

b aximum Y ariable 40 - Owerflow Eror - Y +
Length : =

Interchar. Timeaut : Img ms j Busy - ca .

Firzt Char. Timeout : IQDDD me vl Complete : 1 *

Interchar. T/0 Error: (G2 *

Firgt Char. TA0 Eror: |3 *

AIN Variable Length Configuration:

Length Type: select Variable Length if the ASCII string length followed by
termination characters will vary in length.

Port Number: must be D2-260/D2-262 port 2 (K2).
Data Destination: specifies where the ASCII string will be placed in V-memory.

Maximum Variable Length: specifies, in bytes, the maximum length of a Variable
Length ASCII string the port will receive.

Inter—character Timeout: if the amount of time between incoming ASCII
characters exceeds the set time, the Timeout Error bit will be set. No data will
be stored at the Data Destination V-memory location. The Timeout Error bit
will reset when the AIN instruction permissive bits are disabled. None selection
disables this feature.

First Character Timeout: if the amount of time from when the AIN is enabled to
the time the first character is received exceeds the set time, the specified First
Character Timeout bit will be set. The bit will reset when the AIN instruction
permissive bits are disabled. None selection disables this feature.

Byte Swap: swaps the high—-byte and low—byte within each V-memory register
of the Varaible Length ASCII string. See the SWAPB instruction for details.
Termination Code Length: consists of either 1 or 2 characters. Refer to the ASCII
table in Appendix G.

Overflow Error Bit: is set when the ASCII data received exceeds the Maximum
Variable Length specified.

Busy Bit: is ON while the AIN instruction is receiving ASCII data.

Complete Bit: is set once the ASCII data has been received up to the termination
code characters. It will be reset when the AIN instruction permissive bits are
disabled.

Inter—character Timeout Error Bit: is set when the Character Timeout is exceed.
See Character Timeout explanation above.

First Character Timeout Error Bit: is set when the First Character Timeout is
exceeded. See First Character Timeout explanation above.
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Parameter D2-260/D2-262 Range
Data Destination All V-memory (See page 3-57)
|Max. Variable Length K1-128
|Bits: Busy, Complete, Timeout Error, Overflow C0-3777

AIN Variable Length Example

AIN Variable Length example used to read barcodes on boxes (PE = photoelectric sensor).

Box Present PE Scan Code
93] Ch
B | { SET )
Scan Code A
-® CPU/DCM Slat : CFPU
7 1 Fort Mumber : K2
Data Destination Wa0oa
Maximum Variable Length : 1]
Interchar. Timeout : 100ms
First Char. Timeout : 2000ms
Biyte Swap : All bt Mull
Termination Codeis) : oD
Overflow Error c4
Busy : co
Complete 1
Interchar. Timeout Errar : c2
First Char. Timeout Errar: Cc3
AlM Complete Scan Code
1 Ch
8 | { RST )
Intercharacter Timeout
c2
|
1T
Firstcharacter Timeout
C3
|
1T
AlM Cwverflow errar
C4
{ |
AlM Complete Data Read
1 c110
g | | { ouT
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ASCII Find (AFIND)

The ASCII Find instruction locates a specific ASCII string or portion of an ASCII string
within a range of V-memory registers and places the string’s Found Index number (byte
number where desired string is found) in Hex, into a specified V-memory register. Other
features include, Search Starting Index number for skipping over unnecessary bytes before
beginning the FIND operation, Forward or Reverse direction search, and From Beginning

V] 260
] 262

DS

Used

HPP

N/A

and From End selections to reference the Found Index Value.

Base Address: specifies the beginning

. . AR [#]
V-memory register where the entire
ASCII string is stored in memory. AFIND
L Baze Address Wwis00 *
Total Number of Bytes: specifies the _
total number of bytes to search for the el e e e
desired ASCII string. gearch Starting Index:

. . . Direction : Found Index ¥ alue :
Search Stqrtmg In.dex. specifies which & Ed & From Beginning
byte to skip to (with respect to the @ e @ Fism B

Base Address) before beginning the

Found [ndex - waroo o
cearch [0 ]

Search for Sting:
Direction: Forward begins the search (atz? (BN 6 el MESEEY

from lower numbered V-memory AutornationDirect -
registers to higher numbered
V-memory registers. Reverse does
the search from higher numbered V-
memory registers to lower-numbered
V-memory registers.

Found Index Value: specifies whether =
the Beginning or the End byte of the
ASClII string found will be loaded into
the Found Index register.

Found Index: specifies the V-memory register where the Found Index Value will
be stored. A value of FFFF will result if the desired string is not located in the
memory registers specified. A value of EEEE will result if there is a conflict in the
AFIND search parameters specified.

Parameter D2-260/D2-262 Range

Base Address All V-memory (See page 3-57)

Total Number of Bytes All V-memory (See page 3-57) or K1-128
Search Starting Index AllV-memory (See page 3-57) or K0-127
Found Index All V-memory (See page 3-57)

SP53 On if the CPU cannot execute the instruction.
SP71 On when a value used by the instruction is invalid.

Search for String: up to 128 characters.
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AFIND Search Example

In the following example, the AFIND instruction is used to search for the “day” portion of
“Friday” in the ASCII string "Today is Friday,” which had previously been loaded into
V-memory. Note that a Search Starting Index of constant (K) 5 combined with a Forward
Direction Search is used to prevent finding the “day” portion of the word “Today.” The
Found Index will be placed into V4000.

M L]

AFIND

Baze Address : w3000
Tatal Humber of Bytes : m
Search Starting Index :

Direction : Found Index Value :
% Fonward [ 1
" Beverse ¢ From End

Found |ndex : V4000 ¢

Search far Sting:
* Mote: Quotes are not necesszary.

day *a

— ASCII Characters
/7 /‘ HEX Equivalent

Base Address 0 | T | 54h | Low
o 1[0 | 6Fh | High | V3000
Reverse Direction Search 2 d | 64nh | Low
3[a [61h | High V3001
41 Y | 79h | Low
Search start Index Number——pp» 5 20h | High V3002
6| i | 691 | Low
7 s | 73n | High | V3903
8 20h | Low
- - V3004
Forward Direction Search 9 | F | 46n | High
10 r | 72h | Low
11| i | 69h | High V3005
Beginning Index Number——» 12 | d | 64h | Low V3006
13| @ | 61h | High
End Index Number 14| Y | 79h | Low
15[ | 2En | High V3007

Found Index Number = V4000
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AFIND Example Combined with AEX Instruction

When an AIN instruction has executed, its Complete bit can be used to trigger an AFIND
instruction to search for a desired portion of the ASCII string. Once the string is found, the
AEX instruction can be used to extract the located string.

Al Complete [&FIND
c1
10 {1 Base Address : w2001
Total Mumber of Bytes : K3z
Search Starting Index : ]
Diraction Farward
Found Index*alue . From Beginning
Found Indesx: Y2200
Code 349
Give delay time for
AFIMD instruction to
complete
c7
L { sET )
Give delay time for
AFIMD instruction to Search string not found Drata not found with
complete intahle AFIND
[o¥) Y2200 i c10
11 | | = | { SET )
Give delay time for
AFIND instruction to
camplete
c7
L—{ RrsT )
Give delay time for T
AFIND instruction to Data not faund with Delay far AFIND ta
complete AFIND complete
[oF) c10 0
12 [ -t
K2
Dielay for AFIMD to =
camplete
T0
13 { Source Base Address w2001
Extract at Index : ]
Humber of Bytes : K4
Shift ASCI Option : Maone
Byte Swap All
Canvert ASCII To BCD (HEX)
Destination Base Address . V3000
Give delaytime for
AFIMD instruction to
camplete
cT
L { RsT )
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ASCII Extract (AEX)

The ASCII Extract instruction extracts a specified number of bytes of ASCII data from one

series of V-memory registers and places them into another series of V-memory registers.

Other features include Extract at Index for skipping over unnecessary bytes before begining

the Extract operation, Shift ASCII Option, for One Byte Left or One Byte Right, Byte Swap
[] 260  and Convert data to a BCD format number.

V] 262 + Source Base Address: specifies the

beginning JInE= Q
DS | Used V-memory register where the B E

entire ASCII string is stored in
HPP | N/A memory. AEX

« Extract at Index: specifies which Source Base Address ; V4500 ¢
byte to skip to (with respect to =
the Source Base Address) before Extract at Index : V4200

extracting the data.

« Number of Bytes: specifies the Number of Bytes : k8
number of bytes to be extracted. Shift 4511 Option - Biyte Swap:——
«  Shift ASCII Option: shifts all : o
extracted data one byte left or one ~ hone
byte right to displace “unwanted” &l
characters, if necessary. ™ One Eyte Right Al but Mull
« Byte Swap: swaps the high-byte
and the low-byte within each I Convert BCDHEXJASCI to BCD(HEX)

}j/;[gésme%r)t/hrg %ﬁiﬁ;gfimaszg ca);ted Destination B aze Address: (V4100  *

for details.

e Convert BCD(Hex) ASCII to BCD
(Hex): if enabled, this will convert
ASCIl numerical characters to
Hexadecimal numerical values.

« Destination Base Address: specifies the
V-memory register where the extracted data
will be stored.

Parameter D2-260/D2-262 Range

Source Base Address All V-memory (See page 3-57)

Extract at Index All V-memory (See page 3-57) or KO-127

Number of Bytes K1-128

Destination Base Address All V-memory (See page 3-57)
Discrete Bit Flags Description

SP53 On if the CPU cannot execute the instruction.

SP71 On when avalue used by the instruction is invalid.

See the previous page for an example using the AEX instruction.
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ASCIl Compare (CMPV)
The ASCII Compare instruction compares two groups of V-memory registers. The CMPV
will compare any data type (ASCII to ASCII, BCD to BCD, etc) of one series (group) of

V-memory registers to another series of V-memory registers for a specified byte length.

] 260
] 262

DS | Used

HPP | N/A

“Compare from" Starting Address:
specifies the beginning V-memory
register of the first group of V—-memory
registers to be compared from.

“Compare to" Starting Address:
specifies the beginning V-memory
register of the second group of V-
memory registers to be compared to.

Number of Bytes: specifies the length
of each V-memory group to be
compared.

SP61 = 1 (ON), the result is equal

[ ]2 ]3] o

ChF

"Comnpare from' Starting Address Y3400 *
"Compare ko' Starting Address : W3a0o *

Murmber of Bytes : k12 *

SP61 = 0 (OFF), the result is not equal

Parameter D2-260/D2-262 Range

Compare from Starting Address

All V-memory (See page 3-57)

Compare to Starting Address

All V-memory (See page 3-57)

Number of Bytes

All V-memory (See page 3-57) or K0-127

Discrete Bit Flags Description

SP53 Onif the CPU cannot execute the instruction.
SP61 Onwhen resultis equal.
SP71 On when a value used by the instruction is invalid.

CMPV Example

The CMPV instruction executes when the AIN instruction is complete. If the compared
V-memory tables are equal, SP61 will turn ON.

AIN Complete

CMPV

"Compare from" Starting Address: V3400
"Compare to" Starting Address: V3500
Number of Bytes: K12

Strings are equal
Cc11

OUT)
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ASCII Print to V-memory (VPRINT)

The ASCII Print to V-memory instruction will write a specified ASCII string into a series
of V-memory registers. Other features include Byte Swap, options to suppress or convert
leading zeros or spaces, and _Date and _Time options for U.S., European, and Asian date
formats and 12- or 24-hour time formats.

V] 260 « Byte Swap: swaps the high-byte T )
V] 262 and low-byte within each V-
memory register to which the YPRINT
ASClI string is printed. See the Bute 5
DS | Used SWAPB instruction for details. ﬁEA"
HPP [ N/A , . iy
+ Print to Starting V-memory Al but rul
AddreSS: specifies the beginning Erint to starting -memory address :
of a series of V-memory Y, P
addresses where the ASCII string *St::t::g vﬂiﬂﬁiﬁ aciress + 1 rart of dats
will be placed by the VPRINT Message:
instruction. "Reactortemperature = "¥3500 "degrees”  * -

« Starting V-memory Address: the
first V-memory register of the
series of registers specified will
contain the ASCII string’s length
in bytes.

» Starting V-memory Address +1: e
the 2nd and subsequent registers
will contain the ASCII string
printed to V-memory.

Parameter D2-260/D2-262 Range
Print to Starting V-memory Address All V-memory (See page 3-57)

Discrete Bit Flags Description

SP53 Onif the CPU cannot execute the instruction.
SP71 On when a value used by the instruction is invalid.

VPRINT Time/Date Stamping

The codes in the table below can be used in the VPRINT ASCII string message to “print to
V-memory"” the current time and/or date.

# Character Code Date/Time Stamp Options

1 _Dateus American standard (month/day/2 digit year)

2 _Date:e European standard (day/month/2 digit year)

3 _Date:a Asian standard (2 digit year/month/day)

4 _Time:12 standard 12 hour clock (0-12 hour:min am/pm)
5 _Time:24 standard 24 hour clock (0-23 hour:min am/pm)
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VPRINT V-memory element

The following modifiers can be used in the VPRINT ASCII string message to “print to V-
memory” register contents in 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.

. 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 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

5 R Floating point number (real number)

6 :E Floating point number (real number with exponent)
Examples:
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: DB  Print BCD data in V2000 and V2001

V2000 : R Print floating point number in V2000/V2001 as real number

V2000 : E Print floating point number in V2000/V2001 as real number with exponent

The following modifiers can be added to any of the modifies above to suppress or convert
leading zeros or spaces. The character code must be capital letters.

#  Character Code Description

1 S Suppresses leading spaces
2 co Converts leading spaces to zeros
3 0 Suppresses leading zeros

Example with V2000 = 0018 (binary format)

Number of Characters

V-memory Register

with Modifier 1 2 3 4
V2000 0 0 1 8
V2000:B 0 0 1 2
V2000:B0 1 2
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Example with V2000 = sp sp18 (binary format) where sp = space

V-memory Register Number of Characters

with Modifier 1 2 3
V2000 sp sp 1 8
V2000:B sp sp 1 2
V2000:BS 1 2
V2000:BCO 0 0 1 2

VPRINT V-memory text element
The following is used for “printing to V-memory” text stored in registers. 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 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.

VPRINT Bit element

The following is used for “printing to V-memory” the state of the designated bit in
V-memory or a control 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
1 none Print 1 for an ON state, and 0 for an OFF state
2 :BOOL Print “TRUE" for an ON state, and “FALSE" for an OFF state
3 :ONOFF Print "ON" for an ON state, and "OFF" for an OFF state
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 C100 in ON/OFF format

V2000.15 : BOOL Prints the status of bit 15 in V2000 in TRUE/FALSE format
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The maximum numbers of characters you can VPRINT is 128. The number of characters
required for each element, regardless of whether the :S, :CO or :0 modifiers are used, is
listed in the table below.

Maximum
ElementType Characters
Text, 1 character 1
16-bit binary 6
32-bit binary 1
4-digit BCD 4
8-digit BCD 8
Floating point (real number) 13
Floating point (real with exponent) 13
V-memory/text 2
Bit (1/0 format) 1
Bit (TRUE/FALSE format) 5
Bit (ON/OFF format) 3

Text element

The following is used for “printing to V-memory” 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
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The following examples show various syntax conventions and the length of the output to
the printer.

Example:
" Length O without character

"A"  Length 1 with character A

" Length 1 with blank

"$"" Length 1 with double quotation mark
"$R$L" Length 2 with one CR and one LF
"“$0D $0A"Length 2 with one CR and one LF
"$$" 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 VPRINT instruction data
during application development.

VPRINT Example Combined with PRINTV Instruction

The VPRINT instruction is used to create a string in V-memory. The PRINTV is used to print
the string out of port 2.

te stri .
Create sf rngg:germnssnve VPRINT
14 1] Byte Swap: All
| “Print to” Address: V4000
“STX” V3000:B “$0D”
Delay permissive for VPRINT
——(013 SET)
Delay Permissive for VPRINT TMR
JC1i|3 Delay for VPRINT
15 to complete
|
T1
K10
PRINTV
CPU/DCM Slot: CPU
Port Number: K2
Delay for VPRINT to complete Start Al:idress: V4000
JT1I Number of Bytes: K12
16 | Append: 0D (hexadecimal)
Byte Swap: None
Busy: co
Complete: C1
Delay permissive for VPRINT
C13,
(RST)
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ASCII Print from V-memory (PRINTV)

The ASCII Print from V-memory instruction will send an ASCII string out of the designated

communications port from a specified series of V-memory registers for a specified length

in number of bytes. Other features include user specified Append Characters to be placed

after the desired data string for devices that require specific termination character(s), Byte
V] 20 Swap options, and user specified flags for Busy and Complete.

V] 262 * Port Number: must be D2-260/D2-262
port 2 (K2). WIS P
DS | Used + Start Address: specifies the beginning
HPP | N/A of series of V-memory registers that FRINTY

contain the ASCII string to print. r CFU/DEM i Sit Mumber: [0
* Number of Bytes: specifies the length of :: Epc%d Port Mumber : [12 -
the string to print. =

« Append Characters: specifies ASCII Sl

characters to be added to the end Murnber of Bytes : K12 -
of the string for devices that require ~ Append characters)
specific termination characters. £ MNane

+ Byte Swap: swaps the high-byte and (= 1 Character
low-byte within each V-memory ® 2Hiceie _
register of the string while printing. See Character Code 1: hexadecimal
the SWAPB instruction for details. [ Y hevadesimal

» Busy Bit: will be ON while the instruction ~Bute S Busy = =

is printing ASCII data.

« Complete Bit: will be set once the ASCII
data has been printed and reset when
the PRINTV instruction permissive bits

o

LCarplete :

Al bt Hull

are disabled.
Port Number port 2 (K2)
Start Address All V-memory (See page 3-57)
Number of Bytes All V-memory (See page 3-57) or K1-128
Bits: Busy, Complete C0-3777
SP53 On if the CPU cannot execute the instruction.
SP71 Onwhen avalue used by the instruction is invalid.
SP116 On when CPU port 2 is communicating with another device.
SP117 Onwhen CPU port 2 has experienced a communication error.

See the facing page for an example using the PRINTV instruction.
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ASCII Swap Bytes (SWAPB)

] 260
] 262

DS | Used

HPP | N/A
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Starting Address: specifies
the beginning of a series
of V—-memory registers the
instruction will use to begin
byte swapping

Number of Bytes: specifies
the number of bytes,
beginning with the Starting
Address, to byte swap

The ASCII Swap Bytes instruction swaps byte positions (high—byte to low-byte and low-
byte to high-byte) within each V-memory register of a series of V-memory registers for a
specified number of bytes.

kA o

SWwWiaFR

Starting &ddress - | %2300 *

Mumber of Byteg: | K12 B

Biyte Swap

Al but nul

Parameter D2-260/D2-262 Range

Starting Address

All V-memory (See page 3-57)

Number of Bytes

All'V-memory (See page 3-57) or K1to 128

Discrete Bit Flags Description

SP53 On if the CPU cannot execute the instruction.

SP71 Onwhen avalue used by the instruction is invalid.
Byte Swap No Byte Swapping Byte
Preferences (AIN, AEX, PRINTV, VPRINT) High Low

Alelclole]

Byte Swap All

>

<

A

Byte Swap All but Null

Alelclole]

<
o<

o
>
m]

[m]

alo[cle]

V2000,  0005h

V2003| XX E

V2000 0005h
V2001, A B
V2002| C D
V2003 E XX

|:> V2001 B | A
v2002 D | C

V2000 0005h
V2001 A B
VvV2002| C D
V2003| xx E

v
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SWAPB Example

The AIN Complete bit is used to trigger the SWAPB instruction. Use a one-shot so the
SWAPB only executes once.

AN Complete SWAPD
1
Il
17 il Starting Address: w2001
Mumber of Bytes : K3z
Byte Swap : All

ASCII Clear Buffer (ACRB)

The ASCII Clear Buffer instruction will clear
the ASCII receive buffer of the specified 1252 @
communications port number.

Port Number: must be D2-260/D2-262 port 2 (K2)

|zl 260 C;U-"'EDPCUMZ Slot Humber :
|ZI 262 ACRB Example - QCId EortNumber:
The AIN Complete bit or the AIN diagnostic bits

&4CRB

DS | Used |are used to clear the ASCII buffer.

HPP | N/A

AlM Cornplete [ACRB
C1
Iy

CPUDCM Slat: CPU
17 1T Port Number : K2

Intercharacter Timeout
2
1l
1T

Firstcharacter Timeout
C3
1l
1T

Al Overflow error
4
1l
1T
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Intelligent Box (IBox) Instructions

(D2-250-1, D2-260 and D2-262 Only)

A new class of instructions, called Ibox Instructions, became available with the introduction
of DirectSOFT. These powerful, yet easy-to-use instructions simplify many of the more
complicated tasks that could previously be accomplished only through the use of multiple
RLL Instructions. The IBox Instructions are supported by D2-250-1, D2-260 and D2-262
PLCs. The D2-250-1 CPU requires firmware version v4.60 or later, while the D2-260 and
D2-262 CPUs requires firmware version v1.0 or later. For more information on DirectSOFT or
to download our free version, please visit our Web site at: www.automationdirect.com.

Analog Helper IBoxes

Instruction IBox # Page

Analog Input / Output Combo Module Pointer Setup (ANLGCMB) 1B-462 5-233
Analog Input Module Pointer Setup (ANLGIN) 1B-460 5-235
Analog Output Module Pointer Setup (ANLGOUT) 1B-461 5-237
Analog Scale 12-Bit BCD to BCD (ANSCL) IB-423 5-239
Analog Scale 12-Bit Binary to Binary (ANSCLB) 1B-403 5-240
Filter Over Time-BCD (FILTER) IB-422 5-241
Filter Over Time-Binary (FILTERB) 1B-402 5-243
Hi/Low Alarm-BCD (HILOAL) IB-421 5-245
Hi/Low Alarm-Binary (HILOALB) 1B-401 5-247

) 1 B

Instruction Ibox # Page

Off Delay Timer (OFFDTMR) IB-302 5-249
On Delay Timer (ONDTMR) 1B-301 5-251
One Shot (ONESHOT) IB-303 5-253
Push On/ Push Off Circuit (PONOFF) IB-300 5-254

Memory IBoxes

Instruction Ibox # Page
Move Single Word (MOVEW) IB-200 5-255
Move Double Word (MOVED) IB-201 5-256

Information. The latest firmware and update tool are available from:

. NOTE: Check your CPU firmware version using DirectSOFT: PLC Menu > Diagnostics > System

http://support.automationdirect.com/firmware/index.html
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Intelligent Box (IBox) Instructions, Continued
(D2-250-1, D2-260 and D2-262 Only)

Math IBoxes

Instruction lbox # Page
BCD to Real with Implied Decimal Point (BCDTOR) 1B-560 5-257
Double BCD to Real with Implied Decimal Point (BCDTORD) 1B-562 5-258
Math-BCD (MATHBCD) IB-521 5-259
Math-Binary (MATHBIN) IB-501 5-261
Math-Real (MATHR) IB-541 5-263
Real to BCD with Implied Decimal Point and Rounding (RTOBCD) 1B-561 5-264
Real to Double BCD with Implied Decimal Point and Rounding (RTOBCDD) 1B-563 5-265
Square BCD (SQUARE) IB-523 5-266
Square Binary (SQUAREB) IB-503 5-267
Square Real(SQUARER) IB-543 5-268
Sum BCD Numbers (SUMBCD) IB-522 5-269
Sum Binary Numbers (SUMBIN) 1B-502 5-270
Sum Real Numbers (SUMR) IB-542 5-271

Communication IBoxes

Instruction Ibox # Page
ECOM100 Configuration (ECOM100) IB-710 5-273
ECOM100 Disable DHCP (ECDHCPD) IB-736 5-275
ECOM100 Enable DHCP (ECDHCPE) IB-735 5-277
ECOM100 Query DHCP Setting (ECDHCPQ) IB-734 5-279
ECOM100 Send E-mail (ECEMAIL) IB-711 5-281
ECOM100 Restore Default E-mail Setup (ECEMRDS) 1B-713 5-287
ECOM100 E-mail Setup (ECEMSUP) IB-712 5-290
ECOM100 IP Setup (ECIPSUP) IB-717 5-294
ECOM100 Read Description (ECRDDES) 1B-726 5-296
ECOM100 Read Gateway Address (ECRDGWA) IB-730 5-298
ECOM100 Read IP Address (ECRDIP) IB-722 5-300
ECOM100 Read Module ID (ECRDMID) IB-720 5-302
ECOM100 Read Module Name (ECRDNAM) IB-724 5-304
ECOM100 Read Subnet Mask (ECRDSNM) IB-732 5-306
ECOM100 Write Description (ECWRDES) 1B-727 5-308
ECOM100 Write Gateway Address (ECWRGWA) IB-731 5-310
ECOM100 Write IP Address (ECWRIP) IB-723 5-312
ECOM100 Write Module ID (ECWRMID) IB-721 5-314
ECOM100 Write Name (ECWRNAM) IB-725 5-316
ECOM100 Write Subnet Mask (ECWRSNM) IB-733 5-318
ECOM100 RX Network Read (ECRX) IB-740 5-320
ECOM100 WX Network Write (ECWX) IB-741 5-323
NETCFG Network Configuration (NETCFG) 1B-700 5-326
Network RX Read (NETRX) IB-701 5-328
Network WX Write (NETWX) IB-702 5-331
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Intelligent Box (IBox) Instructions, Continued
(D2-250-1, D2-260 and D2-262 Only)

Counter 1/0 IBoxes (Work with H2-CTRIO and H2-CTRIO02)

Instruction Ibox # Page
CTRIO Configuration (CTRIO) 1B-1000 5-334
CTRIO Add Entry to End of Preset Table (CTRADPT) 1B-1005 5-336
CTRIO Clear Preset Table (CTRCLRT) 1B-1007 5-339
CTRIO Edit Preset Table Entry (CTREDPT) 1B-1003 5-342
CTRIO Edit Preset Table Entry and Reload (CTREDRL) 1B-1002 5-346
CTRIO Initialize Preset Table (CTRINPT) 1B-1004 5-350
CTRIO Initialize Preset Table (CTRINTR) 1B-1010 5-354
CTRIO Load Profile (CTRLDPR) 1B-1001 5-358
CTRIO Read Error (CTRRDER) 1B-1014 5-361
CTRIO Run to Limit Mode (CTRRTLM) IB-1011 5-363
CTRIO Run to Position Mode (CTRRTPM) 1B-1012 5-366
CTRIO Velocity Mode (CTRVELO) 1B-1013 5-369
CTRIO Write File to ROM (CTRWFTR) IB-1006 5-372

v NOTE: Check your CPU firmware version using DirectSOFT: PLC Menu > Diagnostics > System
Information. The latest firmware and update tool are available from:
http://support.automationdirect.com/firmware/index.html
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Analog Input/Output Combo Module Pointer Setup (ANLGCMB) (IB-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.

The ANLGCMB IBox instruction

[] 2501

V] 260 determines the data format and il fad e
Pointer addresses based on the CPU Analog Inputoutput Combo Module Pointer Setup

M 262 type, the Base# and the module Slot#. ANLGCMBE 1B-452
The Input Data Address is the starting Base # (KO-Local)

DS5 | Used | |5cation in user V-memory where the Slot#

HPP| N/A | analog input data values will be stored, | wumber of Input Ghannels
one location for each input channel Input Data Format (-8CD 1-BIN)
enabled. Input Data Address
The Output Data Address is the MuMBEr of OutpLt Channels
starting location in user V-memory Outout Data Farmat (0-BCD 1-BIN)
where the analog output data values Output Data Address
will be stored 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): specifies which base the module is in.

« Slot #: specifies which slot is occupied by the analog 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.
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Parameter DL205 Range

Base # (KO-Local) KO0-3
Slot # Ko-7
Number of Input Channels K1-8

Input Data Format (0-BCD 1-BIN)
Input Data Address

BCD: KO0; Binary: K1

See DL205 V-memory map—Data Words

K1-8
BCD: KO0; Binary: K1

Number of Output Channels
Output Data Format (0-BCD 1-BIN)
Output Data Address

ANLGCMB Example

In the following example, the ANLGCMB instruction is used to set up the pointer method
for an analog 1/0 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

< XN XI<|X|X| XX

See DL205 V-memory map—Data Words

format.
Anaiog inputiQuiput Cormbo Modwe Pointer Sefup
1 ANLGCMB IB-462
Base # (KO-Local) K0
No permissive contact Slot# k1
or input logic is used mummber of Input Channels k4
with this instruction Input Data Farmat (0-BCD 1-BIM) k0
Input Data Address w2000
Mumber of Output Channels K2
Qutput Data Format (0-BCD 1-BIM) K0
Qutput Data Address w2100

‘ : NOTE: An Analog I/O IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.
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Analog Input Module Pointer Setup (ANLGIN) (1B-460)

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 Run transition.

This IBox determines the data format and Pointer addresses based on the CPU type, the

] 2s0-1
] 260
V] 262

DS5 | Used

HPP | N/A

Base#, and the Slot#.

The Input Data Address is the Sr= (]
starting location in user V-memory Analog Input Module Pointer Setup
where the analog input data values

. . ANLGIN IB-460
will be stored, one location for each =
input channel enabled. Bz 1A -Lmee) all

: o Slot#
Since this logic only executes on the Nurmber of Inout Gh | - =
first scan, this IBox cannot have any HrmBer orinput Lhannels
input logic. Input Data Farmat (C-BCD 1-81N)

Input Data Address WA00 *

ANLGIN Parameters

« Base # (KO-Local):
specifies which base the analog module is in.

- Slot #: specifies which PLC slot is occupied by the analog 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 DL205 Range

Base # (KO-Local) K| Ko0-3
Slot # K| KO-7
Number of Input Channels K| K1-8
Input Data Format (0-BCD 1-BIN) K| BCD:KO; Binary: K1

See DL205 V-memory

Input Data Address V' map-Data Words
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ANLGIN Example

In the following example, the ANLGIN instruction is used to set up 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.

Anafog input Modife Pointer Setup

1 ANLGIN IB-460
\ Basze # (K0O-Local) k0

No permissive contact or Slota# k1

input logic is used with MNumber of Input Channels k8

this instruction Input Data Format (0-BCD 1-BIN K0

Input Data Address w2000

‘E NOTE: An Analog I/0O IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.
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Analog Output Module Pointer Setup (ANLGOUT) (IB-461)

Analog Output Module Pointer Setup generates the logic to configure the pointer method
for one analog output module on the first PLC scan following a Program to Run transition.

] 2s0-1
] 260
] 262

DS5 | Used

HPP | N/A

This IBox determines the data format

and Pointer addresses based on the SRR -
CPU type, the Base#, and the Slot#. Analog Qutput Module Painter Setup

The Output Data Address is the ANLGOUT 1B-461

starting location in user V-memory BrESEE (HT-LoeE,
where the analog output data values Slot# ki .

will be placed by ladder code or Mumber of Output Channels K1 -

external device, one location for each Output Data Format (0-BGD 1-BIMY
output channel enabled. Output Data Address V400 .

Since this logic only executes on the

first scan, this IBox cannot have any

input logic.

ANLGOUT Parameters

Base # (KO-Local): specifies which base the analog module is in
Slot #: specifies which PLC slot is occupied by the analog 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 DL205 Range

Base # (KO-Local) K | KO-3
Slot # K | KO-7
Number of Output Channels K | K1-8
Output Data Format (0-BCD 1-BIN) K | BCD:KO; Binary: K1

See DL205 V-memory map-Data

Output Data Address v Words
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ANLGOUT Example

In the following example, the ANLGOUT instruction is used to set up 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.
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AN

No permissive contact or input logic is
used with this instruction

Anafog Output Modie Pointer Selup

ANLGOUT IB-161
Base # (K0-Local k1
Slot# k.3
Fumber of Qutput Channels 2
Cutput Data Format (0-BC0 1-BIM) k0
Cutput Data Address W2100

NOTE: An Analog I/0O IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.




Chapter 5: Standard RLL Instructions.

Analog Scale 12-Bit BCD to BCD (ANSCL) (1B-423)

Analog Scale 12-Bit BCD to BCD scales a 12-bit BCD analog value (0 to 4095 BCD) into BCD
engineering units. You specify the engineering unit high value (when raw is 4095), and the
engineering low value (when raw is 0), and the

[] 2504 Output V-memory address where you want to NI 3]
] 20 place the scaled engineering unit value. The Analog Seale 12 Bit BCD 1o BCD
engineering units are generated as BCD and ANSCL 5423
] 262 can be the full range of 0 to 9999 (see ANSCLB- ks
Analog Scale 12-Bit Binary to Binary if your raw IRy (U-40HELS EICD)
DS5| Used | units are in Binary format). High Engineering
HPP| NA | Note that this IBox only works with unipolar Low Engineering
unsigned raw values. It does NOT work with Engineering (BCD)

bipolar or sign plus magnitude raw values.

ANSCL Parameters

» Raw (0 to 4095 BCD): specifies the
V-memory location of the unipolar
unsigned raw 0 to 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 DL205 Range

Raw (0-4095 BCD) V,P | SeeDL205V-memory map-Data Words
High Engineering K | K0-9999
Low Engineering K | K0-9999
Engineering (BCD) V,P | SeeDL205V-memory map-Data Words

ANSCL Example

c1z0 Analog Scale 12 Bit BCO to BCD
T | ANSCL IB-423
SP1 R (0-4095 BCO) Y2000
High Enginesating K100
Low Engineering [l
Engineering (BCD) W2100

In the following example, the ANSCL instruction is used to scale a raw value (0 to 4095
BCD) that is in V2000. The engineering scaling range is set 0 to 100 (low engineering value—
high engineering value). The scaled value will be placed in V2100 in BCD format.
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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 to 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

[/] 2501 address where you want to place the scaled
] 260 engineering unit value. The engineering units =]zl ©
are generated as binary and can be the full Analog Scale 12 Bit Binary to Binary
V] 262 range of 0 to 65535 (see ANSCL-Analog ANSCLE 18-403
™ Scale 12-Bit BCD to BCD if your raw units are Raw (12 bitbinary  [V2000 7]
in BCD format). ) o
High Engineering [0 *
HPP| N/A . . .
Note that this IBox only works with unipolar Low Engineering KD 7]
unsigned raw values. It does NOT work with Engineering binary) [v3000 2
bipolar, sign plus magnitude, or signed 2's 2 2 it

complement raw values.
ANSCLB Parameters

« Raw (12-bit binary): specifies the V-memory location of the unipolar unsigned
raw decimal unscaled value (12-bit binary = 0 to 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 DL205 Range

Raw (12-bit binary) V,P | SeeDL205V-memory map-Data Words
High Engineering K | K0-65535
Low Engineering K | K0-65535
Engineering (binary) V.,P | SeeDL205V-memory map-Data Words

ANSCLB Example
In the following example, the ANSCLB instruction is used to scale a raw value (0 to 4095
binary) that is in V2000. The engineering scaling range is set 0 to 1000 (low engineering
value-high engineering value). The scaled value will be placed in V2100 in binary format.

SP1| Analog Scale 12 Bit Binary to Binary
T — | ANSCLE IB-403
Rawy (12 hit hinary) Y2000
High Engineering k1000
Low Engineering k0
Endineering (hinand W100
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Filter Over Time-BCD (FILTER) (IB-422)

Filter Over Time BCD will perform a first-order filter on the Raw Data on a defined time
interval. The equation is:

[] 250-1
] 260
] 262

DS5

Used

HPP

N/A

New = Old + [(Raw-Old) / FDC]

where ]]R) -
. Filter Cwer Time - BCD
*  New: New Filtered Value FILTER 5473
« Old: Old Filtered Value Filter Freq Timer T0 O
«  FDC: Filter Divisor Constant Filter Freq Time (0.01 sec)
« Raw: Raw Data Raw Data (BCD) V2000
) o ) ) ) Filter Divisor (1-100) K1 .
The Filter Divisor Constant is an integer in Filtered Value (BCD)

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.

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 to 100): this constant is 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 DL205 Range

Filter Frequency Timer T T0-377

Filter Frequency Time (0.01 sec) K K0-9999

Raw Data (BCD) \ See DL205 V-memory map-Data Words
Filter Divisor (1-100) K K1-100

Filtered Value (BCD) \ See DL205 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.

SP1

T
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Filter Qvar Time - BCD

FILTER 1B-422
Filter Freg Timer TO
Filter Freg Time (0.01 sec) kal
Raw Data (BCD) w2000
Filter Divigar {1-100) k2
Filtered Yalue {(BCD) Y2100
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Filter Over Time—Binary (FILTERB) (1B-402)

Filter Over Time in Binary (decimal) will perform a first-order filter on the Raw Data on a
defined time interval. The equation is:

New = Old + [(Raw-Old) / FDC] where

- . NSk o
M 2501 *  New: New Filtered Value |/Ix]n] ) ) )
M 260 ] . Filter Over Time - Binary
B 22 + Old: Old Filtered Value FILTERE IB-402
« FDC: Filter Divisor Constant Filter Freq Timer
DS5| Used « Raw: Raw Data Filter Freq Time (0.01 sec) (K0 .
e e o , Raw Data (@i
HPP| N/A | The Filter Divisor Constant is an integer in o aa( nan S
o, Filter Divisor (1-100) K1
the range K1 to K100, such that if it equaled s VoL GElieng
K1 then no filtering would be done. o

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.

FILTERB Parameters

« Filter Frequency Timer: specifies the Timer (T) number that is used by the Filter
instruction.

 Filter Frequency Time (0.071sec): 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 to 100): this constant is 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 DL205 Range

Filter Frequency Timer T | T0-377

Filter Frequency Time (0.01 sec) K | K0-9999

Raw Data (Binary) V | SeeDL205V-memory map-Data Words
Filter Divisor (1-100) K | K1-100

Filtered Value (Binary) V | SeeDL205V-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

C1SDPD‘I Filter Over Time - Binary
T FILTERB 1B-402
Filter Freg Timer T
Filter Freq Time {0.01 sec) kan
Raw Data (Binand W2000
Filter Divisor {1-100) k3
Filtered Value (Binan) W2100

5_244 I DL205 User Manual, 5th Edition, Rev. C



Chapter 5: Standard RLL Instructions.

Hi/Low Alarm-BCD (HILOAL) (I1B-421)

[/ 2501
] 260
] 262

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) and/or BCD value 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 b F -
be set, respectively. This means you may use HiLow Alarm - BCD

the same threshold limit and same alarm bit HILOAL IB-421

for the High-High and the High alarms in case Manitaring Yalue (BCD)  [TAD -

you only need one "High"” alarm. Also note that High-High Limit
the boundary conditions are inclusive. That is, High-High Alarm co B

if the Low boundary is K50, and the Low-Low High Limit TAD .

boundary is K10, and if the Monitoring Value High Alarm
equals 10, then the Low Alarm AND the L L TAD .

Low-Low alarm will both be ON. If there is no Lows Alarm
power flow to the IBox, then all alarm bits will Low-Lavw Limit
be turned off regardless of the value of the I —— o0 =

Monitoring Value parameter.

HILOAL Parameters

* Monitoring Value (BCD): specifies the V-memory location of the BCD value to
be monitored

. IHigh—High Limit: V-memory location or constant specifies the high-high alarm
imit

* 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 DL205 Range

Monitoring Value (BCD) V | SeeDL205 V-memory map-Data Words

High-High Limit V,K | K0-9999; or see DL205 V-memory map-Data Words
High-High Alarm X,Y,C,GX,GY,B | SeeDL205V-memory map

High Limit V,K | K0-9999; or see DL205 V-memory map-Data Words
High Alarm X,Y,C,GX,GY,B | SeeDL205V-memory map

Low Limit V,K | K0-9999; or see DL205 V-memory map-Data Words
Low Alarm X.Y,C,GX,GY,B | SeeDL205V-memory map

Low-Low Limit V,K | K0-9999; or see DL205 V-memory map-Data Words
Low-Low Alarm XY, C,GX,GY,B | SeeDL205V-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 HifLaw Alarm - BCD
T — HILOAL 1B-421
Maonitoring Walue (BCDY W2000
High-High Limit K1000
High-High Alarm 100
High Limit Ka00
High Alarm 101
Lowe Lirmit K200
Lawe Alarm c102
Loww-Low Lirmnit K100
Low-Lowe Alarm c103
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Hi/Low Alarm-Binary (HILOALB) (I1B-401)
Hi/Low Alarm-Binary monitors a binary (decimal) V-memory location and sets four possible
|Zl 250-1 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 (K0-K65535) and/or binary
V] 260 (decimal) V-memory locations.

M 262 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

DSS| Used | pe set, respectively. This means you may use the same threshold limit and same alarm bit

HPP| N/A | 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

« Monitoring Value (Binary): specifies the V-memory location of the Binary value
to be monitored

+ High-High Limit: V-memory location or constant specifies the High-High alarm

limit

« High-High Alarm: On when the [ [>A] o
High-High limit is reached HifLow Alarm - Binary

+ High Limit: V-memory location HILOALB |B-401
or constant specifies the High Wonitoring Yalue (Binary)
alarm limit High-High Limit TAD .

+ High Alarm: On when the High IFEJe-{RTER AT cl -
limit is reached High Limit TAD .

«  Low Limit: V-memory location or High Alarm 0 _
constant specifies the Low alarm gy LI
limit [T &i] *

+ Low Alarm: On when the Low Low-Lowr Lirnit
limit is reached i ik co

e 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 DL205 Range

Monitoring Value (Binary) V | See DL205 V-memory map-Data Words
High-High Limit V, K | K0-65535; or see DL205 V-memory map-Data Words
High-High Alarm X, Y, C, GX,GY, B | See DL205 V-memory map

High Limit V, K | KO0-65535; or see DL205 V-memory map-Data Words
High Alarm X, Y, C, GX,GY, B | See DL205 V-memory map

Low Limit V, K | KO0-65535; or see DL205 V-memory map-Data Words
Low Alarm X, Y, C, GX,GY,B | See DL205 V-memory map

Low-Low Limit V, K | KO0-65535; or see DL205 V-memory map-Data Words
Low-Low Alarm X, Y, C, GX,GY, B | See DL205 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,
C1071 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.

SPT HifLoww Alarm - Binary
T — | HILOALB 1B-401
Maonitoring Walue (Binary) W2000
High-High Limit Y2010
High-High Alarm z1o0
High Lirnit W2011
High Alarm Z101
Low Lirnit Wa012
Law Alarmm 102
L= Law Lirnit w2013
Loww-Law Alarm z103
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Off Delay Timer (OFFDTMR) (IB-302)

Off Delay Timer will delay the “turning off” of the Output parameter by the specified Off
Delay Time (up to 99.99 seconds) 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 I1Box
V] 2504 turns off, the Output bit WILL REMAIN ON for the specified amount of time (in hundredths
of a second). Once the Off Delay Time has expired, the output will turn Off. If the power
M 260 fiow to the IBox comes back on BEFORE the Off Delay Time, then the timer is RESET and
[/ 262  the Output will remain On-so you must continuously have NO power flow to the 1Box for
AT LEAST the specified Off Delay Time before the Output will turn Off.

DS5| Used | This IBox utilizes a Timer resource (TMRF), which cannot be used anywhere else in your

HPP| N/A | program.

OFFDTMR Parameters

« Timer Number: specifies the Timer (TMRF) number which is used by the
OFFDTMR instruction

+  Off Delay Time (0.01sec): 7Ina o
specmes how long the Output Off Delay Timer
will remain on once power flow
to the Ibox is removed (up to OFFDTHR 1B-302
99.99 seconds). Timer Mumber
« Output: specifies the output that O DelayTime (0.01 sec)  [TAD :
will be delayed “turning off” by Output co
the Off Delay Time.
Parameter DL205 Range
Timer Number T T0-377
Off Delay Time KV K0-9999; See DL205 V-memory map-Data Words
Output M GX'GYB' See DL205 V-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 on for the specified Off Delay Time (5 secs), and then turn off.

100
|

1 |

Example timing diagram

C100

OFFDTMR

Off Delay Timer

Timer Murmhber
Off Delay Time (0.01 sec)

Cutput

|B-302
T2
Ka00
cz0

5 sec 5 sec

co __ | L
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On Delay Timer (ONDTMR) (IB-301)

[ 2s50-1
V] 260
] 262

DS5

Used

HPP

N/A

On Delay Timer will delay the “turning on” of the Output parameter by the specified
amount of time (up to 99.99 seconds) based on the power flow 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 SRR -
at least the specified On Delay Time before On Delay Timet

the Output turns On. OMDTHR 1B-301
This IBox utilizes a Timer resource (TMRF), Timer Mumber 0 -
which cannot be used anywhere else in On Delay Time (0.01 sec) | TAD -
your program. Output o] *

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 (up to 99.99 seconds).

« Output: specifies the output that will be delayed “turning on” by the On Delay

Time.
Parameter DL205 Range
Timer Number T | T0-377
On Delay Time K\V | K0-9999; See DL205 V-memory map-Data Words
Output X,Y,C, GX,GY, B | See DL205 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.

101
1 I

OMNDTMR

Zn Delay Timer

Timer Mumber
Cin Delay Time (0.01 sec)

Qutput

|B-301
T
K200
c21

Example timing diagram

C101

‘ gseg“ ‘ 2 sec. ‘
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 ON
transition of the power flow into the IBox. This IBox is simply a different name for the PD

Coil (Positive Differential).
V] 2501 ONESHOT Parameters

M 260 - Discrete Output: specifies the
V] 262 output that will be on for one s[x[= @
scan
DS5| Used Cne Shot
HPP| N/A OMESHOT IB-303
Discrete Output [0 *]

DL205 Range

Parameter
Discrete Output

XY, C See DL205 V-memory map

ONESHOT Example
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.

co One Shot
OMEEHOT 1B-303
Discrete Qutput C100

Example Timing Diagram

co | _

.H‘ Scan time

C100
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Push On/Push Off Circuit (PONOFF) (1B-300)
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 information. This
extra bit must NOT be used anywhere else in the program. This is also known as a “flip-flop

] 2504 circuit.”

[/] 220 = PONOFF Parameters

] 262  Discrete Input: specifies the input
that will toggle the specified Vil P ©

DS5 | Used output Push OniPush OF Circuit

HPP| N/A  Discrete Output: specifies the POMOEE |B-300
output that will be “turned on/ . <
off” or toggled Dfscrete Input [0 |

 Internal State: specifies a work bit Discrete Output  [CU |

that is used by the instruction Internal State [ “]

Parameter DL205 Range

Discrete Input X.Y,C,S,T,CT,GX,GY,SP,B,PB | See DL205V-memory map
Discrete Output X,Y.C,GX,GY,B | See DL205V-memory map
Internal State X,Y,C | SeeDL205V-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.

1 ‘

No permissive contact or input logic is
used with this instruction

FPush On/Push Off Circuit
POMOFF 1B-300
Dizcrete Input c10
Discrete Cutput cz20
Internal State Z100

NOTE: Neither a permissive nor input logic is required with this instruction.
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Move Single Word (MOVEW) (IB-200)

Move Single Word moves (copies) a word to a memory location directly or indirectly via a
pointer, either as a HEX constant, from a memory location, or indirectly through a pointer.

MOVEW Parameters

[ 2041 « From WORD: specifies the word -
] 260 + To WORD: specifies the location  [l£]?]3 @0
M 22 which where the “From WORD" Move Sinale Ward
will be moved .
DS5| Used M O EVY |B-200
HPP] NIA FromWORD  [TAD ]
ToWORD [TAD °|

Parameter DL205 Range
V,P.K | KO-FFFF; See DL205 V-memory map-Data Words

From WORD
To WORD V,P | See DL205V-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.

¢100 Move Single Word
1 | MOVEW 18-200
FromWORD w2000
To WORD Y3000
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Move Double Word (MOVED) (I1B-201)
Move Double Word moves (copies) a double word to two consecutive memory locations
directly or indirectly via a pointer, either as a double HEX constant, from a double memory
location, or indirectly through a pointer to a double memory location.

] 2501
] 260
] 262

DS5

Used

HPP

N/A
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MOVED Parameters

« From DWORD: specifies the
double word that will be moved
to another location

« To DWORD: specifies the location
to which where the “From
DWORD” will be moved

vl Fa ]
Maove Double Word
mMONED

From DWORD  [TAQ

To DWORD [TAD

Parameter DL205 Range

From WORD

V.PK

KO-FFFFFFFF; See DL205 V-memory map-Data Words

To WORD

V,P

See DL205 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.

[ IZIID

Mave Double VWard

1 I

MOVED
Fram DWoRD
To DWORD

Y2000 - w2001
Y3000 - w3001

1B-201
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BCD to Real with Implied Decimal Point (BCDTOR) (IB-560)

BCD to Real with Implied Decimal Point converts the given 4-digit WORD BCD value to a
Real number, with the implied number of decimal points (K0-K4).

For example, BCDTOR K1234 with an implied number of decimal points equal to K1, would
V] 2501  yield R123.4

[ 260 BCDTOR Parameters

|Zl 262 « Value (WORD BCD): specifies
the word or constant that will be  [x=]=I [+
DS5) Used converted to a Real number
HPP| N/A BCD to Real with Implied Decimal Point
*  Number of Decimal Points: BCOTOR |B-5R0
specifies the number of implied Yalue (WORD BCO) Ta0 .
decimal points in the Result Number of Decimal Points KD :
DWORD Result (DWORD REAL) Y400 B

« Result (DWORD REAL): specifies
the location where the Real
number will be placed

Parameter DL205 Range

Value (WORD BCD) V,P.K | K0-9999; See DL205V-memory map-Data Words

Number of Decimal Points K | Ko-4

Result (DWORD REAL) V | SeeDL205V-memory map-Data Words
BCDTOR Example

In the following example, the BCDTOR instruction is used to convert the 16-bit data in
V2000 from a 4-digit BCD data format to a 32-bit REAL (floating point) data format and
store into V3000 and V3001 when C100 turns on.

K2 in the Number of Decimal Points implies the data will have two digits to the right of the
decimal point.

C|1 UIU BCD to Real with Implied Decimal Paint
1 . BCODTOR IB-560
Value (WORD BCDY Y2000
Humhber of Decimal Points K2
Result (DWORD REAL V3000 - V3007

DL205 User Manual, 5th Edition, Rev. C I 5_257



- Chapter 5: Standard RLL Instructions

Double BCD to Real with Implied Decimal Point (BCDTORD) (IB-562)

Double BCD to Real with Implied Decimal Point converts the given 8-digit DIWVORD BCD
value to a Real number, given an implied number of decimal points (KO-K8).

For example, BCDTORD K12345678 with an implied number of decimal points equal to K5,
[V] 2501 would yield R123.45678

V] 260  BCDTORD Parameters

] 262 + Value (DWORD BCD): specifies the Dword or constant that will be converted to
a Real number
DS5| Used LIE=E] Q@

*  Number of Decimal Points:

HPP| N/A specifies the number of implied Douhle BCD to Real with Implied Decimal Point
decimal points in the Result BCDTORD B-562
DWORD Value (DWORD BCD) TAD .
« Result (DWORD REAL): specifies Number of Decimal Points [0 ’
the location where the Real Result (DWORD REAL)

number will be placed

Parameter DL205 Range

Value (WORD BCD) V,P.K | K0-99999999; See DL205 V-memory map-Data Words
Number of Decimal Points K | KO-8
Result (DWORD REAL) V | SeeDL205 V-memory map-Data Words

BCDTORD Example
In the following example, the BCDTORD instruction is used to convert the 32-bit data in
V2000 from an 8-digit BCD data format to a 32-bit REAL (floating point) data format and
store into V3000 and V3001 when C100 turns on.

K2 in the Number of Decimal Points implies the data will have two digits to the right of the
decimal point.

91 UIU Double BCD to Real with Implied Decimal Point
1 | BCOTORD |B-562
value (DWORD BCD) Y2000 - ¥2001
Mumber of Decimal Paoints K2
ResUlt (DWORD REAL V3000 - va0o
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Math-BCD (MATHBCD) (IB-521)

Math-BCD Format lets you enter complex

. ; . . NI e
mathematical expressions like you would in
Visual Basic, Excel, or C++ to do complex Iigtdi= EED
] 250 calculations, nesting parentheses up to 4 levels MATHBCD IB-621
deep. In addition to +-* /, you can do Modulo Result (WORD)
V] 260 (% aka Remainder), Bit-wise And (&) Or (|) Expression
[/] 262 Xor (*), and some BCD functions—Convert (1 2007K1 000)/K4085 O

to BCD (BCD), Convert to Binary (BIN), BCD

DS5| Used | Complement (BCDCPL), Convert from Gray

HPP| N/A | Code (GRAY), Invert Bits (INV), and BCD/HEX to

Seven Segment Display (SEG). =

Example: (V2000 + V2001) / (V2003-K100)) *
GRAY (V3000 & KOO1F)

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
« Result (WORD): 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 Result (WORD). Each V-memory location used in the
expression must be in BCD format.

Parameter DL205 Range

WORD Result V| SeeDL205 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 when C100 turns on.

100
| |

1 |

5_260 I DL205 User Manual, 5th Edition, Rev. C

Math - BCD
MATHRCD
Fesult pWoRD)

[B-521
Y2000

Expression OM200* K10000 5 k4095
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Math-Binary (MATHBIN) (IB-501)

V] 25041
V] 260
] 262

DS5| Used

HPP| N/A

Math-Binary Format lets you enter complex
mathematical expressions like you would in Visual
Basic, Excel, or C++ to do complex calculations,
nesting parentheses up to 4 levels deep. In
addition to +—* /, you can do Modulo (% aka
Remainder), 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)

R Y s

MATHBIMN

Math - Binary

Result (WORD) V2000

Expression

(¥1200%1 00034085

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

» Result (WORD): 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 Result (WORD). Each V-memory location used in the

expression must be in binary format.

Parameter DL205 Range

WORD Result V | See DL205 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 when C100 turns on.

CIWP Math - Binary
1 T MATHEIMN |B-501
Result (WORD) Y2000
Expression (1200 * k10000 § kK4095

5_262 I DL205 User Manual, 5th Edition, Rev. C



Chapter 5: Standard RLL Instructions.

Math—Real (MATHR) (IB-541)

Math—Real Format lets you enter complex

mathematical expressions like you would in il -
Visual Basic, Excel, or C++ to do complex Math - Real
] 2504 calculations, nesting parentheses up to 4 levels MATHR IB-541
" deep. In addition to +-* /, you can do Bit-wise Result (DWORD)  [v2000 ]
|Zl 260 And (&) Or (|) and Xor (*). The D2-260 and ET T~
] 262 D2-262 also support several Real functions—Arc IOCRIOERLT —

Cosine (ACOSR), Arc Sine (ASINR), Arc Tangent

DS5| used | (ATANR), Cosine (COSR), Convert Radians to

Hppl na | Degrees (DEGR), Invert Bits (INV), Convert

Degrees to Radians (RADR), HEX to Seven
Segment Display (SEG), Sine (SINR), Square hd
Root (SQRTR), and Tangent (TANR).

Example: (V2000 + V2002) / (V2004-R2.5)) *
SINR(RADR(V3000 / R10.0))

Every V-memory reference MUST be able to fit into a double-word Real formatted value.

MATHR Parameters

¢ Result (DWORD): specifies the location where the Real result of the
mathematical expression will be placed (result must fit into a double-word Real
formatted location).

+ Expression: specifies the mathematical expression to be executed and the result
is stored in specified Result (DWORD) location. Each V-memory location used in
the expression must be in Real format.

Parameter DL205 Range

DWORD Result V | SeeDL205V-memory map-Data Words
Expression Text

MATHR Example
In the following example, the MATHR instruction is used to calculate the math expression
which multiplies the REAL (floating point) value in V1200 by 10.5 then divides by 2.7 and
loads the resulting 32-bit value in V2000 and V2001 when C100 turns on.

'~3|‘1 UP Wath - Real
1 1 MATHR IB-541
Result (OWORD) Y2000 - w2001
Expression {A1200*R108FR2T
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Real to BCD with Implied Decimal Point and Rounding (RTOBCD) (IB-561)

[] 2501
] 260
] 262

DS5| Used

HPP| N/A

Real to BCD with Implied Decimal Point and Rounding converts the absolute value of the
given Real number to a 4-digit BCD number, compensating for an implied number of
decimal points (K0-K4) and performs rounding.

For example, RTOBCD R56.74 with an implied number of decimal points equal to K1, would
yield 567 BCD. If the implied number of decimal points was 0, then the function would yield
57 BCD (note that it rounded up).

If the Real number is negative, the Result will equal its positive, absolute value.
RTOBCD Parameters

« Value (DWORD Real): specifies the Real Dword location or number that will
be converted and rounded to

a BCD number with decimal == a
points Real to BCD wimplied Decimal Pt and Rounding

*  Number of Decimal Points: RTOBCD |B-561
specifies the number of implied value (DWORD Real) TAl *
decimal points in the Result Mumber of Decimal Points  [KD *
WORD Result (WORD BCO)

« Result (WORD BCD): specifies
the location where the rounded/
implied decimal points BCD
value will be placed

Parameter DL205 Range

Value (DWORD Real) V,P,R | R;SeeDL205 V-memory map-Data Words
Number of Decimal Points K | K0-4
Result (WORD REAL) V | SeeDL205V-memory map-Data Words

RTOBCD Example

In the following example, the RTOBCD instruction is used to convert the 32-bit REAL
(floating point) data format in V3000 and V3001 to the 4-digit BCD data format and store
in V2000 when C100 turns on.

K2 in the Number of Decimal Points implies the data will have two implied decimal points.

CWIU Realto BCD wimplied Decimal Pt and Rounding
1 I RTOBCD 1B-561
Value (DWORD Real) V3000 - V3001
Mumber of Decimal Paoints K2
ResUlt (WORD BLD) V2000

5_264 I DL205 User Manual, 5th Edition, Rev. C



Chapter 5: Standard RLL Instructions.

Real to Double BCD with Implied Decimal Point and Rounding
(RTOBCDD) (IB-563)

Real to Double BCD with Implied Decimal Point and Rounding converts the absolute value
of the given Real number to an 8-digit DWORD BCD number, compensating for an implied
number of decimal points (K0-K8) and performs rounding.

V] 2501 For example, RTOBCDD R38156.74 with an implied number of decimal points equal to K1,
would yield 381567 BCD. If the implied number of decimal points was 0, then the function
[ 260 would yield 38157 BCD (note that it rounded up).

] 262 If the Real number is negative, the Result will equal its positive, absolute value.

DS5| Used | RTOBCDD Parameters

HPP | N/A « Value (DWORD Real): specifies the Dword Real number that will be converted

and rounded to a BCD number with decimal points
«  Number of Decimal Points:

specifies the number of implied MIXT=) e
decimal points in the Result Realto Double BCD wilmplied Decimal Ptand Rounding
DWORD RTOBCODD IB-563

- Yalue (DWORD Real TAD .

¢ Result (DWORD BCD): specifies ; ) ) )
. Mumber of Decimal Paints K0 *
the location where the rounded/

Result (DWORD BCO)

implied decimal points DWORD
BCD value will be placed

Parameter DL205 Range

Value (DWORD Real) V,P.R | R;SeeDL205V-memory map-Data Words
Number of Decimal Points K | KO-8
Result (DWORD BCD) V | SeeDL205 V-memory map-Data Words

RTOBCDD Example

In the following example, the RTOBCDD instruction is used to convert the 32-bit REAL
(floating point) data format in V3000 and V3001 to the 8-digit BCD data format and store
in V2000 and V2001 when C100 turns on.

K2 in the Number of Decimal Points implies the data will have two implied decimal points.

c1 UIE' Real to Double BCD wimplied Decimal Ptand Rounding
1 I RTOBCDD IB-563
Value (DWORD Real) V3000 - V3001
mumber of Decimal Paoints k2
Result (DWORD BCD) V2000 - V2001
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Square BCD (SQUARE) (IB-523)

Square BCD squares the given 4-digit WORD BCD number and writes it as an 8-digit
DWORD BCD result.

SQUARE Parameters

[] 2s0- +  Value (WORD BCD): specifies the
V] 260 BCD Word or constant that will Ik )
] 262 be squared
. Sguare BCD

*  Result (DWORD BCD): specifies SOUARE B-523
DS5 | Used the location where the squared val ORD BCD A 7
HPP | N/A DWORD BCD value will be placed alue (W )

Result (WORD BCDY  [v400 ‘|

SQUARE Example

Value (WORD BCD) V,P.K | K0-9999; See DL205 V-memory map-Data Words
Result (DWORD BCD) V | SeeDL205V-memory map-Data Words

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 when C100 turns

on.
len Square BCD
1 | SQUARE |B-523
Value (WORD BCDY) Y2000
Result (DWORD BCDY Y3000 - w300
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Square Binary (SQUAREB) (IB-503)

Square Binary squares the given 16-bit WORD Binary number and writes it as a 32-bit
DWORD Binary result.

SQUAREB Parameters

] 25041 « Value (WORD Binary): specifies
V] 260 the binary Word or constant SRR 0
] 262 that will be squared Square Binary

«  Result (DWORD Binary): SQUAREB IB-503
DS5 | Used specifies the location where the Walue (AORD binary) [v2000 ]
HPP | NIA squared DWORD binary value Result (DWORD binany)  [v3000 *]

will be placed

Parameter DL205 Range
Value (WORD Binary) V,P.K | K0-65535; See DL205V-memory map-Data Words
Result (DWORD Binary) V | SeeDL205V-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 when
C100 turns on.

1 DP Square Binary
1 | SQUARER IB-503
Walue OMORD hinarny) Y2000
Result (WvORD binand Wa000 - V3001
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Square Real (SQUARER) (IB-543)

Square Real squares the given REAL DWORD number and writes it to a REAL DWORD

result.
SQUARER Parameters
] 250-1 » Value (REAL DWORD): specifies the
V] 260 Real DWORD location or number =
K] 22 that will be squared v 1x]x -
+ Result (REAL DWORD): specifies Square Real
D55 | Used the location where the squared SQUARER IB-543
e | A Real DWORD value will be placed | Walue (REAL DWORD)  [vannn ]
Result (REAL DWORD)  [vanoo “|
Parameter DL205 Range
Value (REAL DWORD) V,P,R | R;SeeDL205V-memory map-DataWords
Result (REAL DWORD) V | SeeDL205V-memory map-Data Words
SQUARER Example

In the following example, the SQUARER instruction is used to square the 32-bit floating
point REAL value in V2000 and V2001 and store the REAL value result in V3000 and V3001

when C100 turns on.

Cm"j Snuare Real
1 | SQUARER 1B-543
Walue (REAL DWORD) w2000 - w2001
Result (REAL DWORD) w3000 - w3001
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Sum BCD Numbers (SUMBCD) (IB-522)

Sum BCD Numbers sums up a list of consecutive 4-digit WORD BCD numbers into an
8-digit DWORD BCD result.

You specify the group’s starting and ending V-memory addresses (inclusive). When

V] 250-1 enabled, this instruction will add all the numbers in the group (so you may want to place a
] 20 differential contact driving the enable).

] 262 SUMBCD could be used as the first part of calculating an average.

SUMBCD Parameters

DS5 | Used + Start Address: specifies the
HPP | N/A starting address of a block of
V-memory location values to M o

be added together (BCD)

. . L 5] BCD Mumb
« End Addr (inclusive): specifies il HITIRETS

the ending address of a block SUMBED s
of V-memory location values to Start Address [v2000 ]
be added together (BCD) End Addr {inclusive) [vzno7 *]
+ Result (DWORD BCD): specifies Result (OWWORD BCDy Y2000 “]

the location where the sum of
the block of V-memory BCD
values will be placed

Parameter DL205 Range

Start Address V | SeeDL205 V-memory map-Data Words
End Address (inclusive) V' | SeeDL205V-memory map-Data Words
Result (DWORD BCD) V | SeeDL205 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 when C100 turns on.

c100 Sum BCD Mumbers
T = | SUMBCD IB-522
Start Address Y2000
End Addr {inclusive) V2007
Result {DWORD BICDY W3000-w30M
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Sum Binary Numbers (SUMBIN) (IB-502)

[ 2501
] 260
] 262

DS5

Used

HPP

N/A

Sum Binary Numbers sums up a list of consecutive 16-bit WORD Binary numbers into a
32-bit DWORD binary result.

You specify the group’s starting and ending V-memory addresses (inclusive). When
enabled, this instruction will add all the numbers in the group (so you may want to place a
differential contact driving the enable).

SUMBIN could be used as the first part of calculating an average.
SUMBIN Parameters
 Start Address: specifies the

starting address of a block of [v]x[=] o
V-memory location values to S Bl
! ry Mumhbers

be added t_ogeth_er (Blnary)- ST e
« End Addr (inclusive): specifies Start Addrocs [v2000 ]

the ending address of a block : :

. End Addr finclusive) [vzoo7 “]
of V-memory location values :
to be added together (Binary) Result (DWORD binany V3000 ‘]

e Result (DWORD Binary):
specifies the location where the sum of the block of V-memory binary values
will be placed

Parameter DL205 Range

Start Address V' | SeeDL205V-memory map-Data Words
End Address (inclusive) V' | SeeDL205V-memory map-Data Words
Result (DWORD Binary) V' | SeeDL205 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 when C100 turns on.

C1 DID Sum Binary Mumbers
1 | SLIMBIN IB-502
Start Address w2000
End Addr {inclusive) V2007
Result (OWORD binar) Y3000 - V3001
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Sum Real Numbers (SUMR) (IB-542)

Sum Real Numbers sums up a list of consecutive REAL DWORD numbers into a REAL
DWORD result.

You specify the group’s starting and ending V-memory addresses (inclusive).

[V] 2501 Remember that Real numbers are DWORDs and occupy 2 words of V-memory each, so

|z| 260 the number of Real values summed up is equal to half the number of memory locations.

V] 262 Note that the End Address can be EITHER word of the 2 word ending address, for
example, if you wanted to add the 4 Real numbers stored in V2000 thru V2007 (V2000,

V2002, V2004, and V2006), you can specify V2006 OR V2007 for the ending address and
DS5 | Used | you will get the same result.

HPP| N/A | When enabled, this instruction will add all the numbers in the group (so you may want to

place a differential contact driving the enable).
SUMR could be used as the first part of calculating an average.

SUMR Parameters

« Start Address (DWORD):
specifies the starting address [ == e
of a block of V-memory Sum Real Numbers
location values to be added SUMR |B-543
together (Real) Start Address (DWORD) Y2000 .

« End Addr (inclusive) End Addr finclusive DWORD)  [wz007 B
(DWORD): specifies the Result (DWORDS V3000 .

ending address of a block of
V-memory location values to
be added together (Real)

» Result (DWORD): specifies the
location where the sum of
the block of V-memory Real
values will be placed

Parameter DL205 Range

Start Address (DWORD) V | SeeDL205V-memory map-Data Words
End Address (inclusive DWORD) V | SeeDL205V-memory map-Data Words
Result (DWORD) V | SeeDL205 V-memory map-Data Words

DL205 User Manual, 5th Edition, Rev. C I 5_271



- Chapter 5: Standard RLL Instructions

SUMR Example

In the following example, the SUMR instruction is used to total the sum of all floating point
REAL number values in words V2000 thru V2007 and store the resulting 32-bit floating
point REAL number value in V3000 and V3001 when C100 turns on.

leﬂ Sum Real Mumhers
1 I SUMR IB-542
Start Address (OWWORD) Y2000 - w2001
End Addr {inclusive DVWORD) Y2007
Result (CWYORDY V3000 - V3001
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ECOM100 Configuration (ECOM100) (IB-710)
ECOM100 Configuration defines all the common information for one specific ECOM100
module which is used by the other ECOM100 IBoxes; for example, ECRX~-ECOM100
Network Read, ECEMAIL-ECOM100 Send EMail, ECIPSUP-ECOM100 IP Setup, etc.

[/] 2501 You MUST have the ECOM100 Configuration IBox at the top of your ladder/stage program
] 260 with any other configuration IBoxes. The Message Buffer parameter specifies the starting
address of a 65 WORD buffer. This is 101 Octal addresses (e.g., V1400 thru V1500).

262

M If you have more than one ECOM100 in your PLC, you must have a different ECOM100

DS5 | used | CONfiguration IBox for EACH ECOM100 module in your system that utilizes any ECOM IBox
HPP | N/A 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

numelersésoo&i?é%d wi’:jh ]chi.s WIS o

specific module in

the specified slot. All other ECOMTO0 Config
ECxxxx IBoxes that need to ECOM100 IB-710
reference this ECOM100 ECOM100# ] *]
module must reference this ot (<3 g
logical number. Status fis01 2

« Slot: specifies which PLC slot Workspace [1502 7
is occupied by the ECOM100 Msg Buffer (85 WORDS) [f/1400 2
module.

- 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.

Parameter DL205 Range

ECOM100# K | K0-255

Slot K | Ko-7

Status V| SeeDL205V-memory map-Data Words
Workspace V | SeeDL205V-memory map-Data Words
Msg Buffer (65 words used) V | SeeDL205V-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, ECRYX, ...) 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.

ECOMRT00 Config
1 ECOM100 IB-710
\ ECOMI00# k0
No permissive contact or input logic is g{g:us 1 5513
used with this instruction Workspace V1502
Msg Buffer (65 WORDS) YW1400-v1500

NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.
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ECOM100 Disable DHCP (ECDHCPD) (IB-736)
ECOM100 Disable DHCP will set up 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
IZI 250.1 the ECOM100 IP Setup (ECIPSUP), or the individual ECOM100 IBoxes: ECOM Write IP
Address (ECWRIP), ECOM Write Gateway Address (ECWRGWA), and ECOM100 Write Subnet
M 260 \jask (ECWRSNM).

] 262 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.

DS5 | Used | Either the Success or Error bit parameter will turn on once the command is complete. If

HPP| N/A | 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 the 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 I1Box.

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 7= aQ
associated with this specific .
ECOM100 module in the specified SEE0 ezl Plisk
slot. All other ECxxxx IBoxes that need ECDHCPD IB-736
to reference this ECOM100 module ECOMIOD# [KD *]
must reference this logical number Workspace  [V503 ]
«  Workspace: specifies a V-memory Success [Cioo ]
location that will be used by the =
instruction = G101 |
Error Code  [w2000 ]

» 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 completed
successfully

« Error Code: specifies the location where the Error Code will be written

Parameter DL205 Range

ECOM100# K | K0-255

Workspace V | SeeDL205 V-memory map-Data Words
Success X,Y,C.GX,GY,B | SeeDL205V-memory map

Error X.Y,C,GX,GY,B | SeeDL205V-memory map

Error Code V' | SeeDL205 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 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
’ ECOM100 IB-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

NOTE: An ECOMT00 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

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.

_Firss;SDcan ECOM100 Disable DHCP
ECDHCPD IB-736
2 -
ECOM100 # K0
Wiorkspace Wal3
Success 100
Error z101
Errar Code W2000
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ECOM100 Enable DHCP (ECDHCPE) (IB-735)
ECOM100 Enable DHCP will tell the ECOM100 to obtain its TCP/IP setup from a DHCP
Server on a leading edge transition to the IBox.

The 1Box will be successful once the ECOM100 has received its TCP/IP settings from

the DHCP server. Since it is possible for the DHCP server to be unavailable, a Timeout

V] 260 parameter is provided so that the IBox can complete, but with an Error (Error Code =
1004 decimal).

262
IZI See also the ECOM100 IP Setup (ECIPSUP) IBox 717 to directly set up ALL of the TCP/IP

[V 2501

DS5 | Used | P@rameters in a single instruction—IP Address, Subnet Mask, and Gateway Address.

HPP| N/A | 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 the 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.

ECDHCPE Parameters

+  ECOM100#: this is a logical number X[ -
associated with this specific ECOM100 ECOM100 Enahle DHCP
module in the specified slot. All other ECDHCPE IB-735
ECxxxx |IBoxes that need to reference this ECOmMInn # 0 g

ECOM100 module must reference this

logical b Timeout{sec) [K5 *

?glca number. - ) ) Workspace V400 N

. Tlmeout(se;): speafles a timeout perlod Sucess co B

so that the instruction may have time to T = =
complete.

Error Code V400 *

«  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 completed
successfully.

« Error Code: specifies the location where the Error Code will be written.

Parameter DL205 Range

ECOM100# K | K0-255

Timeout (sec) K | K5-127

Workspace V | See DL205V-memory map-Data Words
Success X,Y,C.GX,GY,B | See DL205 V-memory map

Error X,Y,C.GX,GY,B | See DL205 V-memory map

Error Code V | SeeDL205 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 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 ECOM100 1B-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

‘E NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identtified in BOLD italics, and the instruction name and ID will be in BOLD characters.

Rung 2: On the second 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, it 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.

_FirSs;SDcan ECOM100 Enable DHCP
ECDHCPE IB-735
2 ——1
ECOmM100# K0
Timeouti{sec.) k10
Wiiarkspace Wan3
Success c100
Error c1m
Error Code W200oo
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ECOM100 Query DHCP Setting (ECDHCPQ) (IB-734)

[ 2501
] 260
] 262

DS5

Used

HPP

N/A

ECOM100 Query DHCP Setting will determine if DHCP is enabled in the ECOM100 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 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 function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECDHCPQ 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 MR o

reference this logical number.
ECOMI00 Query DHCP Setting

«  Workspace: specifies a V-memory

location that will be used by the ECDHCPQ IB-734
instruction. ECOM100# [0 *]
« Success: specifies a bit that will turn Waorkspace [v503 ‘]
on once the instruction is completed Success [c100 ‘]
successfully. - [Ciod 7
« Error: specifies a bit that will turn on DHCP Enabled  [C2 7

if the instruction is not completed
successfully.

» 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 DL205 Range

ECOM100# K| K0-255

Workspace V| SeeDL205 V-memory map-Data Words
Success X,Y,C,GX,GY,B | See DL205 V-memory map

Error X.Y,C,GX,GY,B | See DL205 V-memory map

DHCP Enabled X.Y,C,GX,GY,B | See DL205 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 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
’ ECOM100 IB-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

‘E NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

Rung 2: On the second scan, read whether DHCP is enabled or disabled in the 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 IBox goes from OFF to ON. If successful, turn
on C100. If there is a failure, turn on C101.

_FifSSE.EaEan ECOM100 Query DHCP Setting
ECDHCPQ IB-734
2 -
ECOM1003 k0
Workspace Y503
Success C100
Error C101
DHCP Enahled Ch
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ECOM100 Send E-mail (ECEMAIL) (IB-711)

ECOM100 Send EMail, on a leading edge transition, will behave as an EMail client and
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. SRR 5]
M 2501 1 will send the SMTP request based on the ECOM100 Send EMail
|Z[ 260 specified ECOM100#, which corresponds to ECEMAIL B-711
|Zl 262 a specific unique ECOM100 Configuration ECOM1 002 i .
(ECOM100) at the top of your program. Warkspace Weo: 7|
The Body: field supports what the PRINT and Success €100 :
DSS | Used | ypRINT instructions support for text and Errar
HPP| N/A |embedded variables, allowing you to embed Enor Gode 2000 -
real-time data in your EMail (e.g., "V2000 = " To [iloe@acme.com “]
V2000:B). Subject [Maching Offine °]
The Workspace parameter is an internal, private E;d"h e
register used by this IBox and MUST BE UNIQUE [Machine # ¥5010:8 “went offling at' ‘E
in%his one inst?/uction and MUST NOT be used 30008 Ton VIDTDB T8N =

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.
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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 completed
successfully

» 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
ECOM100# K | K0-255
Workspace V | SeeDL205V-memory map-Data Words
Success X,Y.C,GX.GY,B | SeeDL205 V-memory map
Error X.Y,C,GX,GY,B | SeeDL205 V-memory map
Error Code V | SeeDL205V-memory map
To: Text
Subject: Text
Body: See PRINT and VPRINT instructions
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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 Code Areas

Error Description
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

ECOMM100 Send EMAIL IBOX Status Codes

Error Description
0-1 Success-ECEMAIL completed successfully.
1 Busy-ECEMAIL IBOX logic sets the Error register to this value when the ECEMAIL starts a new request.

Internal ECOM100 Errors (2-99)

Internal ECOM 100 Errors (2-99)

Error Description

10-19 Timeout I_Errors—last digit shows where i_n ECOM100's SMTP s_tate logic the timeout occurred; regardless of
the last digit, the SMTP conversation with the SMTP Server 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

ECEMAIL IBox Ladder Logic Assigned Errors (1000+)

ECEMAIL I1Box Ladder Logic Assigned Errors (1000+)

Error Description

SP Slot Error-the SP error bit for the ECOM100's slot turned on. Possibly using RX or WX instructions on the

il ECOM100 and walking on the ECEMAIL execution. Use should use ECRX and ECX IBoxes,
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ECEMAIL Decimal Status Codes
SMTP Protocol Errors=SMTP (100-999)

SMTP Protocol Errors-SMTP (100-999)

Error Description

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

250 Ok, queuing for node <node> started. Requested mail action okay, completed

251 Ok, no messages waiting for node <node>. User not local; will forward to <forward-path>
OK, pending messages for node <node> started. Cannot VRFY user (e.g., info is not local), but will

252 take message for this user and attempt delivery.

253 OK, messages 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 TLSis ngt 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 parameters or arguments

502 Command notimplemented

503 Bad sequence of commands

504 Command parameter not implemented

521 <domain> does not accept mail

530 Access c_Ieni_ed. Must iss_ue a STARTTLS command first. Encryption required for requested
authentication mechanism.

534 Authentication mechanism is too weak.

Continued next page
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SMTP Protocol Errors-SMTP (100-999)

Error Description
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 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.

‘E NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

ECOM100 Config
1 ECOM100 IB-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

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.

Machine Down ECON100 Send EMail
, c10 ECEMAIL IB-711
1
ECOM100# K0
Workspace Wan3
Success c100
Error c101
Error Caode w2000
To joeg@acme.corm
Suhbject tachine Offline
Bady "Maching # wa010:8 "went offling
at'waono:B" on " W30 0B "EN"
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ECOMT100 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 unigue ECOM100 Conflquratlon

v (ECOM100) at the top of your program. ]
250-1 ECOM100 Send EMail
When the ECOM100 is first powered up, it ——- i
V] 260 copies the EMail setup data stored in ROM to e —— 7 ;
[/] 262 the working copy in RAM. You can then modify Workspace R
this working copy from your program using Success o0 g
DS5 | used | the ECOM100 EMail Setup (ECEMSUP) IBox. Ermor
HPP | N/A After modifying the working copy, you can later Ertar Cade 2000 :
restore the original setup data via your program To  [ioe@acme.com ]
by using this IBox. Subject [Machine Offine ‘]
Bod
The Workspace parameter is an internal, private ..r:a:hme# VA0 T0E weni ofine at o=
register used by this IBox and MUST BE UNIQUE [V3000°8 "on "V3010:8 " §H" -
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 completed
successfully

« Error Code: specifies the location where the Error Code will be written

Parameter DL205 Range

ECOM100# K | K0-255

Workspace V | SeeDL205V-memory map-Data Words
Success X,Y,C.GX,GY,B | SeeDL205V-memory map

Error X.Y.C,GX,GY,B | SeeDL205V-memory map

Error Code V | SeeDL205V-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.

ECOM100 Config
ECOM100 1B-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDSs) V402-502

NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

Rung 2: Whenever an EStop is pushed, ensure that the 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 ECOM00 EMail Setup
; ?11| ECEMSLIP IB-712
1
ECOMIO0 3 1]
Waorkspace WA 3
Success 100
Error c101
Errar Code Y2000

SMTP Server [P Addr
Sender Mame

Sendetr Email
Port Mumber
Timeout {sec.) 10
e president@acme.com

(Example continued on next page)
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ECEMRDS Example (cont’d)
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.

EStD%E’;Jshed ECOM100 Restare Default EMail Setup
ECEMRDS 1B-713
3 —f
ECOomM100# k0
Workspace Yand
Success 102
Error 103
Error Code w2001
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ECOM100 E-mail Setup (ECEMSUP) (IB-712)

[ 250-1
[V] 260
] 262

DS5 | Used

HPP | N/A

ECOM100 EMail Setup, on a leading edge transition, will modify the working copy 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. T B
You may pick and choose any or all fields ORI EE) Se
to be modified using this instruction. Note ECEMSLP 8712
. . ECOM100#
that these changes are cumulative: if you Worksaase Me ]
execute multiple ECOM100 EMail Setup Ey— =00 =
IBoxes, then all of the changes are made B
in the order they are executed. Also note Error Code [2oma ]
that you can restore the original ECOM100 I~ SMTF Server P Addr |
EMail Setup that is stored in the ECOM100 I™ Sender Name | |
to the working copy by using the ECOM100 I Sender Email | |
Restore Default EMail Setup (ECEMRDS) (W [P e = |
IBox. ¥ Timeout {sec.) |I<1D. “]
M cc [presigent@acme.cam |

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 completed
successfully.

 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 (cont’d)

« Port Number: optional parameter that specifies the TCP/IP Port Number to send
SMTP requests; usually this does not need 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 DL205 Range

ECOM100# K | K0-255

Workspace V | SeeDL205V-memory map-Data Words
Success X,Y,C.GX,GY,B | See DL205 V-memory map

Error X.Y,C.GX,GY,B | See DL205 V-memory map

Error Code V | SeeDL205V-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 Config
1 ECOM100 1B-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

(Example continued on next page)

‘E NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.
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ECEMSUP Example (cont'd)

Rung 2: Whenever an EStop is pushed, ensure that president of the company gets copies
of all EMails being sent.The ECOM100 EMail Setup I1Box 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 [Box.

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.

EStop Pushed
11
2 [

ECOM100 EMail Setup

ECEMSUP 1B-712
ECOM100 # K0
Workspace Wal3
Success 100
Error Z1M
Error Code w2000

SMTP Server [P Addr
Sender Mame

Sender Email
Fort Mumhber
Timeout (sec.) 10
Cc president@acme.cam

Rung 3: Once the EStop is pulled out, take the president off the cc: list by restoring the

default EMail setup in the ECOM100.

ESTD%?$Shed ECOM100 Restore Default EMail Setup
ECEMRDS B-713
3 —
ECOMI00# KO
Workspace Wand
Success 102
Error 103
Error Code w2001
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ECOMT100 IP Setup (ECIPSUP) (IB-717)

V] 25041
] 260
] 262

DS5 | Used

HPP | N/A

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 YIRR (]
Configuration (ECOM100) IBox at the top of your ECOM100 IP Setup
program. ECIPSUP IB-717
The Workspace parameter is an internal, private SCeEE? KD .
register used by this IBox and MUST BE UNIQUE Workspace vo03 -
in this one instruction and MUST NOT be used ElBESS oo 7]
anywhere else in your program. E”Uf
Either the Success or Error bit parameter will turn lprr:dr;:z: 2= =
. . 192,168 . 012,100
on once the command is complete. If there is an Subnet hask ———
error, the Error Code parameter will report an HHnethias 299.25. 0 . 0
ECOM100 error code (less than 100), or a PLC logic Gateway Address [ 102 . 168. 0 . 1 °

error (greater than 1000).

This setup data is stored in Flash-ROM in the 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 the 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 completed
successfully.

» 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 DL205 Range

ECOM100# K | K0-255

Workspace V | SeeDL205V-memory map-Data Words
Success X.Y,C,GX,GY,B | SeeDL205 V-memory map

Error X.Y,C,GX,GY,B | SeeDL205V-memory map

Error Code V | SeeDL205 V-memory map-Data Words
IP Address IP Address | 0.0.0.1.t0255.255.255.254

Subnet Mask Address IP Address Mask | 0.0.0.1.t0255.255.255.254

Gateway Address IP Address | 0.0.0.1.t0255.255.255.254
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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 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 ECOM100 IB-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

Rung 2: On the second scan, configure all of the TCP/IP parameters in the ECOM100:
IP Address: 192.168.12.100

Subnet Mask: 255.255.0.0

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.

_F'fgfuﬁan ECOMIO0 P Setup
5 H ECIPSUR IB-717
ECOM100 # KO
Workspace Wa03
Success z100
Error c10
Error Code W2000
IP Address 19216812100
Subnet Mask 256256000
Gateway Address 192.168.0.1
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ECOM100 Read Description (ECRDDES) (I1B-726)

ECOM100 Read Description will read the ECOM100's Description field up to the number of
specified characters on a leading edge transition to the IBox.

V] 25041
V] 260
] 262

DS5 | Used

HPP | N/A

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 function, you
must turn ON dip switch 7 on the ECOM100
circuit board.

ECRDDES Parameters
« ECOM100#: this is a logical number

MIESE (%]
ECOM100 Read Description
ECRDDES |B-T26
Ecomion® [ko “]
Warkgpace V400 ‘]
Success [co *]
Errar [co “]
Description w400 ‘]
Mum Chars  [K1 *]

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

Description will be placed

« Num Chars: specifies the number of characters (bytes) to read from the

ECOM100’s Description field

Parameter DL205 Range

ECOM100# K | K0-255

Workspace V' | SeeDL205V-memory map-Data Words
Success X.Y,C,GX,GY,B | SeeDL205V-memory map

Error X,Y,C.GX,GY,B | SeeDL205V-memory map

Description V | SeeDL205V-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.

ECOM100 Config
1 ECOM100 1B-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

‘E NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

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.

_FiEILSDCE'" ECOM100 Read Description
ECRDDES 1B-726
2 -t
ECCOM100# K0
Workspace Wa0i3
Success Z100
Errar c101
Cescription W3oon
Mum Chars K16
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ECOM100 Read Gateway Address (ECRDGWA) (IB-730)

ECOM100 Read Gateway Address will read the four parts of the Gateway IP address and
store them in four consecutive V-memory locations in decimal format, on a leading edge

[] 2501
] 260
] 262

DS5

Used

HPP

N/A

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 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

R Py Q@
ECOM100 Read Gateway Address
ECRDGYA 1B-730
ECCoM100# K0 *
forkspace
Success 1] N
Error
Gateway P Addr(4 wards) V400 *

turn on once the request is completed successfully.

 Error: specifies a bit that will turn on if the instruction is not completed

successfully.

» Gateway IP Addr: specifies the starting address where the ECOM100’s Gateway
Address will be placed in 4 consecutive V-memory locations.

Parameter DL205 Range

ECOM100# K | K0-255

Workspace V | SeeDL205 V-memory map-Data Words
Success X.Y,C,GX,GY,B | See DL205V-memory map

Error X,Y.C,GX,GY,B | SeeDL205V-memory map

Gateway IP Address (4 Words) V | SeeDL205V-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 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 ECOM100 IB-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

‘E NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

Rung 2: On the second 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.

f";;%ﬁa” ECOMT00 Read Gateway Address
ECRDGYA IB-730
2 -
ECOMI00 # K0
Workspace Wan3
Success c100
Error c101
Gateway P Addr(d wards) WIN00 - V3003
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ECOM100 Read IP Address (ECRDIP) (IB-722)

] 2501
V] 260
] 262

DS5 | Used

HPP | N/A

ECOM100 Read IP Address will read the four parts of the IP address and store them in four
consecutive V-memory locations in decimal format, on a leading edge transition to the
[Box.

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 function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

ECRDIP Parameters
+  ECOM100#: this is a logical

number associated with this NIESEE (]

specific ECOM100 module in ECOM100 Read IF Address

the specified slot. All other

ECxxxx IBoxes that need to il 8522

reference this ECOM100 ECOM100# KO ]

module must reference this Waorkspace [v400 “

logical number T [co ]
»  Workspace: specifies a Errar [co ]

V-memory chatlon Fhat will be IF Address (4 wards)  [v400 T

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 completed
successfully

« IP Address: specifies the starting address where the ECOM100's IP Address will
be placed in four consecutive V-memory locations

Parameter DL205 Range

ECOM100# K | K0-255

Workspace V' | SeeDL205V-memory map-Data Words
Success X,Y.C.GX,GY,B | SeeDL205V-memory map

Error X,Y,C,GX,GY,B | See DL205V-memory map

IP Address (4 Words) V | SeeDL205V-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.

ECOM100 Config
1 ECOM100 IB-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

‘E NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

Rung 2: On the second scan, read the IP Address of the ECOM100 and store it in V3000
thru V3003 (four decimal numbers). The ECOM100's IP Address could be displayed by an
HMI.

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.

_Fifasltjsuca” ECOMT00 Read IP Address
ECRDIP IB-722
2 —F
ECOMT00 # k0
Workspace Wan3
Success z100
Errar Z101
IP Address (4 words) WI000-w3003
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ECOM100 Read Module ID (ECRDMID) (IB-720)
ECOM100 Read Module ID will read the binary (decimal) WORD sized Module ID 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.

V] 25041
] 260
] 262

DS5 | Used

HPP | N/A

Either the Success or Error bit parameter will turn on once the command is complete.
In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the

ECOM10
ECRDM

0 circuit board.

ID 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 completed
successfully

<[x[=] 5]
ECOM1 00 Read Module 1D
ECROMID IB-720
ECOmMinn® [KD *]
Workspace  [v400 *]
Success [zo *
Errar [co *]
Module ID  [v400 *]

Module ID: specifies the location where the ECOM100’s Module ID (decimal) will

be placed
ECOM100# K | K0-255
Workspace V | SeeDL205V-memory map-Data Words
Success X,Y,.C.GX,GY,B | SeeDL205V-memory map
Error X,Y,.C.GX,GY,B | SeeDL205V-memory map
Module ID V | SeeDL205V-memory map-Data Words
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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 ECOM100 1B-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

Rung 2: On the second 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.

_FirSS;'SDCEH ECOM100 Read Module 1D
ECRDMID IB-T20
2 -+
EC:OM100 # K0
Workspace Wan3
Success 100
Errar c1
Maodule 1D Y2000
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- Chapter 5: Standard RLL Instructions

ECOM100 Read Module Name (ECRDNAM) (IB-724)

ECOM100 Read Name will read the Module Name up to the number of specified characters
on a leading edge transition to the IBox.

The Workspace parameter is an internal, private register used by this IBox and MUST BE
] 2504 UNIQUE in this one instruction and MUST NOT be used anywhere else in your program.

] 260 Either the Success or Error bit parameter will turn on once the command is complete.

V] 262 In order for this ECOM100 IBox to function, you must turn ON dip switch 7 on the
ECOM100 circuit board.

pS5 | used | ECRDNAM Parameters

HPP | N/A « 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 YA 5]
logical number. ECOM100 Read Name

«  Workspace: specifies a V-memory ECROMNAM IB-724
location that will be used by the ECOM100 # ko g
instruction.

- ) ) Workspace [v4on *]

« Success: specifies a bit that will turn Success [0 g
on once the request is completed =
successfully. Sl [ca |

« Error: specifies a bit that will turn on Module Narne (V400 .l
if the instruction is not completed Num Ghars [k |

successfully.

* 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 DL205 Range

ECOM100# K | K0-255

Workspace V | SeeDL205V-memory map-Data Words
Success X,Y,C.GX,GY,B | SeeDL205V-memory map

Error X.Y,C,GX,GY,B | See DL205V-memory map

Module Name V | SeeDL205V-memory map-Data Words
Num Chars K | K1-128

5_304 I DL205 User Manual, 5th Edition, Rev. C



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 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
ECOM100 1B-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

NOTE: An ECOM100 IBox instruction (s used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

Rung 2: On the second 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.

_FirstScan ECOMI00 Read Mame
jf_ﬁ', ECRDMAM IB-724
I
ECOMI00 # K0
Workspace Wan3
Success c100
Errar c101
todule Marme Waono
Mum Chars kg
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- Chapter 5: Standard RLL Instructions

ECOM100 Read Subnet Mask (ECRDSNM) (IB-732)
ECOM100 Read Subnet Mask will read the four parts of the Subnet Mask and store them in
4 consecutive V-memory locations in decimal format, on a leading edge transition to the

] 25041
V] 260
] 262

DS5

Used

HPP

N/A

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 function, you must turn ON dip switch 7 on the
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

SRR @
ECOM100 Read Subnet Mask
ECRDSMM |B-732
ECOM100 # ] B
Warkspace [wa00 B

Success [co

Errar [co

Subnet Mask (4 wards) |\MDD

on if the instruction is not completed successfully.

Subnet Mask: specifies the starting address where the ECOM100’'s Subnet Mask
will be placed in four consecutive V-memory locations.

Parameter DL205 Range

ECOM100# K | K0-255

Workspace V | SeeDL205V-memory map-Data Words
Success X,Y,C.GX,GY,B | See DL205V-memory map

Error X.Y,C,GX,GY,B | See DL205V-memory map

Subnet Mask (4 Words) V | SeeDL205V-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 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 ECOM100 1B-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

‘E NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

Rung 2: On the second 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.

_F"S‘Slt:%'?a" ECOM100 Read Subnet Mask
ECRDSMM |B-732
2 —-F
ECOMI00# K0
Workspace Wag3
Success c100
Error C101
Subnet Mask (4 wards) WINO00 - w303

DL205 User Manual, 5th Edition, Rev. C I 5_307



- Chapter 5: Standard RLL Instructions

ECOM100 Write Description (ECWRDES) (I1B-727)

V] 2501
] 260
] 262

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
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 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 the
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 7 o
V-memory location that will be RakSE
used by the instruction ECOM100Write Description
+  Success: specifies a bit that will ECWRDES IB-727
turn on once the request is ECom1 00 # [K0 ]
leted full
compieted successtully Workspace [vs03 *]
« Error: specifies a bit that will =
turn on if the instruction is not Success [c100 |
completed successfully Errar [C1o1 °]
« Error Code: specifies the Error Code [v2000 *]
location where the Error Code —
will be written Description [MODBUSTCP Network #2° |

« Description: specifies the
Description that will be written to the module

Parameter DL205 Range

ECOM100# K | K0-255

Workspace V | SeeDL205V-memory map-Data Words
Success X.Y.C,GX,GY,B | SeeDL205V-memory map

Error X.Y,C,GX,GY,B | See DL205V-memory map

Module Name V | SeeDL205V-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 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 ECOM100 IB-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

‘E NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

Rung 2: On the second 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 ECWRDES 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.

_Fifsﬁfécan ECOM1 00 Write Description
ECWWRDES |B-727
2 -t
ECOMI00# KD
Workspace WAN3
Success z100
Errar Z101
Errar Code w2000
Description Modhus/TCF Metwork #2
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- Chapter 5: Standard RLL Instructions

ECOM100 Write Gateway Address (ECWRGWA) (IB-731)
ECOM100 Write Gateway Address will write the given Gateway IP Address to the ECOM100
module on a leading edge transition to the IBox. See also ECOM100 IP Setup (ECIPSUP)
IBox 717 to set up ALL of the TCP/IP parameters in a single instruction—-IP Address, Subnet
] 25041 Mask, and Gateway Address.

] 260 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.

262

M Either the Success or Error bit parameter will turn on once the command is complete. If
S . there is an error, the Error Code parameter will report an ECOM100 error code (less than

ng L’f‘s/; 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 the
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 ]z -
ECOM100 module must ECOM100 Write Gateway Address
reference this logical number ECWRGYA IB-731

«  Workspace: specifies a ECOMI00# [0 H
V-memory location that will be Warkspace [vEn3 ]
used by the |r1§truct|c?n . E— [Cion 7

* Success: specifies a bit that will e [Ciot ]
turn on once the request is Error God [vzom 7
completed successfully rort-nfe

«  Error: specifies a bit that will Gateway Address [ 102168, 0 . 1 °

turn on if the instruction is not
completed successfully

« 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
ECOM100# K | K0-255
Workspace V | SeeDL205V-memory map-Data Words
Success X.Y,C,GX,GY,B | See DL205V-memory map
Error X,Y,C,GX,GY,B | See DL205V-memory map
Error Code V | SeeDL205 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 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 ECOM100 1B-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

‘E NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

Rung 2: On the second 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) 1Box.

_Fifasé_gﬂﬁan ECOM100 Write Gateway Address
ECWR GWNA IB-731
E -
ECOMI00 # K0
VWarkspace Wagi3
Success c100
Error Z101
Error Code Y2000
Gateway Address 192.168.01
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- Chapter 5: Standard RLL Instructions

ECOM100 Write IP Address (ECWRIP) (IB-723)

[V 2s50-1
] 260
] 262

DS5

Used

HPP

N/A

ECOM100 Write IP Address will write the given IP Address 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, 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 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 the
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 SR &)
turn on once the request is ECOM1 00 Write IP Address
completed successfully

- . . ECWRIP IB-723

« Error: specifies a bit that will
turn on if the instruction is not ECOM100#  [KD ‘|
successfully completed Warkspace  [v503 ‘]

« Error Code: specifies the SUCCESS [C100 *]
location where the Error Code Error [Crod 7]
will be written

- IP Address: specifies the IP Error Code  [v2000 |
Address that will be written to IP Address {192 , 168 . 012, 100 °|
the module
ECOM100# K | K0-255
Workspace V | SeeDL205 V-memory map-Data Words
Success X,Y.C,GX,GY,B | SeeDL205V-memory map
Error X.Y,C,GX,GY,B | See DL205V-memory map
Error Code V | SeeDL205 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 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 ECOM100 IB-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

Rung 2: On the second 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) 1Box.

_FifaS;SDCGn ECONT 00 Write IF Address
ECWRIP 1B-723
2 -
ECOMIO0 # KD
Workspace Wan3
Success Z100
Errar Z10
Error Code w2000
IP Address 19216812100
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- Chapter 5: Standard RLL Instructions

ECOM100 Write Module ID (ECWRMID) (IB-721)

] 25041
V] 260
] 262

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
error code 1005 (decimal).

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 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 the
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

where the Error Code will be written

« Module ID: specifies the Module ID Module |0 [K12 *
that will be written to the module

Parameter DL205 Range

»  Workspace: specifies >
V-memory location that will be used MAEIES )
by the instruction ECOM1 00 Wirite Madule 1D

« Success: specifies ECyYYRMID IB-7 21
bit that will turn on once the request -
completed successfully ECOM100#  [KD |

 Error: specifies a bit that will turn on Workspace  [V503 ‘]
the instruction is not completed SUCCESS [c100 ]
successfully

. . Errar [c101 ‘]

» Error Code: specifies the location
Error Code  [v2000 °
|

ECOM100# K | K0-255

Workspace V | SeeDL205V-memory map-Data Words
Success X,Y,C.GX,GY,B | See DL205V-memory map

Error X.Y,C,GX,GY,B | See DL205V-memory map

Error Code V | SeeDL205V-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 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 ECOM100 IB-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

‘E NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

Rung 2: On the second 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 ECWRMID 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.

_FirSS;SDcan ECOM100 'Write Madule 1D
ECWRMID IB-721
1 —F
ECOM100 # K0
Warkspace WE03
Success c100
Error c10
Errar Code Wa00o
Maodule ID k12
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- Chapter 5: Standard RLL Instructions

ECOM100 Write Name (ECWRNAM) (IB-725)

[] 2501
] 260
] 262

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, 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 Name 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 the
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 MEE [&]
V-memory location that will be ECOMT 00 Wiite
used by the instruction. Hie Marme

« Success: specifies a bit that will S £yl
turn on once the request is ECOM100# [0 *]
completed successfully. Warkspace [v503 ]

« Error: specifies a bit that will =
turn on if the instruction is not SHEEEES [c100 |
completed successfully. Error [c101 *]

« Error Code: specifies the Error Code [v2000 *]
Io'catlon vyhere the Error Code Module MNarme |Geurge .l
will be written.

*  Module Name: specifies the
Name that will be written to the module.

Parameter DL205 Range

ECOM100# K | K0-255

Workspace V | SeeDL205V-memory map-Data Words
Success X,Y.C,GX,GY,B | SeeDL205V-memory map

Error X.Y,C,GX,GY,B | See DL205V-memory map

Error Code V | SeeDL205 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 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 ECOM100 IB-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

‘E NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

Rung 2: On the second 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 ECWRNAM 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.

_Fi"ES;SDCan ECOM1 00 Write MName
ECYWR AN IB-724
2 .~
ECOM100# K0
Wiiarkspace Wan3
Success c100
Etrror 1M
Error Code w2000
Module Mame  George
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ECOM100 Write Subnet Mask (ECWRSNM) (IB-733)

] 2s0-1
] 260
] 262

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
set up 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 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 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 the
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 MG 5]
turn on once the request is ,
completed successfully. ECOM100 Write Subnet Mask
« Error: specifies a bit that will ECIWRSNM IB-733
turn on if the instruction is not ECOMIDD#  [kO *]
completed successfully. Workspace  [v503 ]
« Error Code: specifies the
. Success Z100 *
location where the Error Code | .l
will be written. Errar [c101 |
+  Subnet Mask: specifies the ErrorCode  [¥2000 ‘]
Subnet Mask that will be written Subnet Mask | 755 355 .0 .0 °
to the module.

Parameter DL205 Range

ECOM100# K | K0-255

Workspace V | SeeDL205V-memory map-Data Words
Success X.Y,C,GX,GY,B | See DL205V-memory map

Error X.Y,C,GX,GY,B | See DL205V-memory map

Error Code V | SeeDL205 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 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 ECOM100 1B-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

Rung 2: On the second 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 IBox, see the ECOM100 IP Setup
(ECIPSUP) 1Box.

_F"SSLSDCEH ECON1 00 Write Subnet Mask
ECWWRSMM 1B-733
2 -
ECOMI00# K0
Workspace Wala
Success c100
Error c101
Error Caode Y2000
Subnet Mask 265.265.0.0
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ECOM100 RX Network Read (ECRX) (IB-740)

[V 2501
[V 260
V] 262

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, private register used by this IBox and MUST BE
UNIQUE in this one instruction and MUST NOT be used anywhere else in your program.

Whenever this IBox has power, it will read element data from the specified slave into the
given destination V-memory buffer, giving other ECOM100 RX and ECOM100 WX IBoxes
on that ECOM100# network a chance to execute.

For example, if you wish to read and write data continuously from five 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 eS| ]
V-memory location that will be ECOM100 R¥ Netwark Read
used by the instruction ECR¥ |B-740
» Slave ID: specifies the slave ECONT 00 # KO -
ECOM(100) PLC that will be Workspace WaD3 B
targeted by the ECRX instruction Slave 1D 7 B
*  From Slave Element (Src): Frorn Slave Element (Srey [0 B
specifies the slave address of Number Of Bytes
the data to be read To Master Element (Desty  [¥C200 .
« Number of Bytes: specifies the Success
number of bytes to read from B

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 completed
successfully

Parameter DL205 Range

ECOM100# K| K0-255

Workspace V| See DL205V-memory map-Data Words
Slave ID K| K0-90

From Slave Element (Src) X.Y,C,S,T,CT,GX,GY,V | See DL205V-memory map

Number of Bytes K| K1-128

To Master Element (Dest) V| See DL205 V-memory map-Data Words
Success X.Y,C,GX,GY,B | SeeDL205V-memory map

Error X.Y,C,GX,GY,B | See DL205 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
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 ECOM100 1B-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

(Example continued on next page)

NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.
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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 |Boxes 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 IBoxes.

Firstscan ECOMTO0 R¥ Network Read
) SF1 ECRX IB-740
1

ECOMI00# k0

Waorkspace WA03

Slave ID KT

From Slawve Element (Src) Al

Humber Of Bytes k1

To Master Element (Dest) WiZ200

Success 100

Error c10

ECOMT 00 W Metwark Write

T ECWH 1B-741

ECOMI00# k0

Workspace Wan4

Slave ID 4

From Master Element (Src) WiZ200

Mumber Of Bytes k1

Ta Slave Element (Dest) YWiZ300

Success 102

Errar 103
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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.

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.

[V] 2501
] 260
] 262

DS5 | Used

HPP | N/A

Whenever this IBox has power, it will write data from the master's V-memory buffer to
the specified slave starting with the given slave element, giving other ECOM100 RX and

ECOM100 WX IBoxes on that ECOM100# network a chance to execute.

For example, if you wish to read and write data continuously from five 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!
ECWX 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 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.

VSRR @
ECOM1 00 W Metwark \Write

ECYWH 1B-741
ECOM100 # K0 *
Workspace Wal4 *
Slave ID KA *
From mMaster Element {Srcy [V 200 *
MNumhber Of Bytes K1 *
To Slave Element (Dest) IW‘
Success c102 *
Errar

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 completed

successfully.

Parameter DL205 Range

ECOM100# K | K0-255

Workspace V | SeeDL205V-memory map-Data Words
Slave ID K | K0-90

From Master Element (Src) V | SeeDL205V-memory map-Data Words
Number of Bytes K | K1-128

To Slave Element (Dest) ~ X,Y,C,S,T,CT,GX,GY,V | SeeDL205 V-memory map

Success X,Y.C.GX.GY,B | SeeDL205V-memory map

Error X.Y,C,GX,GY,B | SeeDL205 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 number 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
ECOM100 IB-710
ECOM100# KO
Slot K1
Status V400
Workspace V401
Msg Buffer (65 WORDs) V402-502

‘E NOTE: An ECOM100 IBox instruction is used without a permissive contact. The top line will be
identified in BOLD italics, and the instruction name and ID will be in BOLD characters.
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ECWX 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 IBoxes.

Firstscan ECOM100 R MNetwork Read
SP1 ECRX IB-740
i | |

ECOMI003# KO

VWorkspace Wa03

Slave ID kT

From Slave Element (Src) il

Humber Of Bytes K1

To Master Element (Dest) Y200

Success 100

Errar 101

ECOM100 Wi Metwark YWrite

B 1B-741

ECOMI00## KO

Workspace Wa04

Slave |D [43]

From Master Element (Src) WZ200

Mumber Of Bytes k1

Ta Slave Element (Dest) YWZ300

Success c102

Error c103
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NETCFG Network Configuration (NETCFG) (1B-700)

[V 2501
] 260
V] 262

DS5 | Used

HPP | N/A

Network Config defines all the common information necessary for performing RX/WX
Networking using the NETRX and NETWX |Box instructions via a local CPU serial port, DCM
or ECOM module.

You must have the Network Config instruction at the top of your ladder/stage program
with any other configuration IBoxes.

If you use more than one local serial port, DCM or ECOM in your PLC for RX/WX
Networking, you must have a different Network Config instruction and Network number
for EACH RX/WX network in your system that utilizes any NETRX/NETWX IBox instructions.
The second 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. Use KF1 for local CPU serial port 2. Use K3 if a DCM or ECOM is located in slot 3 of
a local 205 base.

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.

NETCFG Parameters

« Network#: specifies a unique number for each ECOM(100) or DCM network to
use

« CPU Port or Slot: specifies

the CPU port number or slot xR 5
number of DCM/ECOM(100) Metwork Config
used NETCFG |B-700
«  Workspace: specifies a Network # KO '
V-memory location that will be CPUFortor Slot (ex. KF2 or K33 |KF1 *
Workspace AN .

used by the instruction

Parameter DL205 Range

Network# K | KO0-255
CPU Port or Slot K | KO-FF
Workspace V | See DL205V-memory map-Data Words
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NETCFG Example

The Network Configuration 1Box 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 IBox defines Network# KO to be for the local CPU serial port #2 (KF1). 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 [Boxes 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 [Boxes
in the program. This V-memory register must not be used anywhere else in the entire

program.
‘ Network Config
1 METCFG IB-700
Metwork # K0
CPU Part or Slot {ex. KF2 ar k23) k1
Warkspace Wa00

“ NOTE: The Network Configuration IBox instruction is used without a permissive contact. The
top line will be identified in BOLD italics, and the instruction name and ID will be in BOLD
characters.
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Network RX Read (NETRX) (IB-701)

V] 2501
] 260
] 262

DS5

Used

HPP

N/A

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 number,
which corresponds to a specific unique Network Configuration (NETCFG) at the top of your
program.

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.

Whenever this IBox has power, it will read element data from the specified slave into the
given destination V-memory buffer, giving other Network RX and Network WX IBoxes on
that Network number a chance to execute.

For example, if you wish to read and write data continuously from five 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 ports, DCMs, ECOMs) 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

X ViR 5]
that will be targeted by the /Ixlal
NETRX instruction. etwark Fix Read
NETRX IB-701
*  From Slave Element (Src): — il <
specifies the slave address of the W =
orkspace w401
data to be read.
. Slave ID K7 -
«  Number of Bytes: specifies the From Slave Element (Srey [0 .
number of bytes to read from the Number Of Bytes o B
slave device. To Master Element (Dest  [WC200 .
+ To Master Element (Dest): T —— 100 >
specifies the location where the Error
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 completed
successfully.

Parameter DL205 Range

Network# K| K0-255

Workspace V| See DL205 V-memory map-Data Words
Slave ID K| K0-90

From Slave Element (Src) X.Y,C,S,T,CT,GX,GY,V | See DL205 V-memory map

Number of Bytes K| K1-128

To Master Element (Dest) V| See DL205 V-memory map-Data Words
Success X,Y,C.GX,GY,B | See DL205 V-memory map

Error X.Y,C,GX,GY,B | See DL205 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 IBox defines Network# KO to be for the local CPU serial port #2 (KF1). 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 [Boxes
in the program. This V-memory register must not be used anywhere else in the entire

program.
Network Config
1 NETCFG IB-700
Metwork # K0
CPU Partor Slot {ex. KF2 ar K3 k1
Wiorkspace Wa00

(Example continued on next page)

‘E NOTE: The Network Configuration IBox instruction is used without a permissive contact. The
top line will be identified in BOLD italics, and the instruction name and ID will be in BOLD
characters.
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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.

FirstSean Metwork R Read
, SF1 METRX IB-701
10

Metwark # ]

Workspace w401

Slave 1D KT

From Slave Element {Src) ®0

Mumber Of Bytes k1

To Master Element (Desf) Wio200

Success 100

Errar 1M

Metwark W Wirite

I METWH IB-702

I etweork # 1]

Warkspace w02

Slave 1D 4]

From haster Element {Src) WiZ200

Mumher Of Bytes K1

Tao Slave Element (Dest) WZ300

Success z102

Errar 103
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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 number,

] 250 which corresponds to a specific unique Network Configuration (NETCFG) at the top of
your program.

] 20 The Workspace parameter is an internal, private register used by this IBox and MUST BE

M 262 UNIQUE in this one instruction and MUST NOT be used anywhere else in your program.

Whenever this IBox has power, it will write data from the master’s V-memory buffer to

DS5 | Used | the specified slave starting with the given slave element, giving other Network RX and

HPP | N/A | Network WX IBoxes on that Network number a chance to execute.

For example, if you wish to read and write data continuously from five 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 ports, DCMs, ECOMs) 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 vx]=] ©
NETWX instruction Metwork Wi Write
« From Master Element (Src): NET:{ » - IEI-TIJ.2
specifies the location in the Ehwor -
master PLC where the data will VYR EFEIGE 402
be sourced Slave ID
- Number of Bytes: specifies the Fram Master Elernent (St [vC200 .
number of bytes to write to the Number OT Eytes
slave PLC To Slave Element (Destj  [vC300 .
. 5
« To Slave Element (Dest): specifies EUCCESS — =
the slave address the data will be o (STEN——

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 completed
successfully

Parameter DL205 Range

Networki# K| K0-255

Workspace V | SeeDL205V-memory map-Data Words
Slave ID KV | K0-90

From Slave Element (Src) X,Y,C,S,T,CT,GX,GY,V | See DL205V-memory map

Number of Bytes K| K1-128

To Master Element (Dest) V| See DL205 V-memory map-Data Words
Success X,Y,C.GX,GY,B | See DL205V-memory map

Error X.Y,C,GX,GY,B | See DL205 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 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 IBox defines Network# KO to be for the local CPU serial port #2 (KF1). 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.

Network Config
1 NETCFG IB-700
Metwork # k0
CPU Portor Slot {ex. KF2 or k.3 k1
Workspace w400

(Example continued on next page)

‘E NOTE: The Network Configuration IBox instruction is used without a permissive contact. The top
line will be identified in BOLD italics, and the instruction name and ID will be in BOLD characters.
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NETWX 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.

FirstScan Metwark R¥ Read
, 5P METRX IB-701
1

Metirork # K0

Workspace Wa01

Slave ID KT

From Slave Element (Src) ®0

Mumber Of Bytes K1

Tao Master Element (Dest WVC200

Success 100

Errar 101

M etwark Wi Write

T METW IB-702

Metwork # K0

Workspace w402

Slave ID K4

From Master Element (Src) WZ200

Humber Of Bytes kA

To Slave Element (Dest) Y300

Success 102

Errar 103
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CTRIO Configuration (CTRIO) (IB-1000)
CTRIO Config defines all the common information for one specific CTRIO module 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, ...).

[V 2501
] 260
] 262

DS5

Used

HPP

N/A

. A Fay b @ Wl L Q
The Input/Output parameters for this e e
instruction can be copied directly from | g e | e 51000
the CTRIO Workbench configuration for | ctrios [k g cTRIOF [k g
this CTRIO module. Since the behavior Slot ka Slot KD -
is slightly different when the CTRIO Wiienan: i
P . CTRIO Location—————————— CTRIO Location—————————
module is in an EBC Base via an ERM, B (e)Eres  Local Base
you must specify whether the CTRIO ¢ EBC (Connected via ERM) ' EBC (Connected via ERM)
module is in a local base or in an EBC Input wiord Input
base BitInput
' . Output wiord Outout
You must have the CTRIO Config IBox at Bit Qutput

the top of your ladder/stage program

CTRIO in Local Base

CTRIO in EBC Base

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: (local base): specifies which PLC slot is occupied by the module (always KO
for EBC base)

«  Workspace: specifies a V-memory location that will be used by the instruction
» CTRIO Location: specifies where the module is located (PLC local base or ERM
to EBC base)

» Input (local base): 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 (local base): 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.

»  Word Input (EBC base): The starting input V-memory address as defined by the
I/O configuration in the ERM Workbench

« Bit Input (EBC base): The starting input Bit address as defined by the 1/0
configuration in the ERM Workbench

»  Word Output (EBC base): The starting output V-memory address as defined by
the 1/O configuration in the ERM Workbench

« Bit Output (EBC base): The starting output Bit address as defined by the 1/0
configuration in the ERM Workbench.
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Parameter DL205 Range

CTRIO# K | K0-255

Slot K | KO-7

Workspace V | SeeDL205 V-memory map-Data Words
Input (Word, Bit) V,B | SeeDL205V-memory map-Data Words
Output (Word, Bit) V,B | SeeDL205V-memory map-Data Words

CTRIO Example (local base)
Rung 1: This sets up the CTRIO module in slot 2 of the local base. Each CTRIO module
in the system will need a separate CTRIO Config IBox before any CTRxxxx IBoxes can be
used. The CTRIO has been configured to use V2000 through V2025 for its input data, and
V2030 through V2061 for its output data.

CTRIO Conftg
1 CTRIO IB-1000
CTRIO # k1
Slot Local K2
Workspace VA0
Input W2000- Y2024
Cutput W2030 - V2061

CTRIO Example (EBC base)

Overview: ERM Workbench must first be used to assign memory addresses to the /O
modules in the EBC base. Once the CTRIO module memory addresses are established
using ERM Workbench, they are used in CTRIO Workbench and in a CTRIO IBox instruction
to configure and define a specific CTRIO module. For this example, the CTRIO module
uses V2000-V2017 for its Word Input data and B40416.0-B40423.15 for its Bit Input data.
The module uses V2100-V2123 for its Word Output data and B40515.0-B40522.15 for its
Bit Output data. The starting addresses, V2000 and V40416 (for inputs) and V2100 and
V40515 (for outputs) are entered into CTRIO Workbench 1/0O Map to configure this specific
CTRIO module. These starting addresses are the memory locations used in the CTRIO IBox
instruction as the Word Input, Bit Input, Word Output and Bit Output addresses as shown
below. For more information on this topic, refer to the CTRIO User Manual “Program
Control” chapter.

CTRIO Config
1 CTRIO IB-1000
CTRIO # K0
Siot EBC KO
Workspace w400
Wiard Input V2000 - V2017
Bit Input B40416.0- B4042315
Wiord Output W2100- w2123
Bit Output B40515.0- B40522.15

= NOTE: The CTRIO Configuration IBox instructions do not require a permissive contact. The
‘ top line will be identified in BOLD italics, and the instruction name and ID will be in BOLD
characters.
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CTRIO Add Entry to End of Preset Table (CTRADPT) (IB-1005)

[ 2501
] 260
V] 262

DS5

Used

HPP

N/A

CTRIO Add Entry to End of Preset Table, on a leading edge transition to this IBox, 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 one 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:

KO: Set

K1: Reset

K2: Pulse On (uses Pulse Time)

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.

CTRADPT Parameters

« CTRIO#: specifies a specific CTRIO module based on a user-defined number
(see CTRIO Config)

+  Output#: specifies a CTRIO output to [«[x]=] 5]
be used by the |r]1cstrucht|on CTRIO Add Entry o End of Preset Table
 Entry Type: specifies the Entry Type to CTRADET IB-1005
be added to the end of a Preset Table -
« Pulse Time: specifies a pulse time in CTRD# =
msecs for the Pulse On and Pulse Off Output# KO _
Entry Types Entry Tyne ki N
+ Preset Count: specifies an initial count Pulse Time KD -
value to begin at after Reset Preset Count  [K20 B
+  Workspace: specifies a V-memory Workspace V401 :
location that will be used by the Success
nstruction Enor

« Success: specifies a bit that will turn on
once the instruction has completed successfully

« Error: specifies a bit that will turn on if the instruction does not complete
successfully

Parameter DL205 Range

CTRIO# K | K0-255

Output# K | K0-3

Entry Type V.K | KO-5;See DL205 V-memory map-Data Words
Pulse Time V.K | K0-65535; See DL205 V-memory map-Data Words
Preset Count V.K | K0-2147434528; See DL205 V-memory map
Workspace V | SeeDL205V-memory map-Data Words

Success X.Y,C.GX,GY,B | See DL205V-memory map

Error X.Y,C,GX,GY,B | SeeDL205 V-memory map
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CTRADPT Example
Rung 1: This sets up the CTRIO module in slot 2 of the local base. Each CTRIO module in
the system will need a separate CTRIO Config IBox before any CTRxxxx IBoxes can be used.
The CTRIO has been configured to use V2000 through V2025 for its input data, and V2030
through V2061 for its output data.

CTRIO Conflg
1 CTRIO IB-1000
CTRIO# k1
Slot Local K2
Workspace WA00
Input V2000 - 2025
Output V2030 - V2061

NOTE: The CTRIO Configuration IBox instruction does not require a permissive contact. The top
line will be identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

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 Data View, 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).

Start CTRADPT CTRIO Add Entry to End of Pres et Table
0 CTRADPT IB-1005
2 { T}

CTRIO# K1

Cutput # k0

Entry Type k1

Fulse Time K0

Freset Count k20

Workspace Wa01

Success 100

Error 101

(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.

Enable Output #0
cz2 B2056.0
4 1] { ouT )
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CTRIO Clear Preset Table (CTRCLRT) (IB-1007)

[V 2501
V] 260
] 262

DS5

Used

HPP

N/A

CTRIO Clear Preset Table will clear the RAM-based Preset Table on a leading edge transition
to this IBox. This IBox will take more than one 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.

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 SRR @
«  Workspace: specifies a V-memory CTRIO Clear Preset Table
location that will be used by the CTRCLRT |B-1007
instruction
. . . CTRIO # (KD *
« Success: specifies a bit that will =
turn on once the instruction has Output# Ko |
completed successfully Wiorkspace  [v400 °
 Error: specifies a bit that will turn on Success [co *
if the instruction does not complete Errar [co ]

successfully

Parameter DL205 Range

CTRIO# K | K0-255

Output# K | K0-3

Workspace V | SeeDL205 V-memory map-Data Words
Success X,Y,C,GX,GY,B | SeeDL205 V-memory map

Error X.Y,C,GX,GY,B | See DL205 V-memory map
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CTRCLRT Example
Rung 1: This sets up the CTRIO module in slot 2 of the local base. Each CTRIO module in
the system will need a separate CTRIO Config IBox before any CTRxxxx IBoxes can be used.
The CTRIO has been configured to use V2000 through V2025 for its input data, and V2030
through V2061 for its output data.

CTRIO Conflg
1 CTRIO IB-1000
CTRIO # k1
Slot Local K2
Workspace W40
Input W2000-2025
Output W2030- V2061

‘E NOTE: The CTRIO Configuration IBox instruction does not require a permissive contact. The top
line will be identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

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 Tahle

Start C,IECLRT CTRCLRT IB-1007
2 { Il

CTRIO# k1

Qutput # k0

Wiiarkspace Wa01

Success z100

Error c1m
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CTRCLRT Example (cont’d)

Rung 3: This rung allows the programmer to reset the counter from the ladder logic.

rezef counter
1 B20541
| { our

Rung 4: This rung allows the operator to enable output #0 from the ladder code.

enable autput #0
2 BZ046.0
4 | | | { our
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CTRIO Edit Preset Table Entry (CTREDPT) (IB-1003)

V] 2s0-1
] 260
V] 262

DS5

Used

HPP

N/A

CTRIO Edit Preset Table Entry, on a leading edge transition to this IBox, 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 immediately, see the CTRIO Edit and Reload Preset Table Entry (CTREDRL)
IBox.

This IBox will take more than one 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:

KO: Set

K1: Reset

K2: Pulse On (uses Pulse Time)

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 [I=]=] e
+ Table#: specifies the Table number EIRID Bl Preess Vel Emby

of which an Entry is to be edited CTREDFT |B-1003
« Entry#: specifies the Entry location in SURIDE [Ki °]

the Preset Table to be edited Dutput # [0 *]
« Entry Type: specifies the Entry Type Table # [K1 °]

to add during the edit Entry # (D-based) [K1 *]
 Pulse Time: specifies a pulse time in Entry Type [K1 ‘]

msecs for the Pulse On and Pulse Pulse Tirme [xo *]

Off Entry Types Preset Count [kan *|
e Preset Count: specifies an initial YWorkspace [v401 ]

count value to begin at after Reset e [ci00 ]
. Work_space: spgcifies a V-memory Etrat [C107 7]

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 DL205 Range

CTRIO# K | K0-255

Output# K | KO-3

Table# VK | KO0-255; See DL205 V-memory map-Data Words
Entry# V.K | KO0-255; See DL205 V-memory map-Data Words
Entry Type V.K | KO-5; See DL205 V-memory map-Data Words
Pulse Time V.K | K0-65535; See DL205 V-memory map-Data Words
Preset Count VK | KO0-2147434528; See DL205 V-memory map
Workspace V | SeeDL205 V-memory map-Data Words

Success X,Y,C.GX,GY,B | SeeDL205V-memory map

Error X,Y,C.GX,GY,B | SeeDL205V-memory map

CTREDPT Example

Rung 1: This sets up the CTRIO module in slot 2 of the local base. Each CTRIO module in

the system will need a separate CTRIO Config IBox before any CTRxxxx IBoxes can be used.
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 Local k2
Workspace Y400
Input W2000-%2024
Output Y2030 - Y2061

(Example continued on next page)

‘E NOTE: The CTRIO Configuration IBox instruction does not require a permissive contact. The top
line will be identified in BOLD italics, and the instruction name and ID will be in BOLD characters.
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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
CTRIQ, 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).

Note that we must also reload the profile after changing the preset(s); this is why the
CTRLDPR command follows the CTREDPT command in this example.

Start CTREDPT CTRIO Edit Preset Tahle Entry
co CTREDPT IB-1003
2 { T}

CTRIO # k1

Qutput# K0

Table # k1

Entry # {0-based) K1

Entry Type K1

Pulze Time K0

Prezet Count ka0

Workspace w401

Success 100

Errar 101

CTRIO Load Profile

| CTRLDPR |B-1001

CTRIO # k1

Qutput# K0

File # k1

Workspace V402

Success 102

Errar 103
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CTREDPT 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 #0
[ B2046.0
4 | | { our
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CTRIO Edit Preset Table Entry and Reload (CTREDRL) (1B-1002)

[V 2s50-1
] 260
] 262

DS5
Used

HPP | N/A

CTRIO Edit Preset Table Entry and Reload, on a leading edge transition to this IBox, will
perform this dual operation to a CTRIO Output resource in one CTRIO command. This IBox
will take more than one 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:

KO: Set

K1: Reset

K2: Pulse On (uses Pulse Time)

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.

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 [/Ixl=] : ©

o CTRIC Edit Preset Tahle Entry and Reload

« Table#: specifies the Table number of “TREDRL 151002
which an Entry is to be edited CTRIO# a :

« Entry#: specifies the Entry location in the Output# Ko C
Preset Table to be edited Tahle % P .

«  Entry Type: specifies the Entry Type to add | Entry# (0-based)
during the edit Entry Type

«  Pulse Time: specifies a pulse time in msecs | ©UseTime KO

for the Pulse On and Pulse Off Entry Types | Fresetcount K30

e s Workspace Y401 *

« Preset Count: specifies an initial count =
- Success

value to begin at after Reset Error

«  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 completed
successfully

« Error: specifies a bit that will turn on if the instruction does not complete
successfully
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Parameter DL205 Range

CTRIO# K | K0-255

Output# K | KO-3

Table# V.K | K0-255; See DL205 V-memory map-Data Words
Entry# V.K | K0-255;See DL205 V-memory map-Data Words
Entry Type VK | KO-5;See DL205 V-memory map-Data Words
Pulse Time VK | K0-65535; See DL205 V-memory map-Data Words
Preset Count V.K | K0-2147434528; See DL205 V-memory map
Workspace V | SeeDL205 V-memory map-Data Words

Success X,Y.C,GX,GY,B | SeeDL205 V-memory map

Error X.Y,C,GX,GY,B | SeeDL205V-memory map

CTREDRL Example

Rung 1: This sets up the CTRIO module in slot 2 of the local base. Each CTRIO module in

the system will need a separate CTRIO Config IBox before any CTRxxxx |Boxes can be used.
The CTRIO has been configured to use V2000 through V2025 for its input data, and V2030
through V2061 for its output data.

CTRIO Conftg
CTRIO IB-1000
CTRIO# k1
Slat Local kK2
Workspace w400
Input W2000 - w2025
Output W2030 - Y2061

(Example continued on next page)

top line will be identified in BOLD italics, and the instruction name and ID will be in BOLD

NOTE: The CTRIO Configuration IBox instruction does not require a permissive contact. The

characters.
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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 value of 20 to a reset value of 30.

Operating procedure for this example code is to load the CTREDRL_ex1.cwb file to your
CTRIQ, 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.

Start CTREDRL CTRIC Edit Preset Table Entry and Reload
co CTREDRL IB-1002
2 | T}
CTRIO # k1
Qutput# K0
Table # k1
Entry # (0-based) K1
Entry Type K1
Pulze Time K0
Prezet Count K30
Workspace Wa01
Success c100
Errar c101

(Example continued on next page)
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CTREDRL Example (cont'd)

Rung 3: This rung allows the programmer to reset the counter from the ladder logic.

reset counter
1 B2054.1
| { our

Rung 4: This rung allows the operator to enable output #0 from the ladder code.

enahle output #0
z2 B2056.0
4 | 1 { our
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CTRIO Initialize Preset Table (CTRINPT) (IB-1004)

V] 25041
] 260
] 262

DS5

Used

HPP

N/A

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 one 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:

KO: Set

K1: Reset

K2: Pulse On (uses Pulse Time)

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.

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 MR [&]
« Pulse Time: specifies a pulse time in CTRIO Initialize Preset Tahle

msecs for the Pulse On and Pulse Off CTRIMPT 1B-1004

Entry Types CTRIO # [T ]
. PF?SEttCCk))Uﬂ'EC spfc:c?es;n |r](|t|al count output# @ ]

value to begin at after Rese

9 - Entry Type [ko °

«  Workspace: specifies a V-memory Pulse Time  [KD ]

location that will be used by the

. X PresetCount [K15 *]

instruction

- . . Warkspace W40 *

« Success: specifies a bit that will turn P | .l

on once the instruction has completed Success [c100 |

successfully Errar [C101 ‘]

 Error: specifies a bit that will turn on
if the instruction does not complete
successfully

5_350 I DL205 User Manual, 5th Edition, Rev. C



Chapter 5: Standard RLL Instructions.

Parameter DL205 Range

CTRIO# K | K0-255

Output# K | KO-3

Entry Type V.K | KO-5; See DL205 V-memory map-Data Words
Pulse Time V.K | K0-65535; See DL205 V-memory map-Data Words
Preset Count V.K | K0-2147434528; See DL205 V-memory map
Workspace V | SeeDL205 V-memory map-Data Words

Success X.Y,C,GX,GY,B | SeeDL205 V-memory map

Error X.Y,C,GX,GY,B | SeeDL205V-memory map

CTRINPT Example

Rung 1: This sets up the CTRIO module in slot 2 of the local base. Each CTRIO module in
the system will need a separate CTRIO Config IBox before any CTRxxxx IBoxes can be used.
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 Local kK2
Workspace Wa00
Input V2000 - Y2025
Output V2030 - Y2061

(Example continued on next page)

NOTE: The CTRIO Configuration IBox instruction does not require a permissive contact. The top
line will be identified in BOLD italics, and the instruction name and ID will be in BOLD characters.
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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 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).

Start CTRIMFT CTRIO Initialize Preset Table
Co CTRIMPT 1B-1004
2 { T
CTRIO# K1
Output # (]
Entry Type k0
Fulze Time k1
FPreset Count K14
VWarkspace W401
Success 100
Errar 101
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CTRINPT Example (cont'd)

Rung 3: This rung allows the programmer to reset the counter from the ladder logic.

reset countar
1 B2054 .1
3 ‘ | { ouT

Rung 4: This rung allows the operator to enable output #0 from the ladder code.

enahle output #0
c2 B2046.0
1 | | { our
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CTRIO Initialize Preset Table on Reset (CTRINTR) (IB-1010)

[ 2501
] 260
] 262

DS5

Used

HPP

N/A

CTRIO Initialize Preset Table on Reset, 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:

KO: Set

K1: Reset

K2: Pulse On (uses Pulse Time)

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.

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 in [v]x]=] e
msecs for the Pulse On and Pulse Off CTRIO Initialize Preset Table on Reset
Entry Types CTRINTR B-1010

« Preset Count: specifies an initial count CTRIO# = ]
value to begin at after Reset

e Output # [KD “]

»  Workspace: specifies a V-memory - o 7
location that will be used by the by \’f_pe
instruction Fulse Time  [KD °|

+  Success: specifies a bit that will Preset Count  [K25 ‘]
turn on once the instruction has Workspace  [v401 “|
completed successfully BUEEEss [C1o0 ]

 Error: specifies a bit that will turn on Errar [cim +]

if the instruction does not complete
successfully
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Parameter DL205 Range

CTRIO# K | K0-255
Output# K | KO-3
Entry Type V.K | KO-5; See DL205 V-memory map-Data Words
Pulse Time V.K | K0-65535; See DL205 V-memory map-Data Words
Preset Count VK | K0-2147434528; See DL205 V-memory map
Workspace V | SeeDL205V-memory map-Data Words
Success X,Y.C,GX,GY,B | SeeDL205V-memory map
Error X.Y,C,GX,GY,B | SeeDL205V-memory map

CTRINTR Example

Rung 1: This sets up the CTRIO module in slot 2 of the local base. Each CTRIO module in
the system will need a separate CTRIO Config IBox before any CTRxxxx IBoxes can be used.
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 # kA1
Slot Local K2
Workspace Y400
Input V2000 -Y2028
Cutput V2030 - V2061

(Example continued on next page)

‘E NOTE: The CTRIO Configuration IBox instruction does not require a permissive contact. The top
line will be identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

DL205 User Manual, 5th Edition, Rev. C I 5_355



- Chapter 5: Standard RLL Instructions

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).

Stat CTRINTR

z0
2 ||
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CTRIO Initialize Preset Table on Reset

CTRINTR B-1010
CTRIO # k1
Qutput # K0
Entry Type K0
Pulse Time K0
Prezet Count k25
Wiorkspace Y401
Success 100
Errar 101
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CTRINTR Example (cont'd)

Rung 3: This rung allows the programmer to reset the counter from the ladder logic.

reset counter
1 B204841
3 ‘ ] {  ouT

Rung 4: This rung allows the operator to enable output #0 from the ladder code.

enahle autput #0
cz2 B2056.0
4 ‘ 1 { our )
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CTRIO Load Profile (CTRLDPR) (IB-1001)
CTRIO Load Profile loads a CTRIO Profile File to a CTRIO Output resource on a leading

[ 2501
] 260
] 262

DS5

Used

HPP

N/A

edge transition to this IBox. This IBox will take more than one 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.
CTRLDPR Parameters

Parameter DL205 Range

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

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
completed successfully

Error: specifies a bit that will turn
on if the instruction does not
complete successfully

[v]>[=] 5]
CTRIO Load Profile
CTRLOPR IB-1001
CTRIO# k1 *]
Output# [0 *]
File # k1 *]
Workspace [v401 *|
Buccess [c100 *|
Error [C101 *|

CTRIO# K K0-255

Output# K KO0-3

File# V.K K0-255; See DL205 V-memory map-Data Words
Workspace v See DL205 V-memory map-Data Words
Success X.Y,C,GX,GY,B See DL205 V-memory map

Error X,Y,C,GX,GY,B See DL205 V-memory map
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CTRLDPR Example
Rung 1: This sets up the CTRIO module in slot 2 of the local base. Each CTRIO module in
the system will need a separate CTRIO Config IBox before any CTRxxxx IBoxes can be used.
The CTRIO has been configured to use V2000 through V2025 for its input data, and V2030
through V2061 for its output data.

CTRIO Conftg
1 CTRIO IB-1000
CTRIO # k1
Slot Local k2
Workspace w400
Input W2000-%2025
Qutput W2030 - Y2061

‘E NOTE: The CTRIO Configuration IBox instruction does not require a permissive contact. The top
line will be identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

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.

Try_Load_Profile CTRIO Load Profile
co CTRLDFPR IB-1001
2 { T}
CTRIO# k1
Qutput # K0
File % k1
Workspace Wa01
Success 100
Errar c101

(Example continued on next page)
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CTRLDPR Example (cont’d)
Rung 3: If the file is loaded successfully, set Profile_Loaded.

CTRLDPRE_Success Profile_Loaded
100 1
I

3‘ {1 { ZET )
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CTRIO Read Error (CTRRDER) (IB-1014)

CTRIO Read Error Code, on a leading edge transition to this IBox, will read the decimal
error code value (listed below) from the CTRIO module and place it in the specified Error
Code register. This instruction is not supported when the CTRIO is used in an ERM/EBC
configuration.

V] 25041
] 260
] 262

DS5 | Used

HPP | N/A

Since the Error Code in the CTRIO is only

T . . SRR ]
maintained until another CTRIO command is e
given, you must use this instruction immediately CTRIO Read Error Code
after the CTRIO IBox that reports an error via its CTRRDER 18-1014
Error bit parameter.. . . CTRIO # [k ]
The Workspace register is for internal use by =
this IBox instruction and MUST NOT be used Warkspace  [v401 |
anywhere else in your program. Error Code  [v402 *]
Error Codes:
0: No Error
100: Specified command code is unknown or unsupported

101:
102:
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:

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 DL205 Range

CTRIO# K K0-255
Workspace V See DL205 V-memory map-Data Words
Error Code V See DL205 V-memory map-Data Words

DL205 User Manual, 5th Edition, Rev. C I 5_361



- Chapter 5: Standard RLL Instructions

CTRRDER Example
Rung 1: This sets up the CTRIO module in slot 2 of the local base. Each CTRIO module in

the system will need a separate CTRIO Config IBox before any CTRxxxx IBoxes can be used.
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 Local k2
Workspace Y400
Input Y2000 - %2025
Output Y2030 - V2061

‘E NOTE: The CTRIO Configuration IBox instruction does not require a permissive contact. The
top line will be identified in BOLD italics, and the instruction name and ID will be in BOLD

characters.

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_|Box.cwb into your

Hx-CTRIO(2) module.

Read_Error_Code CTRIO Read Error Code
o CTRRDER IB-1014
2 | T}
CTRIO# K1
Workspace W01
Error Code WOz
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CTRIO Run to Limit Mode (CTRRTLM) (1B-1011)

CTRIO Run To Limit Mode, on a leading edge transition to this IBox, loads the 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.

[V] 2501 Valid Hexadecimal Limit Values:
[] 260 K0O-Rising Edge of Ch1/C
[/] 262  K10-Falling Edge of Ch1/C
K20-Both Edges of Ch1/C

DS5 | Used KO1-Rising Edge of Ch1/D

HPP| N | k11-Falling Edge of Ch1/D

K21-Both Edges of Ch1/D
K02-Rising Edge of Ch2/C
K12-Falling Edge of Ch2/C
K22-Both Edges of Ch2/C
K03-Rising Edge of Ch2/D
K13-Falling Edge of Ch2/D
K23-Both Edges of Ch2/D

This IBox will take more than one 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 1z — ©
module based on a user-defined CTRIO Run To Limit Mode
number (see CTRIO Config Ibox). CTRRTLM 1B-1011

« Output#: specifies a CTRIO output to be CTRIO#* K1 ’
used by the instruction. Qutput # 17 O

- Frequency: specifies the output Fregquency (k1000 *
pulse rate (H2-CTRIO: 20Hz-25KHz / Lirmit K0 .
H2-CTI:1IOZ: 20Hz-250 KHz). ) DutyCycle  [Ko =

e Limit: the CTRIO's Input(s) must be =
configured as Limit(s) for this function to Workspace  [W401
operate. Success

« Duty Cycle: specifies the % of on time Errar

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 completed
successfully.

« Error: specifies a bit that will turn on if the instruction does not complete
successfully.
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Parameter DL205 Range

CTRIO# K | K0-255

Output# K | KO-3

Frequency V.K | K20-20000; See DL205 V-memory map-Data Words
Limit V.K | KO-FF;See DL205V-memory map-Data Words

Duty Cycle V.K | K0-99; See DL205 V-memory map-Data Words
Workspace V | SeeDL205V-memory map-Data Words

Success X,Y,C.GX,GY,B | SeeDL205V-memory map

Error X.Y,C,GX,GY,B | See DL205V-memory map

CTRRTLM Example
Rung 1: This sets up the CTRIO module in slot 2 of the local base. Each CTRIO module in
the system will need a separate CTRIO Config IBox before any CTRxxxx IBoxes can be used.
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 Local K2
Workspace Wa00
Input W2000-%2025
Output W2030 - 2061

NOTE: The CTRIO Configuration IBox instruction does not require a permissive contact. The
‘ top line will be identified in BOLD italics, and the instruction name and ID will be in BOLD
characters.

Rung 2: This CTRIO Run To Limit Mode IBox sets up Output #2 in CTRIO #1 to output
pulses at a Frequency of 1000 Hz until Limit #0 comes on. This example program requires
that you load CTRRTLM_IBox.cwb into your Hx-CTRIO(2) module.

Try_ RTLM CTRIO Run To Limit Mode
zo CTRRETLM IB-1011
2 | T
CTRIO # k1
Qutput # K2
Fregquency k1000
Limit 1]
Duty Cyele k0
Workspace Wa01
Success 10
Error 102
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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.

CTRRTLM_Success Qut_0_Direction
100 B2056.4
3 || { out )

Qut_0_Enakle
B20aG.0
ouT )
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CTRIO Run to Position Mode (CTRRTPM) (IB-1012)

[] 2501
V] 260
] 262

DS5

Used

HPP

N/A

CTRIO Run To Position Mode, on a leading edge transition to this IBox, loads the Run to
Position command and given parameters on a specific Output resource.

Valid Function Values are:
00: Less Than Ch1/Fn1

10: Greater Than Ch1/Fn1
01: Less Than Ch1/Fn2

11: Greater Than Ch1/Fn2
02: Less Than Ch2/Fn1

12: Greater Than Ch2/Fn1
03: Less Than Ch2/Fn2

13: Greater Than Ch2/Fn2

This IBox will take more than one 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 MIETEE] %)
based on a user-defined number (see ”
CTRIO Config Ibox). CTRIQ Run To Position Mode
- CTRRTPM IB-1012
« Output#: specifies a CTRIO output to be CTRIO # o .
used by the instruction. Oulput# 5 =
« Frequency: specifies the output pulse rate Fraguency
(H2-CTRIO: 20Hz—-25KHz / H2-CTRIO2: Function
20Hz-250 KHz). Duty Cycle  [KD B
« Duty Cycle: specifies the % of on time Position
versus off time. This is a hex number. \Workspace  [vADT >
Default of 0 is 50%, also entering 50 will T
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 completed
successfully.

« Error: specifies a bit that will turn on if the instruction does not complete
successfully.

5_366 I DL205 User Manual, 5th Edition, Rev. C



Chapter 5: Standard RLL Instructions.

CTRRTPM Example

Parameter DL205 Range

CTRIO# K | K0-255

Output# K | KO-3

Frequency V.K | K20-20000; See DL205 V-memory map-Data Words
Duty Cycle V.K | K0-99; See DL205 V-memory map

Position V.K | K0-2147434528; See DL205 V-memory map
Workspace V | SeeDL205 V-memory map-Data Words

Success X,Y,C.GX,GY,B | SeeDL205V-memory map

Error X.Y,C,GX,GY,B | SeeDL205V-memory map

Rung 1: This sets up the CTRIO module in slot 2 of the local base. Each CTRIO module

in the system will need a separate CTRIO Config IBox before any CTRxxxx |IBoxes can be
used. The CTRIO has been configured to use V2000 through V2025 for its input data, and
V2030 through V2061 for its output data.

CTRIO Conflg
CTRIO IB-1000
CTRIO# k1
Slot Local k2
Workspace w400
Input W2000 - 2025
Output W2030 - Y2061

NOTE: The CTRIO Configuration IBox instruction does not require a permissive contact. The
top line will be identified in BOLD italics, and the instruction name and ID will be in BOLD

characters.
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CTRRTPM Example (cont'd)

Rung 2: This CTRIO Run To Position Mode IBox sets up Output #0 in CTRIO #1 to output
pulses at a Frequency of 1000 Hz, 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.

Try_RTPM

(1]
2 | Tl

CTRIO Run To Position Made

CTRRTPM 1B-1012
CTRIO# k1
Qutput # K0
Fregquency k1000
Function K10
Duty Cyele k0
FPosition k1500
Workspace Va0
Success 100
Error c101

Rung 3: If the Run To Position Mode parameters are OK, set the Direction Bit and Enable

the output.

CTRRTPM_Success
C“i1 EIIEI

Qut_0_Direction

B2056.4
{ ouT }

3 |
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CTRIO Velocity Mode (CTRVELO) (IB-1013)

CTRIO Velocity Mode loads the Velocity command and given parameters on a specific
Output resource on a leading edge transition to this IBox.

This IBox will take more than one PLC scan to execute. Either the Success or Error bit will
] 2041 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.

] 20 The Workspace register is for internal use by this IBox instruction and MUST NOT be used
M 22 anywhere else in your program.

bS5 [ usea | CTRVELO Parameters

HPP | N/A « 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 i) -
- Frequency: specifies the output pulse rate ORIO Y ozly Lot
(H2-CTRIO: 20Hz-25KHz / H2-CTRIO2: CTRVELO 18101+
20Hz-250 KHz) SR .
« Duty Cycle: specifies the % of on time Ouiput#
versus off time. This is a hex number. Frequency
Default of 0 is 50%, also entering 50 will Duty Cycle
yield 50%. 50% duty cycle is defined as on Step Count
half the time and off half the time Workspace
+ Step Count: This DWORD value specifies Success
the number of pulses to output. A Step Error

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 DL205 Range

CTRIO# K | K0-255

Output# K | KO-3

Frequency V.K | K20-20000; See DL205 V-memory map-Data Words
Duty Cycle V.K | K0-99; See DL205 V-memory map

Step Count VK | KO-2147434528; See DL205 V-memory map
Workspace V | SeeDL205V-memory map-Data Words

Success X,Y,C,GX,GY,B | SeeDL205V-memory map

Error X.Y,C,GX,GY,B | SeeDL205V-memory map
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- Chapter 5: Standard RLL Instructions

CTRVELO Example
Rung 1: This sets up the CTRIO module in slot 2 of the local base. Each CTRIO module in
the system will need a separate CTRIO Config IBox before any CTRxxxx IBoxes can be used.
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 Laocal K2
Workspace W40
Input W2000- V20258
Qutput W2030-W206E1

‘E NOTE: The CTRIO Configuration IBox instruction does not require a permissive contact. The top
line will be identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

Rung 2: This CTRIO Velocity Mode IBox sets up Output #0 in CTRIO #1 to output 10,000
pulses at a Frequency of 1000 Hz. This example program requires that you load CTRVELO_
IBox.cwb into your Hx-CTRIO(2) module.

Try_WELD CTRIO Yelocity Mode
ICIZII CTRWELO IB-1013
2 11l
CTRIO # k1
Cutput # k0
Frequency k1000
Dty Cycle k0
Step Count K10000
Workspace WA
Success c100
Error c101
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Chapter 5: Standard RLL Instructions.

CTRVELO Example (cont'd)

Rung 3: If the Velocity Mode parameters are OK, set the Direction Bit and Enable the
output.

CTRVELD_Success Zut_0_Direction
c100 B2056.4
3 || (" out )

Qut_0_Enahle
B2056.0

—{ ouT )
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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

one 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.

[ 2501
] 260
] 262

DS5 | Used

HPP | N/A

The Workspace register is for internal use by this IBox instruction and MUST NOT be used
anywhere else in your program.

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 completed
successfully

Error: specifies a bit that will turn on
if the instruction does not complete
successfully

MEE] [5]
CTRIO Yrite File to ROM
CTRWFTR IB-1006
CTRIO # [k1 *]
Output # [0 “]
YWatkspace  [v404 “]
Success [C100 “|
Errar [C101 *|

Parameter DL205 Range

CTRIO# K | K0-255

Output# K | KO-3

Workspace V | See DL205V-memory map-Data Words
Success X.Y,C,GX,GY,B | SeeDL205 V-memory map

Error X,Y.C,GX.GY,B | SeeDL205 V-memory map
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Chapter 5: Standard RLL Instructions.

CTRWFTR Example
Rung 1: This sets up the CTRIO module in slot 2 of the local base. Each CTRIO module in
the system will need a separate CTRIO Config IBox before any CTRxxxx IBoxes can be used.
The CTRIO has been configured to use V2000 through V2025 for its input data, and V2030
through V2061 for its output data.

CTRIO Confty
1 CTRIO IB-1000
CTRIO# k1
Slot Local k2
Workspace w400
Input W2000 - w2025
Output W2030 - 2061

‘E NOTE: The CTRIO Configuration IBox instruction does not require a permissive contact. The top
line will be identified in BOLD italics, and the instruction name and ID will be in BOLD characters.

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.

Try_EDPT CTRIO Edit Preset Tahle Entry
co CTREDPT IB-1003
2 { T}
CTRIO# k1
Cutput # k0
Tahle# k2
Entry # (0-based) K0
Entry Type k1
Pulse Time ]
Preset Count 34565
‘Workspace Wa01
Success c100
Errar c10

(Example continued on next page)
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- Chapter 5: Standard RLL Instructions

CTRWFTR Example (cont'd)

Rung 3: If the file is successfully edited, use a Write File To ROM [Box to save the edited
table back to the CTRIO’s ROM, thereby making the changes retentive.

CTREDFT_Success CTRIO Write File to ROM
, CI:1 Dlﬂ CTRWFTR IB-1006
1T
CTRIO # K1
Qutput # K
Workspace Wa04
Success c102
Error c103
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