














ASCII and Modbus Instructions

ASCII instructions
for DLO6

The DLO6 PLC supports several easy to
use instructions, which allow ASCII strings
to be read info or written from the
communication ports when using either
the CPU port 2, or the DO-DCM Data

Communications Module port 2.

Raw ASCII: CPU/DCM Port 2 can be used
for either reading or writing raw ASCII
strings, but not for both.

Embedded ASCII: With these instructions,
you can use the DLO6 PLC to locate ASCII
strings embedded within a supported
protocol via CPU/DCM Port.

Receiving ASCII strings

1. ASCII IN (AIN) - This instruction config-
ures CPU/DCM Port 2 for raw ASCII
input strings, with parameters such as
fixed and variable length ASCII strings,
termination characters, byte swapping
options, and instruction control bits.
Use barcode scanners, weigh scales,
etc., to write raw ASCIl input strings
into CPU/DCM Port 2 based on the
AIN instruction’s parameters.
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2. Write embedded ASCII strings directly
to V-memory from an external HMI (or
similar master device). The ASClI string
is fransmitted through CPU/DCM Port
2 using any supported communications
protocol. This method uses the familiar

Writing ASCII strings

1. Print from V-memory (PRINTV) - Use this
instruction to write raw ASCII strings out
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ping options, etc. When the instruc-
tion’s permissive bit is enabled, the
string is written to CPU/DCM Port 2.

2. Print to V-memory (VPRINT) - Use this

instruction to create pre-coded ASCI
strings in the PLC (e.g. alarm
messages). When the instruction’s
permissive bit is enabled, the message
is loaded into a pre-defined V-memory
address location. Then the PRINTV
instruction may be used to write the
pre-coded ASCIl string out of
CPU/DCM  Port 2.  American,
European, and Asian Time/Dates
tamps are supported.

3. Print Message (PRINT) - This existing

instruction can be used to create pre-
coded ASCII strings in the PLC. When
the instruction’s permissive bit is
enabled, the string is written fo
CPU/DCM Port 2. The VPRINT/PRINTV
instruction  combination is  more
powerful and flexible than the PRINT
instruction.

4. 1f the DLO6 PLC is a network master,

the Network Write (WX) can be used to
write embedded ASCII data to an HMI
or slave device directly from V-memory.
This is done via a supported communi-
cations protocol using CPU/DCM Port 2.

More ASCII instructions

ASCIl Find (AFIND) - Finds where a
specific portion of the ASCIl string is
located in  continuous  V-memory
addresses.

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 instruc-
tion is used to compare two blocks of V-
memory addresses and is usually used to
detect a change in an ASCIl string.
Compared data types must be of the same
format (e.g. BCD, ASCII, etc.).

Swap Bytes (SWAPB) - Swaps V-memory
bytes on ASCIl data that was written
directly to V-memory from an external HMI
or similar master device via a communi-
cations protocol. The AIN and AEX instruc-
tions have a built-in byte swap feature.
The FO-CP128 option module is also
available for more extensive ASCII
communications.

Modbus RTU
instructions for DLO6

The DLO6 CPU/DCM port 2 supports
Modbus  Read/Write instructions that
simplify setup. The MRX and MWX instruc-
tions allow you to use native Modbus
addressing, eliminating the need for octal
to decimal conversions.

Function Codes 05 and 06 and the ability
to read Slave Exception Codes have been
added. These flexible instructions allow the
user to select the following parameters

within one instruction window:
*584/984 or 484 Modbus data type

« Slave node (0-247)

« Function code

« Starting master/slave memory address
* Number of bits

« Exception code starting address
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Power Budgeting for the DL06

The DLO6 has four option module slots. To
determine whether the combination of
modules you select will have sufficient
power, you will need to perform a power
budget calculation.

Power supplied

Power is supplied from two sources: the
internal base unit power supply and, if
required, an external supply (customer
furnished). The DO0-06xx (AC powered)
PLCs supply a limited amount of 24 VDC
power. The 24 VDC output can be used to
power external devices.

For power budgeting, start by considering
the power supplied by the base unit. All
DLO6 PLCs supply the same amount of 5
VDC power. Only the AC units offer 24
VDC auxiliary power.

Be aware of the trade-off between 5 VDC
power and 24 VDC power. The amount of
5 VDC power available depends on the
amount of 24 VDC power being used, and
the amount of 24 VDC power available
depends on the amount of 5 VDC power
consumed. Determine the amount of inter-
nally supplied power from the table to the
right.

Power required by base
unit

Because of the different I/O configurations
available in the DLO6 family, the power
consumed by the base unit itself varies
from model to model. Subtract the amount
of power required by the base unit from
the amount of power supplied by the base
unit. Be sure to subtract 5 VDC and 24
VDC amounts.

Power required by option
modules

Next, subtract the amount of power
required by the option modules you are
planning to use. Again, remember to
subtract both 5 VDC and 24 VDC.

If your power budget analysis shows
surplus power available, you should have
a workable configuration.

DLO6 Power Supplied by Base Units DL05I03 PPWEI{II cnnlsumed
Part Number |5 VOC (mA) | 24 VDC (mA) by Option Modules
1500mA J00mA Part Number |5 VDC (mA) |24 VDC (mA)
DO0-06xx D0-07CDR 130mA none
2000mA 200mA D0-08CDD1 100mA none
DO0-06xx-D 1500mA none DO0-08TR 280mA none
D0-10ND3 35mA none
DLO6 Base Unit Power Required DO-10ND3F 35mA none
D0-10TD1 150mA none
Part Number |5 VDC (mA) |24 VDC (mA) D0-10T02 oA s
D0-06AA 800mA none D0-16ND3 35mA none
D0-06AR 900mA none D0-16TD1 200mA none
D0-06DA 800mA none D0-16TD2 200mA none
D0-06DD1 600mA 280mA* ig—%ﬂi 250mA none
- - 5mA none
S S00mA fone FO0-04AD-1 50mA none
DO-060R 950mA none FO0-04AD-2 75mA none
D0-06DD1-D 600mA none F0-08ADH-1 25mA 25mA
D0-06DD2-D 600mA none FO0-08ADH-2 25mA 25mA
DO0-06DR-D 950mA none FO0-04DAH-1 25mA 150mA
F0-08DAH-1 25mA 220mA
* Only if auxiliary 24VDC power is connected to V+ terminal. FO-04DAH-2 25mA 30mA
FO0-08DAH-2 25mA 30mA
DLOG Power Consumed FO-2AD2DA-2|  50mA 30mA
by Other Devices FO-4AD2DA-1  100mA 20mA
Part Number |5 VDC (mA) |24 VDC (mA) FO-4AD2DA-2]  100mA none
DO0-06LCD 50mA none FO0-04RTD 70mA none
DO-HPP 200mA none FO-04THM 30mA none
DV1000 1507 one Zz:ggm-r Is ;350”;‘1\ e
C-more
Micro-Graphic 210mA none HO-ECOM 250mA none
HO-CTRIO 250mA none
Power Budgeting Example HO-ECOM100  300mA none
F0-08SIM 1mA none
Power Source 5vzc power 2‘1%70 power | 1 pg-DcM 250 mA none
(mA) F0-CP128 150 mA none
D0-06DD1 A 1500mA 300mA F0-08SIM 1mA none
{select row A or B) B 2000mA 200mA
Current Required ?’ng (Ll ?:151)7 C power
D0-06DD1 600MA 280mA*
DO-16ND3 35mA 0
D0-107D1 150mA 0
DO-08TR 280mA 0
F0-4AD2DA-1 100mA 0
D0-06LCD 50mA 0
Total Used 1215mA 280mA
. 285mA 20mA
Remaining
785mA note 1

* Auxiliary 24 VDC used to power V+ terminal of D0-06DD1 sinking outputs.

Note 1: If the PLC’s auxiliary 24 VDC power source is used to power
the sinking outputs, use power choice A, ahove.

www.automationdirect.com/dl05and06
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DL06 LCD Display

The optional DO-06LCD (<--->)is a cost
effective LCD display panel that is easy to
install. This device is available exclusively
for the DLO6 PLCs.

16 X 2 backlit display

The 16 character x 2 row display mounts
directly on the face of the PLC. The LCD is
backlit and is accessible using the seven
function keys on the front of the display.

Monitor or change data
values

You can view V-memory registers, /O
status, PLC mode, or system errors without
interrupting the PLC’s control function.

Display messages required for alarm or
monitoring purposes can be prepro-
grammed or imported as ASCII data.

Password protection

Two layers of password protection prevent
unauthorized changes to clock and
calendar setup and V-memory data
values. Individuals with password autho-
rization can change clock, calender, V-
memory values, force bits on or off, etc.

PLC Products

One simple ladder instruction is used to
set up the display. The LCD configuration
instruction is available in DirectSOFT,
version 4.0 or later.

Note: The D2-HPP handheld programmer
does not support DLO6 LCD configura-
tion.

The DLO6 User Manual (DO-06USER-M
describes more fully the installation and
operation of the DO-06LCD. Be sure to
consult this manual before installing the
DLO6 LCD. The manual is available free
on our Web site, or it can be purchased
separately.

Snap-in installation

The display installs easily into any model

DLO6 PLC.

Note: Remove power to the PLC before
installing or removing the LCD display.

Remove the plastic cover (located
between the input and output terminals)
by sliding the cover to the left. In its place,
slide in the LCD display until it snaps info
place.

Display or change individual bits (up to
16 bits per screen) or 32-bit double word
values from V-memory.

Buzzer

The piezo electric buzzer can be config-
ured to provide pushbutton feedback.

Keypad navigation

Seven function keys on the face of the LCD
display provide navigation through
messages or menu items. Messages fall
into two categories:

* Error messages
« User-defined preprogrammed messages
At power-up the default screen is

displayed. The default screen can be user-

defined.

Seven menu choices allow you fo view or
change all accessible data values (see
next page).

Left Up Right

\ )
X

[ g0 |

Down 75 7 O\

i

or0p

Escape I
Menu

PORT

PORTEZ RUN STOP
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DLO06 LCD Display

Menu choices

Pressing the Menu key takes you to the last
accessed menu (or the first menu selec-
tion, if you haven’t previously accessed a
menu). Each time you press the Menu key
(or if you simply hold the menu key down)
the display will step through all menu
choices.

There are seven built-in menus. Use the
Menu key to locate the menu you need,
and press the Enter key to view or change
values.

From the default screen or a message
screen, press and hold the Menu key. The
display will scroll through the following

choices:
M1 : PLC information

M2 : System configuration
M3 : Monitor
M4 : Calendar R/W
M5 : Password operation
M6 : Error history read
M7:LCD test and set
Make a menu selection by pressing the

Enter key. Change data values using the
direction arrow keys.

Ladder instruction

The LCD instruction in DirectSOFT gives
the PLC programmer a convenient way to
define screen messages. A literal string
can be programmed using the LCD
instruction. Embedding variables allows
you to customize the messages for an
application that involves changing values.
The following example shows an
embedded date and time on an alarm
message:

FIESED o

LCD
Line Humbe: ;

)

& LCD mestage
Meszags .
[Alarm 89" Dateus _Time:12

™ From V-mamory

il

Message with embedded date and time

Message programming examples

FIESED o

Line Mumbe: -

& LCD messape
Messags
{"INFEED SPEED" ¥ |

The top line (16 characters) is desig-
nated K1, and the second line is K2.
The sample instructions on this page
show how a message is developed. A
permissive contact furns on the instruc-
tion block, which sends the message to
the display.

Messages can also be retrieved from V-
memory and sent to the display. Select
K1 or K2 to indicate which line you
want to write to and select “From V-
memory” as the source of the string.

Up to 16 characters of ASCII text can
be displayed per line. In the example,
K16 indicates that 16 bytes (8 words)
of ASClI text is retrieved for display.

Fieaks o

LCD
Line Mumbs :

I

™ LCD message

|

% From \-memony
Slasling V-memory addiess - V3000

Humbet of chatscters : K16

L

FiEqE o
LCD
Line Mumbet K2
& LCD messape
Messags
["SEI'PDINT" V1008 " RPW" ~|

" Fromy:mémony

il

Simple text message

Message with embedded data

ESC MENLU ENT

www.automationdirect.com/dlI05and06
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Accessories

DLOS, DLO6 and Option Module Accessories DI .
iscrete option module

Part Number | Description Price terminal blocks

DO-MC-BAT Replacement battery for the D0-01MC memory s DO-ACC
—_— option modules (DLO5 only)- ‘

DLO5 option module slot covers,

DO-ACC-2 DLO6 replacement terminal blocks, terminal block s 1/0 terminal block, and 1/0 ter-
—rc covers, terminal block labels and short bar. minal block cover

_RAT- Replacement RAM retentive memory backup .
D2-BAT-1 battery for the DLOG. <>

FO-I0CON DLO5 or DLOG analog option module replacement

terminal blocks, quantity two. <>

. . DLO5 or DLOG thermocouple option module .
w replacement terminal blocﬁs, quantity one. <>

12ft. (3.66m) RS-232C shielded networking cable

DO-CBL without RTS connections for DLO5 or DLO6 RJ12

_ Beﬁt\évorklng ports. Enables direct networking of two
S.

<>

DLO5 accessory pack includes one each of the 1/0
Do-ACC-1 telrrtnlnal block, 1/0 terminal block cover, and option | <>
- slot cover.

DLOG replacement option module slot covers, DLOG DO-ACC-1 = |y .
DO-ACC-3 top covers, LCD slot cover, and lower access panel | <—-> AR ERR TR
— COVer.

. - DO discrete I/0 option module replacement terminal| ____ .

Do-AcC-4 blocks, includes 13-position and 10-position. <> DLOG replacement option module

R T p—— slot covers, DL0G6 top covers,

-pin high density D-sub vertical adapter for
DO-06ADPTR. |y g Ponp2 seﬁal commyunications port, P <> LCD slot cover, and lower
access panel cover

D2-FUSE-1 DL05 or DLOB FO-4TRS replacement fuse <> D0-ACC-3

7 -

blocks, terminal block covers,
terminal block labels and
short bar
D0-ACC-2

DL0OG6 15-pin high density
D-sub port adapter
D0-06ADPTR
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Part Numbering System

Qur brand name —
DirectLOGIC

We use the brand name “DirectlOGIC”
for our PLC products. Many first time
customers get confused by our use of the
brand name abbreviation “DL”. This is
especially true when we’re making
product family or CPU references such as
“DL205 System”. We use the term
“DL205" as a generic term for the DL205
family of products.

DLO5, DLO6 and DL105

These families use a part numbering
scheme that is very similar to our modular
PLC products. However, since the 1/O
points in the base unit are always fixed, we
do not include the I/O count in our part
number. The table below will help you
understand the numbering scheme used
for the DLO5, DLO6 and DL105 families.

Fixed 1/0 ‘Brick” PLC part numbering*

Product Family | 00- JosoR[ |
DLO5 (DO Do- [)6DD1| D

Product Family DL06 |DO
DL105 |F .

C—
0

1
5
Specific CPU 06

130

Input Type
AC A
DC (sink/source)
Output Type

AC A
(DG, 1: sink)(2: source) (D, D1, D2
Relay R

Power Supply Type

AC Blank
DC D

*DL05/06 option module part numbering
scheme is shown in the table to the right.

DL205, DL305, DL405
(and DL05/06 options)

Our modular product families offer a
considerable number of products and
therefore use a slightly more complex part
numbering system (see table at right). This
table also includes option modules avail-
able for the DLO5 and DLO6 families. Our
part numbering scheme may help you
quickly identify key product characteristics
just by examining the part number. This
may also help you to find the products
you need in the price list, or in the PLC
technical sections of this desk reference.

o

CPUs e Specialty CPUs

DL205 (D2/H2
Product Family  DL305 [D3/F3
DL405 |D4

230, 240, (250-1), 260
330, 340, 350, OMUX-(1/2)

=

[ov [ |

D4- | 450DC | -1

Refer to the PLC
sections in this catalog for
information on and technical

specifications for all avail-
able PLCs, modules and

Specific CPU within family |430, 440, 450 (AC CPUs)*

4001, 4400C-2 0 CPUSY* [
450DC-1, 450DC-2 (DC CPUs)*
WPLCx-xx (for 205 bases only)

*(DL405 only - power is
connected CPU, not base)

Bases

|

accessories

o [w] [ ]

D2- | 09B DC1| -1

|D2-|16|T|D|1

|F2—|08|T|R|

|Do-|1o|N|D|3

[ |
L F
|

_2|

E

|F2—|04|AD| |1|

|F27|02|DA|S|72|

1]

|F4—|16|AD|

Product family D2, D3, D4*
Number of slots ##B
Type of base (blank=AC bases), DC(x)
Denotes differentiation of |-1 &standard), )
features -NR (305 Only; Class1, Div2)
Discrete I/0 Modules

) DO/FO D3/F3
Product family D2/F2 DA/F4
Number of points 04/08/10/12/16/32/64
Input N
Output T
Combination C
AC A
DC D
Either E
Relay R
Current sinking 1
Current sourcing 2
Current sinking/sourcing (3
High current H
Isolation S (blank = standard)
Fast I/0 F
Denotes a differentiation
between similar modules | (B1anK). -1, -2, -3, -4
Analog 1/0 Modules

) FO F3
Product family 2 F4
Number of channels 02/04/08/16
Input (analog to digital)  |AD
QOutput (digital to analog) |DA
Thermocouple THM
RTD RTD
Isolated S, (blank = standard)
Denotes a differentiation  |-1(L) (L= 12VDC operation)

between similar modules

-2(L)  (blank = standard)
Communications, Networking and
Specialty I/0 Modules

DO/HO D3/F3
D2/F2/H2 D4/F4/H4

Product family

DL05 / DLO6
option modules

ECOM100, DCM, CP128,
CTRIO, DEVNETS, PSCM, MC

ERM, ECOM100, DCM, CTRIO,

He | CTRID
—\il

DCM

(om0 |

H2-

See PLC sections
for all communications,
networking and specialty

modules

DL205 communication
- EBC, SERIO, PBC, DEVNETS,
and specially MOdUIES |py56 CTRINT, RMSM/ RSSS
- ERM, EBC, ECOM100, DCM
DL405 communications N D y ,
and specialty modules GTRIO, CPexx, INT, MAS/MB,

PID, 4LTC, RM/SM,

Module suffix identifiers:

DCM - Data communications module
DEVNETS - DeviceNet module

CPxxx - CoProcessor module

CTRIO - High speed counter module

EBC - Ethernet base controlle module
ECOM100 - Ethernet communications module

ERM - Ethernet remote I/0 master module
INT - Interrupt module

MAS/MB - Modbus master/slave

PID - PID Coprocessor

PSCM - Profibus slave

RMSM/RSSS - Serial remote 1/0

RM/SM - Serial remote 1/0

SERIO - Serial port module
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