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I/O Module Troubleshooting

When troubleshooting theDL series I/Omodules there are a few facts you should be
aware of. These facts may assist you in quickly correcting an I/O problem.

S The output modules cannot detect shorted or open output points. If you
suspect one or more points on a output module to be faulty, you should
measure the voltage drop from the common to the suspect point.
Remember when using a Digital Volt Meter, leakage current from an
output device such as a triac or a transistor must be considered. A point
which is off may appear to be on if no load is connected the point.

S If the I/O status indicators on the modules are logic side indicators. This
means the LED which indicates the on or off status reflects the status of
the point in respect to the CPU. On a output module the status
indicators could be operating normally while the actual output device
(transistor, triac etc.) could be damaged. With an input module if the
indicator LED is on, the input circuitry should be operating properly. To
verify proper functionality check to see the LED goes off when the input
signal is removed.

S Leakage current can be a problem when connecting field devices to I/O
modules. False input signals can be generated when the leakage
current of an output device is great enough to turn on the connected
input device. To correct this install a resistor in parallel with the input or
output of the circuit. The value of this resistor will depend on the amount
of leakage current and the voltage applied but usually a 10K to 20K ohm
resistor will work. Insure the wattage rating of the resistor is correct for
your application.

S The easiest method to determine if a module has failed is to replace it if
you have a spare. However, if you suspect another device to have
caused the failure in the module, that device may cause the same
failure in the replacement module as well. As a point of caution, you
may want to check devices or power supplies connected to the failed
module before replacing it with a spare module.

Important Notes
About I/O Module
Diagnostics
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Noise Troubleshooting

Noise is one of the most difficult problems to diagnose. Electrical noise can enter a
system in many different ways and they fall into two categories, conducted or
radiated. It may be difficult to determine how the noise is entering the system but the
corrective actions for either of the types of noise problems are similar.

S Conducted noise is when the electrical interference is introduced into
the system by way of a attached wire, panel connection ,etc. It may
enter through an I/O module, a power supply connection, the
communication ground connection, or the chassis ground connection.

S Radiated noise is when the electrical interference is introduced into the
system without a direct electrical connection, much in the same manner
as radio waves.

While electrical noise cannot be eliminated it can be reduced to a level that will not
affect the system.

S Most noise problems result from improper grounding of the system. A
good earth ground can be the single most effective way to correct noise
problems. If a ground is not available, install a ground rod as close to
the system as possible. Insure all ground wires are single point grounds
and are not daisy chained from one device to another. Ground metal
enclosures around the system. A loose wire is no more than a large
antenna waiting to introduce noise into the system; therefore, you
should tighten all connections in your system. Loose ground wires are
more susceptible to noise than the other wires in your system. Review
Chapter 2 Installation and Safety Guidelines if you have questions
regarding how to ground your system.

S Electrical noise can enter the system through the power source for the
CPU and I/O. Installing a isolation transformer for all AC sources can
correct this problem. DC sources should be well grounded good quality
supplies. Switching DC power supplies commonly generates more noise
than linear supplies do.

S Separate input wiring from output wiring. Never run I/O wiring close to
high voltage wiring.

Electrical Noise
Problems

Reducing
Electrical Noise
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Machine Startup and Program Troubleshooting

Even after our your best attempts at creating application programs, there are still
times when you need some assistance. This is especially true during machine
startup and program troubleshooting. With the DL305 CPUs there are a few things
that help make this task easier.

S Program Syntax Check—find problems before startup
S Pause Relay — monitor output status without enabling the actual output

points or field devices
S End Statement — move the End statement to disable parts of the

program.

Even though the Handheld Programmer and DirectSOFT provide error checking
during program entry, you may want to check a program that has been modified.
Both programming devices offer a way to check the program syntax. For example,
you can use check the program syntax from a Handheld Programmer, or you can
use thePLCDiagnosticsmenu optionwithinDirectSOFT. This checkwill find awide
variety of programming errors. The following example shows how to use the syntax
check with a Handheld Programmer.

001
CTR 601

K50

Counter Reset Leg is missing

0003. . . .

E07
Execute the syntax check

0
AND

4
ADR

4
OUT

0
MCS

1
OR

5
SHF

5
TMR

1
MCR

2
STR

6
DATA

6
CNT

2
SET

3
NOT

7
REG

7
SR

3
RST

ADDRESS/DATA

ON/OFF RUN BATT

PWR CPU

SCHCLR

Press CLR to display the address where the error occurred

0
AND

4
ADR

4
OUT

0
MCS

1
OR

5
SHF

5
TMR

1
MCR

2
STR

6
DATA

6
CNT

2
SET

3
NOT

7
REG

7
SR

3
RST

ADDRESS/DATA

ON/OFF RUN BATT

PWR CPU

CLR

Correct the problem and continue running the Syntax check until the
E07 message no longer appears.

Syntax Check
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Special Relay 376 provides a quick way to allow the inputs (or other logic) to operate
while disabling any output points used with an OUT instruction. The output image
register is still updated, but the output status is not written to the modules. For
example, you couldmake this conditional by adding an input contact or CR to control
the instruction with a switch or a programming device. Or, you could just add the
instruction without any conditions so the outputs would be disabled at all times.

PAUSE disables 020 and 021

020000

END

002

003001 004

021010

Normal Program

020000

END

002

003001 004

021010

PAUSE

376

By using this relay, you can still monitor the output statuswith a programmingdevice.
The programming device will show that the output should be on, even though the
CPU does not actually update the I/O point.

WARNING: This special relay only inhibits those outputs referenced by the
OUT instruction. Output points referenced by the SETOUT instruction are not
disabled.

If you needaway to quickly disable part of the program, just insert anENDstatement
prior to the portion that should be disabled. When the CPU encounters the END
statement, it assumes that is the end of the program. The following diagram shows
an example.

New END disables X10 and Y1

020000

END

002

003001 004

021007

Normal Program

020000

END

002

003001 004

021007

END

Using the Pause
Relay

END Instruction
Placement
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In This Appendix. . . .
— Step 1: Unpack the DL305 Equipment
— Step 2: Configure the 5-slot Base as the Local CPU Base
— Step 3: Install the CPU and I/O Modules
— Step 4: Wire the I/O Modules to the Field Devices
— Step 5: Remove the Terminal Strip Access Cover
— Step 6: Connect the Power Wiring
— Step 7: Connect the Handheld Programmer
— Step 8: Connect the Power Source
— Step 9: Enter the Example Program
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Now, you have the material necessary to become confident and productive with the
DL305. The rest of this chapter is dedicated to laying out all of the pieces necessary
to put together a complete system. It will highlight where specific chapters apply to
questions you will typically have during your system configuration. This example is
not intended to tell you everything you need to start-up your system, warnings and
helpful tips are in the rest of the manual. It is only intended to give you a general
picture of what you will need to do to get your system powered-up.

Step 1: Unpack the DL305 Equipment

Unpack the DL305 equipment and verify you have the parts necessary to build your
system. The minimum parts you will need are:
1 5-slot base
1 Handheld programmer
1 CPU
1 D3--08ND2 discrete input module or D3--08SIM input simulator (If you use any
other discrete input module it will be necessary for you to look up the wiring
information for the module you are using.)
1 D3--08TD2 discrete output module (Any of the DL305 output modules can be
used for this example since we will just be looking at the status indicators.)
1 Power cord (which you supply)



A
ppendix

A
Q
uick

S
tartE

xam
ple

A
ppendix

B
D
L405

P
roductC

ross
R
ef.

A--3
Quick Start Example

DL305 User Manual, Rev. D

Step 2: Configure the 5-slot Base as the Local CPU Base

The 5 slot base must be configured for base 1 (the base where the CPU resides).
Identification of this base as the local CPU base is made by placing the base toggle
switch in the 1,3 position as indicated below the toggle switch. Refer to Chapter 4 for
more information on base switches.

BASE
1,3 2

Step 3: Install the CPU and I/O Modules

Insert theCPUand I/Omodules into the baseas shownbelow. TheCPUmust go into
the far right side of the base in the position next to the Power Supply.
When inserting components into the base, align the PC board(s) of the module with
the grooves on the top and bottom of the base. Push the module straight into the
base until it is firmly seated in the backplane connector.
Placement of 8 point discrete and relay modules are not critical and may go in any
slot in the local CPU base. Limiting factors for other types of modules are discussed
in Chapter 4. Youmust alsomake sure you do not exceed the power budget for each
base in your system configuration. Power budgeting is also discussed in Chapter 4.

D3--08ND2D3--08TD2

Output
Module

Input
Module

CPU

I/O Address
010--017

I/O Address
000--007

0
1
2
3

4
5
6
7

0
1
2
3

4
5
6
7
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Step 4: Wire the I/O Modules to the Field Devices

This step is not necessary if you are using an input simulator module. The toggle
switch provides an external control point where you can interact with your system.
Wire the I/O module to the field device prior to applying power to the system. (This
will ensure that a point is not accidentally turnedonduring thewiring operation.)Wire
the discrete input module as shown below. If you are using a module other than the
D3--08ND2 you will need to refer to Chapter 6, Discrete Input Modules, for wiring
information. Chapter 2, Installation andSafetyGuidelines provides a list of I/Owiring
guidelines. In the example below there is a discrete input module and a discrete
output module in the base. The discrete input module is connected to an external
switch.

D3--08TD2

Output
Module Toggle

Switch

D3--08ND2
0
1
2
3

4
5
6
7

0
1
2
3

4
5
6
7

Note: the switch must be wired
to input point 0 for our example.

Step 5: Remove the Terminal Strip Access Cover

Remove the base terminal strip cover.

D3--08TD2 D3--08ND2
0
1
2
3

4
5
6
7

0
1
2
3

4
5
6
7

Base
Terminal
Strip
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Step 6: Connect the Power Wiring

If you are using 110VAC to power the base you must wire to the top 2 designated
terminals. If you are using a 220VAC power source then you wire to the top and third
designated terminals. You can find adetailed explanation of the terminal block on the
bases in Chapter 2, Installation and Safety Guidelines.

WARNING:To minimize the risk of electrical shock, make sure the power
source is disconnected before you connect the powerwiring. Also,make sure
you connect the power wiring correctly. The unit will be damaged if you
connect 220 VAC to the
115 VAC terminals.

Wire the appropriate power connections to the base as shown below. Once wiring is
completed insert the base terminal strip cover.

110VAC 220VAC
WiringWiring

AC Line

AC Neutral

110VAC wiring is shown

D3--08TD2 D3--08ND2
0
1
2
3

4
5
6
7

0
1
2
3

4
5
6
7
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Step 7: Connect the Handheld Programmer

Put the handheld programmer’s key switch in thePRGposition. Attach the handheld
programmer directly to the front of the CPU making sure the port on the back of the
programmer aligns properly with the port on the CPU and the programmer’s latches
connect with the slots in the base power supply. Apply power to the base. LEDs on
the programmer will display indicating a good connection.

Handheld
Programmer

Key switch in PRG mode
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Step 8: Connect the Power Source

Apply power to the system and ensure the CPU PWR indicator is on. If the indicator
is not on, disconnect the system power and check the wiring connections. If the
wiring connections are correct, refer to Chapter 13 for additional assistance.

WARNING: To minimize the risk of electrical shock, make sure the power
source is disconnected before you check the power wiring.

Step 9: Enter the Example Program

The switch wired to the input module and status indicator (LED) on the face of the
output module will be the two I/O points used in the simple rung of ladder logic you
will enter. The following diagram shows the ladder logic representation of the the
program which will be entered on the handheld programmer.

000 010
outputinput

Enter the key sequences on the handheld programmer as shown below.

ENT

CLR SHF 3

OUT SHF 1 0

STR SHF 0

4 DEL NXT8

ENT

(Clears the CPU memory)
(Stores input 000)
(Outputs an on or off state to address 010)

With the programmer’s key switch in thePRGposition, open and close the field input
switch and observe that only the 0 LED on the input module turns on and off. This
indicates the input signal is being received.
Now put the programmers key switch in the run position. The RUN LED on the
programer’s display will turn on. Open and close the field input switch and observe
the 0 LED on the face of the input module and the 0 LED on the face of the output
module both turn on and off. This indicates the program is accurately reflecting the
signals which it is receiving from the field device.
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DL305 Error Code Description

E01
Invalid Keystrokes

Invalid keystroke or series of keystrokes entered into the handheld programmer.
Refer to the DL305 Handheld Programmer manual for assistance in the operation you
are trying to perform.

E02
Input Point Programmed
as Output

An I/O point dedicated to an input module has been used as an output in the
application program. Change the I/O reference number in the program which is
causing the error.

E03
Stack Overflow

The maximum number of instructions utilizing the internal stack has exceeded eight.
These instructions can be a combination of AND STRs, OR STRs and MCS/MCR
groups. Reduce the number of these instructions which are pushed onto the stack at
one time.

E05 (NON Stage)
Duplicate Coil
Reference

Two or more output coils have the same data type and number. Change the duplicate
coil to correct the error. Duplicate coil references are valid with the SET instruction.
E05 will be generated at the address of the second duplicated output.

E05 (Stage)
Duplicate Stage
Reference

Two or more Stages have the same reference number. Change the duplicate Stage
number to correct the error. E05 will be generated at the address of the second
duplicated stage number.

E06
MCR/MCS Mismatch

The number of MCR instructions do not match the number of MCS instructions. Each
MCR must have an accompanying MCS.

E07
Missing CNT or SR
Contact

A required input contact is missing from a CNT (example, RESET input) or a SR
instruction.

E08
Invalid Data Values

The required data values for a TMR, CNT or SR are missing or incorrect. Refer to the
DL305 Programming Manual Set for details on these instructions.

E09
Incomplete Program
Rung

The rung does not terminate with an output as required. Program an output to
terminate the rung properly.

E11
Program Full

There is no available program addresses in memory. Reduce the size of the program.

E21
Program Memory Parity
Error

A parity error has occurred in the program memory of the CPU. Clear the memory
and reload the program. If the error reoccurs replace the CPU. Severe electrical noise
will cause this problem.

E22
Password Error

The password stored in the CPU is invalid. Press the “CLR” key twice on the
handheld programmer and the password will be reset to 0000. Re-enter the password
if required.

E25
Tape/Program Mismatch

A mismatch was found when a compare was performed on the program in CPU
memory and the program stored on tape.

E28
Volume Incorrect On
Tape Device.

The volume is incorrect on the tape player being used to load the program to the
CPU. Adjust the volume and retry the operation. Refer to the DL305 Handheld
Programmer manual for details on tape operation.

E31
RAM Limit Exceeded

The application program required more RAM for execution than is available. Reduce
the length of the program.

E377
EEPROM Write Error

Write of EEPROM failed because EEPROM is write protected (remove write protect
jumper), the EEPROM is bad (replace EEPROM), or UVPROM is installed instead of
EEPROM (install EEPROM).

E99
Instruction Not Found

A search was performed and the specified instruction was not found in the application
program.
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In This Appendix. . . .
— Introduction
— DL330 Instruction Execution Times
— DL330P Instruction Execution Times
— DL340 Instruction Execution Times
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Introduction

This appendix contains several tables that provide the instruction execution times
for the DL330, DL330P, and DL340 CPUs. One thing you will notice is that many of
the execution times depend on the type of data being used with the instruction. For
example, some of the instructions have different execution times if you use a regular
data register instead of a constant.
You’ll also notice that some of the data instructions (such as DSTR) require differing
amounts of execution time depending on the type of data. There are generally three
options.

S Data Registers
S I/O Data Registers
S Constants

The following paragraphs may help you understand the differences between the
register types.

Somedata registers are primarily used to hold variable data and are considered true
data registers. For example, the registers that store the timer or counter current
values, or just regular variable data would be considered as a data register. Don’t
think that you cannot load a bit pattern into these types of registers, you can. It’s just
that their primary use is as a data register. The following locations are considered as
data registers.

Type of Data DL330 DL330P DL340

Timer / Counter Current Values R600 -- R677 R600 -- R677 R600 -- R677

User Data Words R400 -- R563 R400 -- R563 R400 -- R563
R700 -- R767

You may recall that the I/O points are automatically mapped into data register
locations. The following locations that contain this data are considered I/O registers
and will take longer to execute with most instructions.

Type of Data DL330 DL330P DL340

I/O Points R000 -- R016*
R070 -- R 076

R000 -- R016*
R070 -- R076

R000 -- R017*
R070 -- R076

NOTE: 160 -- 167 can be used as I/O in a DL330 or DL330P CPU under certain
conditions. 160 -- 177 can be used as I/O in a DL340 CPU under certain conditions.
You should consult Chapter 4 to determine which configurations allow the use of
these points.

These points are normally used as control relays. You cannot use them as both
control relays and as I/O points. Also, if you use these points as I/O, you cannot
access these I/O points as a Data Register reference.

Data Registers

I/O Data Registers
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Some of the instructions can have more than one parameter so the table shows
execution times that depend on the amount and type of parameters. For example,
the when you use the SET instruction to set a range of stages in a DL330PCPU, the
execution time depends on how many stages are being set by the instruction.

X0 X1 S10 -- S17
SET

C0

Two Locations Available

Instruction Stage Instruction
Stage Instruction not activated by a Jump

instruction
(ex. power flow)

SET SG 26.3 + 13.1μs x (n--1) 18.8 μs Does not apply

RST SG 26.3 + 13.1μs x (n--1) 18.8 μs Does not apply

How to Read the
Tables

Execution depends
on numbers of

locations and types
of data used
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DL330 Instruction Execution Times

Instruction Execute Disabled by MCR

STR 6.6 μs N/A

STR NOT 9.1 μs N/A

AND 5.3 μs N/A

AND NOT 8.4 μs N/A

OR 6.6 μs N/A

OR NOT 9.1 μs N/A

STR T/C 10.3 μs N/A

STR NOT T/C 12.8 μs N/A

AND T/C 5.3 μs N/A

AND NOT T/C 8.4 μs N/A

OR T/C 6.6 μs N/A

OR NOT T/C 9.1 μs N/A

STR (Comparative Contact) 50.9 μs N/A

STR NOT (Comparative Contact) 61.5 μs N/A

AND (Comparative Contact) 59.1 μs 6.2 μs

AND NOT (Comparative Contact) 60.3 μs 6.2 μs

OR (Comparative Contact) 60.3 μs 6.2 μs

OR NOT (Comparative Contact) 62.5 μs 6.2 μs

AND STR 3.8 μs N/A

OR STR 3.8 μs N/A

MCR 5.0 μs N/A

MCS 3.0 μs N/A

Instruction Execute Not Executed

OUT 7.5 μs 7.5 μs

SET OUT 10.0 μs 10.0 μs

SET 17.5 μs 17.5 μs

RST 9.3 μs 9.3 μs

SET OUT RST 19.3 μs 19.3 μs

Basic Input
Instructions

Output Type
Instructions



A
ppendix

A
D
L405

E
rror

C
odes

A
ppendix

B
D
L405

E
rror

C
odes

A
ppendix

C
Inst.E

xecution
Tim

es
A
ppendix

D
Inst.E

xecution
Tim

es
C--5

Instruction Execution Times

DL305 User Manual, Rev. D

Instruction Execute w/
Constant

Execute w/
Data Register

Execute w/
I/O Register

Not
Executed

TMR 90.9 μs 458.8 μs 700.0 μs 27.1 μs

CNT 92.9 μs 465.6 μs 706.8 μs 27.1 μs

SR 64.1 μs+16.6 μs times ( # of shifts) 53.1 μs

Instruction
Execute w/

Data
Register

Execute w/
I/O Register

Execute w/
Constant

Not
Executed

DSTR F50 80.7 μs 321.9 μs 14.3 μs 6.3 μs

DSTR1 F51 63.8 μs 140.9 μs N/A 6.3 μs

DSTR2 F52 95.0 μs 172.2 μs N/A 6.3 μs

DSTR3 F53 96.6 μs 173.8 μs N/A 6.3 μs

DSTR5 F55 N/A 326.2 μs N/A 6.3 μs

DOUT F60 52.6 μs 329.4 μs N/A 6.3 μs

DOUT1 F61 39.1 μs 160.1 μs N/A 6.3 μs

DOUT2 F62 39.8 μs 116.0 μs N/A 6.3 μs

DOUT3 F63 55.0 μs 108.1 μs N/A 6.3 μs

DOUT5 F65 N/A 358.3 μs N/A 6.3 μs

CMP<=> F70 112.8 μs 354.0 μs 57.0 μs 6.3 μs

ADD F71 456.8 μs 698.0 μs 262.0 μs 6.3 μs

SUB F72 315.8 μs 557.0 μs 275.0 μs 6.3 μs

MUL F73 290--2664 μs 497--2851 μs 223--2576 μs 6.3 μs

DIV F74 742--2645 μs 1218--2851μs 720--2557 μs 6.3 μs

DAND F75 103.7 μs 345.0 μs 55.6 μs 6.3 μs

DOR F76 103.7 μs 345.0 μs 55.6 μs 6.3 μs

SHFR F80 216 μs+13.4 μs times ( # of shifts) 6.3 μs

SHFL F81 220 μs+13.4 μs times ( # of shifts) 6.3 μs

DECO F82 56.3 μs N/A N/A 6.3 μs

ENCO F83 282.0 μs N/A N/A 6.3 μs

INV F84 30.0 μs N/A N/A 6.3 μs

BIN F85 412.2 μs N/A N/A 6.3 μs

BCD F86 746.0 μs N/A N/A 6.3 μs

FAULT F20 114.0 μs 355.3 μs 72.2 μs 6.3 μs

Timer, Counters,
and Shift Registers

Data Operations
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DL330P Instruction Execution Times

Instruction I/O, Control Relay Stage Timer / Counter

Executed Not
Executed Executed Not

Executed Executed Not
Executed

* ** * ** * ** * ** * ** * **

STR 28.4 / 31.4μs 21.3 μs 25.6 / 30.9μs 22.2 μs 121.3/117.8μs 28.4 μs

STR NOT 28.4 / 31.4μs 21.3 μs 25.6 / 30.9μs 22.2 μs 121.3/117.8μs 28.4 μs

AND 13.4 / 20.0μs 13.4 / 20.0μs 13.4 / 20.0μs 13.4 / 20.0μs 123.1/119.6μs 20.3 μs

AND NOT 18.1 / 21.6μs 10.3 μs 18.1 / 21.6μs 10.3 μs 123.1/119.6μs 20.3 μs

OR 21.8 / 25.3μs 14.7 μs 21.8 / 25.3μs 14.7 μs 123.1/119.6μs 20.3 μs

OR NOT 20.6 / 24.1μs 14.7 μs 20.6 / 24.1μs 14.7 μs 123.1/119.6μs 20.3 μs

* Execution time when data type is ON. For example, STR 000 takes 28.4 μs if point 000 is on.

** Execution time when data type is OFF. For example, STR 000 takes 31.4 μs if point 000 is off.

Instruction Executed Not ExecutedInstruction Executed Not Executed

AND STR 25.9 μs 22.8 μs

OR STR 25.9 μs 22.8 μs

Instruction Execute Not Executed

OUT 20.6 μs 20.6 μs

SET OUT 24.3 μs 16.6 μs

SET 24.3 μs 16.6 μs

RST 24.3 μs 16.6 μs

SET OUT RST 33.8 μs 29.4 μs

Instruction Execute Not Executed

TMR 92.8 μs 50.9 μs

CNT 97.5 μs 46.3 μs

RST CNT 25.9 μs 16.6 μs

SR 75.9 +11.5μs x (# of shifts) 41.9 μs

Basic Input
Instructions

Output Type
Instructions

Timer, Counters,
and Shift Registers
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Instruction
Stage Instruction

Stage Instruction not activated by a Jump
instruction

(ex. power flow)

Executed Not Executed Executed Not Executed

ISG 35.3 μs 20.0 μs 50.9 μs 30.6 μs

SG 35.3 μs 20.0 μs 50.9 μs 30.6 μs

JMP 28.4 μs 16.6 μs Does not apply

NJMP 40.3 μs 28.4 μs Does not apply

SET SG 26.3 + 13.1μs x (n--1) 18.8 μs Does not apply

RST SG 26.3 + 13.1μs x (n--1) 18.8 μs Does not apply

Instruction
Execute w/

Data
Register

Execute w/
I/O Register

Execute w/
Constant

Not
Executed

DSTR F50 80.7 μs 321.9 μs 14.3 μs 6.3 μs

DSTR1 F51 63.8 μs 140.9 μs N/A 6.3 μs

DSTR2 F52 95.0 μs 172.2 μs N/A 6.3 μs

DSTR3 F53 96.6 μs 173.8 μs N/A 6.3 μs

DSTR5 F55 N/A 326.2 μs N/A 6.3 μs

DOUT F60 52.6 μs 329.4 μs N/A 6.3 μs

DOUT1 F61 39.1 μs 160.1 μs N/A 6.3 μs

DOUT2 F62 39.8 μs 116.0 μs N/A 6.3 μs

DOUT3 F63 55.0 μs 108.1 μs N/A 6.3 μs

DOUT5 F65 N/A 358.3 μs N/A 6.3 μs

CMP<=> F70 112.8 μs 354.0 μs 57.0 μs 6.3 μs

ADD F71 456.8 μs 698.0 μs 262.0 μs 6.3 μs

SUB F72 315.8 μs 557.0 μs 275.0 μs 6.3 μs

MUL F73 290--2664 μs 497--2851 μs 223--2576 μs 6.3 μs

DIV F74 742--2645 μs 1218--2851μs 720--2557 μs 6.3 μs

DAND F75 103.7 μs 345.0 μs 55.6 μs 6.3 μs

DOR F76 103.7 μs 345.0 μs 55.6 μs 6.3 μs

SHFR F80 216 μs+13.4 μs times ( # of shifts) 6.3 μs

SHFL F81 220 μs+13.4 μs times ( # of shifts) 6.3 μs

DECO F82 56.3 μs N/A N/A 6.3 μs

ENCO F83 282.0 μs N/A N/A 6.3 μs

INV F84 30.0 μs N/A N/A 6.3 μs

BIN F85 412.2 μs N/A N/A 6.3 μs

BCD F86 746.0 μs N/A N/A 6.3 μs

FAULT F20 114.0 μs 355.3 μs 72.2 μs 6.3 μs

Stage Instructions

Data Operation
Instructions
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DL340 Instruction Execution Times

Instruction Execute Disabled by MCR

STR 0.875 μs N/A

STR NOT 1.750 μs N/A

AND 0.625 μs N/A

AND NOT 1.5 μs N/A

OR 1.125 μs N/A

OR NOT 1.75 μs N/A

STR T/C 0.875 μs N/A

STR NOT T/C 1.75 μs N/A

AND T/C 0.625 μs N/A

AND NOT T/C 1.5 μs N/A

OR T/C 1.125 μs N/A

OR NOT T/C 1.75 μs N/A

AND STR 0.75 μs N/A

OR STR 0.75 μs N/A

MCR 0.75 μs N/A

MCS 1.125 μs N/A

Instructions
Execute w/

Data Execute w/
I/O Register

Execute w/
Constant Not

Executed
Instructions Data

Register I/O Register
RAM EE / UV

Executed

STR 56.8 μs 95.0 μs 15.6 μs 15.6 μs N/ A

STR NOT 56.8 μs 96.5 μs 15.6 μs 15.6 μs N/A

AND 56.8 μs 95.0 μs 15.0 μs 15.0 μs 1.4 μs

AND NOT 56.8 μs 96.5 μs 15.6 μs 15.6 μs 1.4 μs

OR 56.8 μs 94.0 μs 15.6 μs 15.6 μs 1.4 μs

OR NOT 56.8 μs 94.0 μs 16.2 μs 16.2 μs 1.4 μs

Instruction Execute Not Executed

OUT 1.188 μs 1.188 μs

SET OUT 1.563 μs 1.563 μs

SET 1.625 μs 1.4 μs

RST 1.625 μs 1.4 μs

SET OUT RST 7.5 μs 7.125 μs

Basic Input
Instructions

Comparative
Contacts

Output Type
Instructions
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Instructions
Execute w/

Data Execute w/
I/O Register

Execute w/
Constant Not

Executed
Instructions Data

Register I/O Register
RAM EE / UV

Executed

TMR 68.1 μs 113.8 μs 22.5 μs 22.5 μs 15.7 μs

CNT 67.3 μs 97.9 μs 22.5 μs 22.5 μs 25.6 μs

SR 21.8 μs+3.8 μs times ( # of shifts) 8.3 μs

Instruction
Execute w/

Data
Register

Execute w/
I/O Register

Execute w/
Constant

Not
Executed

DSTR F50 29.4 μs 60.6 μs 10.6 μs 1.4 μs

DSTR1 F51 24.3 μs 39.4 μs N/A 1.4 μs

DSTR2 F52 25.0 μs 40.6 μs N/A 1.4 μs

DSTR3 F53 96.6 μs 39.4 μs N/A 1.4 μs

DSTR5 F55 N/A 76.8 μs N/A 1.4 μs

DOUT F60 18.8 μs 53.8 μs N/A 1.4 μs

DOUT1 F61 13.1 μs 33.1 μs N/A 1.4 μs

DOUT2 F62 16.3 μs 23.1 μs N/A 1.4 μs

DOUT3 F63 15.6 μs 23.1 μs N/A 1.4 μs

DOUT5 F65 N/A 59.3 μs N/A 1.4 μs

CMP<=> F70 30.0 μs 61.8 μs 15.6 μs 1.4 μs

ADD F71 77.5 μs 108.0 μs 63.0 μs 1.4 μs

SUB F72 70.6 μs 101.8 μs 57.0 μs 1.4 μs

MUL F73 71.8 -- 540.0 μs 102.5 -- 571.2 μs 58.7 -- 526.8 μs 1.4 μs

DIV F74 73.7 -- 568.1 μs 104.3 -- 598.7 μs 58.7 -- 553.1 μs 1.4 μs

DAND F75 29.3 μs 60.0 μs 15.6 μs 1.4 μs

DOR F76 31.2 μs 62.5 μs 15.6 μs 1.4 μs

SHFR F80 18.1 μs+2.5 μs times ( # of shifts) 1.4 μs

SHFL F81 18.1 μs+2.5 μs times ( # of shifts) 1.4 μs

DECO F82 15.6 μs N/A N/A 1.4 μs

ENCO F83 47.5 μs N/A N/A 1.4 μs

INV F84 6.8 μs N/A N/A 1.4 μs

BIN F85 48.1 μs N/A N/A 1.4 μs

BCD F86 88.7 -- 326.0 μs N/A N/A 1.4 μs

FAULT F20 28.8 μs 60.1 μs 15.0 μs 1.4 μs

Timer, Counters,
and Shift Registers

Data Operation
Instructions
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Product Weight Table

CPUs Weight

D3--330 6.3 oz. (178g)

D3--330P 6.3 oz. (178g)

D3--340 5.2 oz. (146g)

Specialty CPUs

F3--OMUX--1 6.4 oz. (182g)

F3--OMUX--2 6.4 oz. (182g)

F3--PMUX 3.7 oz. (104g)

F3--RTU 6.7 oz. (190g)

Bases

D3--05B 34.0 oz. (964g)

D3--05BDC 34.0 oz.(964g)

D3--08B 44.2 oz.
(1253g)

D3--10B 50.5 oz.
(1432g)

DC InputModules

D3--08ND2 4.2 oz. (120g)

D3--16ND2--1 6.3 oz. (178g)

D3--16ND2--2 5.3 oz. (150g)

D3--16ND2F 6.3 oz. (178g)

F3--16ND3F 5.4 oz. (153g)

AC InputModules

D3--08NA--1 5 oz. (140g)

D3--08NA--2 5 oz. (140g)

D3--16NA 6.4 oz. (180g)

AC/DC Input
Modules

D3--08NE3 4.2 oz. (120g)

D3--16NE3 6 oz. (170g)

DC Output
Modules Weight

D3--08TD1 4.2 oz. (120g)

D3--08TD2 4.2 oz. (120g)

D3--16TD1--1 5.6 oz. (160g)

D3--16TD1--2 5.6 oz. (160g)

D3--16TD2 7.1 oz. (210g)

AC Output
Modules

D3--04TAS 6.4 oz. (180g)

F3--08TAS 6.3 oz. (178g)

F3--08TAS--1 6.3 oz. (178g)

D3--08TA--1 7.4 oz. (210g)

D3--08TA--2 6.4 oz. (180g)

F3--16TA--2 7.7 oz. (218g)

D3--16TA--2 7.2 oz. (210g)

Relay Output
Modules

D3--08TR 7 oz. (200g)

F3--08TRS--1 8.9 oz. (252g)

F3--08TRS--2 9 oz. (255g)

D3--16TR 8.5 oz. (248g)

Analog Modules

D3--04AD 7 oz. (200g)

F3--04ADS 6.9 oz. (195g)

F3--08AD 5.5 oz. (154g)

F3--08TEMP 5.2 oz. (147g)

F3--08THM--n 6 oz. (170g)

F3--16AD 5.4 oz. (152g)

D3--02DA 7 oz. (200g)

F3--04DA--1 6.3 oz. (180g)

F3--04DA--2 6.3 oz. (180g)

F3--04DAS 7 oz. (200g)

Communications
and Networking Weight

D3--232--DCU 15.0 oz. (427g)

D3--422--DCU 14.8 oz. (419g)

ASCII BASIC
Modules

F3--AB128--R 5.1 oz. (146g)

F3--AB128--T 6.2 oz. (175g)

F3--AB128 5.4 oz. (154g)

Specialty
Modules

D3--08SIM 3.0 oz. (85g)

D3--HSC 5.2 oz. (147g)

D3--PWU 13.0 oz. (368g)

D3--FILL 1oz. (30g)

Programming

D3--HP 7.1 oz. (202g)

D3--HPP 7.2 oz. (204g)
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Index

A
Accumulator

load and output instructions, 11--25
logic instructions, 11--30
operations, 9--10–9--13
shifting bits in, 11--42

Adding Numbers, 11--34

Agency Approvals, 2--7

Aliases, 8--25

Auxiliary Functions, 3--17

B
Bases

expansion, 4--14
I/O supported, 4--8
installation spacing, 2--4
installing modules, 2--10
local, 4--14
mounting dimensions, 2--10, 4--8
power budget, 4--26–4--31
power specifications, 2--6
power supply schematics, 4--11
power wiring, 2--11
run relay, 4--12
setting base jumpers, 4--16
setting switches, 4--16
specifications, 4--10–4--13

Battery, replacement, 3--14, 13--2

Baud Rate, 3--12

Bit Operation Instructions, 11--42

Boolean Instructions, 9--3, 11--4–11--18

C
Communication, instructions, 11--52

Communication Port
data format, 3--13
DL340, 3--12
DL340 port diagrams, 3--13
master / slave selection, 3--13
response delay time, 3--13

Comparative Boolean Instructions, 11--19–11--21
in stages, 10--18, 12--12–12--19

Configuration, I/O examples, 4--17–4--25

Control Relays, 8--21

Converting Number Formats, 11--44–11--49

Counters, 8--22, 9--9, 11--23
in stages, 10--15, 12--19

CPU
auxiliary functions, 3--17
battery, 3--14
clearing memory, 3--21
features, 3--2
indicators, 13--3–13--6
memory options, 3--5
mode setting, 8--4
modes of operation, 3--20, 8--6–8--8
operating system, 8--3
scan time, 8--16
setup

DL330/DL340P, 3--9
DL340, 3--10
DL340 network address, 3--12

setup and system functions, 3--16
specifications, 3--3
switches

DL330/DL330P, 3--9
DL340, 3--10–3--13
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D
Data Instructions, 9--12–9--47

in stages, 10--17

Data Registers, 8--23

Derating Characteristics, 5--10

Dimensions, 2--7

Discrete Input
specifications, 6--4–6--15
terminology, 6--2

Discrete Memory, 8--19

Discrete Output
specifications, 7--6–7--20
terminology, 7--2

Dividing Numbers, 11--40

E
EEPROM, 3--5

Enclosures, selection, 2--7

End Instruction, 9--3

Environmental Specifications, 2--6

Error Codes, B--2

Execution Times, 8--18, C--2–C--9

Expansion Bases, 4--14–4--15

F
Fault Messages, 11--56

Flowchart Programming, 10--26

Forcing I/O, 8--10

Fuses
I/O protection, 5--12
power supply, 13--4

G
Grounding, 2--4

I
I/O Memory, 8--20

I/O Modules
address switch (base), 4--16

configuration history, 4--2
derating, 5--10
discrete input specifications, 6--4–6--15
discrete output specifications, 7--6–7--20
example configurations, 4--17–4--25
fuse protection, 5--12–5--15
installing, 4--13
numbering, 4--2, 4--3
placement, 4--4–4--6
point requirements, 4--3
power requirements, 4--27–4--29
response time, 8--14
selection considerations, 5--2
sinking and sourcing circuits, 5--2
solid state field devices, 5--9
testing outputs, 13--8
troubleshooting, 13--10
update sequence, 8--8
wiring guidelines, 2--12, 5--11

Indicators, CPU, 13--3–13--6

Input Modules
specifications, 6--4–6--15
wiring diagrams, 6--4–6--15

Installation
base mounting dimensions, 2--10
base power wiring, 2--11
base wiring, 4--7–4--9
component dimensions, 2--7
DL330/DL330P setup, 3--9
DL340 setup, 3--10
grounding, 2--4
I/O modules, 4--13
I/O wiring guidelines, 2--12
installing modules, 2--10
local and expansion bases, 4--14
panel design specifications, 2--4
setting CPU switches, 3--9–3--12

Instruction, execution times, 8--18, C--2–C--9

Instruction Set, index, 11--3

Instructions
accumulator load and output, 11--25
accumulator logic instructions, 11--30
bit operations, 11--42
boolean, 11--4–11--18
comparative boolean, 11--19–11--21

in stages, 12--12–12--19
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counters, 11--23
in stages, 12--19

end placement, 9--3, 13--13
initial stage, 12--3
jump, 12--5
math, 11--34
messages (fault), 11--56
network communication, 11--52
not jump, 12--5
number conversion, 11--44
program control, 11--50
RLLPLUS, 12--2
shift registers, 11--24

in stages, 12--21
stage, 12--3
timers, 11--22

in stages, 12--18

J
Jump Instruction, 12--5

Jumpers, on bases, 4--16

L
Latching Outputs, in stages, 10--14

Local Bases, 4--14

M
Maintenance

battery replacement, 13--2
guidelines, 13--2

Master Control Relays, 11--50

Math Instructions, 11--34

Memory
battery backup, 3--14
clearing, 3--21
external storage, 3--4–3--6
initialization, 8--5
maps, 8--19, 8--25–8--40
options for CPUs, 3--4–3--6
PROM Writer Unit, 3--6
retentive, 3--4, 3--11, 8--5
retentive selection switch, 3--9
volatile and non-volatile, 3--4

Messages, 11--56

Multiplying Numbers, 11--38

N
Network Address, 3--12, 3--13
Network Instructions, 11--52
Noise, reducing problems, 13--11
Not Jump Instruction, 12--5
Number Conversion Instructions, 11--44

O
Output Modules

specifications, 7--6–7--20
using outputs in stages, 10--12
wiring diagrams, 7--6–7--20

P
Pause Relay, 13--13
Power Budget, 4--26–4--31

worksheet, 4--31
Power Specifications, 2--6
Power Supply

schematics, 4--11
wiring, 4--9–4--12

Program Control Instructions, 11--50
Program Mode, 8--6
Programming

accumulator usage, 9--10–9--12
basic concepts, 9--2
counters, 9--9
device connections, 3--18
flowchart style, 10--26
instruction set index, 11--3
RLLPLUS concepts, 10--2–10--37
stack operation, 9--6
timers, 9--8
troubleshooting, 13--12

PROM Writer Unit, 3--6

Q
Quick Start, A--2–A--7

R
RAM, 3--5
Retentive Memory, 3--4, 3--11

initialization of, 8--5
selection switch, 3--9

Run Mode, 8--7
Run Relay, 4--12
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S
Safety

fuses, 5--12
guidelines, 2--2
levels of protection, 2--2
panel design specifications, 2--4
planning for, 2--2
sources of assistance, 2--2

Scan Time, 8--16

Shift Registers, 8--24, 11--24
in stages, 12--21

Shifting Accumulator Bits, 11--42

Sinking Circuits, 5--2

Sourcing Circuits, 5--2

Special Registers, 8--24

Special Relays, 8--24
using the pause relay, 13--13

Specifications
base power, 2--6
CPU, 3--3
discrete input modules, 6--4–6--15
discrete output modules, 7--6–7--20
environmental, 2--6
panel design, 2--4
power source, 2--6

Stages, 8--23
activating, 10--8
activating with power flow, 10--11
execution rules, 10--7
flowchart view, 10--26
instructions, 12--3
numbering, 10--6
parallel branching concepts, 10--19
resetting stages, 12--11
setting, 10--10
setting stages, 12--11
unusual operations, 10--24
using bits as contacts, 10--22, 12--7–12--10
using comparative boolean in, 10--18
using data instructions in, 10--17
using initial, 10--8
using outputs in, 10--12
using to latch outputs, 10--14
using with jump instructions, 10--9

Storing Programs, 3--4–3--8

Subtracting Numbers, 11--36

Switches, CPU
DL330/DL330P, 3--9
DL340, 3--10

DL340 communication, 3--12

System
component dimensions, 2--7
components, 1--4
enclosures, 2--7
environmental specifications, 2--6
operation, 8--2–8--37
panel design specifications, 2--4
power supply requirements, 2--6

T
Terminology

discrete input, 6--2
discrete output, 7--2

Timers, 8--22, 9--8, 11--22
in stages, 10--15, 12--18

Troubleshooting
See also Indicators
I/O modules, 13--10
noise problems, 13--11
programs, 13--12
testing outputs, 13--8

U
UVPROM, 3--5

comparing to the CPU, 3--8
copying CPU program to, 3--7
erasing, 3--8
installing in CPU, 3--9, 3--10
loading program to CPU, 3--8

W
Weights, D--2

Wiring
base power, 2--11
bases, 4--7–4--9
I/O guidelines, 5--11
I/O modules, 2--12
run relay, 4--12

Word Memory, 8--19
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