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PREFACE

INTRODUCTION

This manual gives detailed instructions for the installation and operation of
the Series 505" family of programmable logic controllers (PLCs). Both the
SIMATICY T1525" and the SIMATIC T15358 PLCs and their support
equipment are discussed. The topics are listed below by chapter.

® Chapter 1 describes the features of the various models of the T1525
and T1535 PLCs.

® Chapter 2 is a guide to pre-installation planning to facilitate the
establishment of a safe and efficient system of equipment control.

® Chapter 3 contains the details of installing the system components.

® Chapter 4 presents the installation and operation of EPROMSs and
EEPROMs.

® Chapter 5 describes the system start-up procedure and gives
information for troubleshooting.

® Appendix A lists the specifications for the T1525 and T1535 PLCs.
e Appendix B gives grounding and other electrical guidelines.

® Appendix C lists the power requirements for all currently available
Series 505 and Series 500 1/0 modules.

¢ Hardware and Installation User Manual
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PREFACE

REFERENCES

Consult the manuals listed below for further information on installing,
programming, and troubleshooting your Series 505 hardware.

e SIMATICY TI1505" Programming Reference Manual
(PPX:505-8104-3)

e TIWAY" Systems Manual (TIWAY-8101)

e CVU1000" & CVU10000” User Reference Manual
(PPX:CVU10-8101-2)

e The I/O module user manuals that are appropriate for your system.

e The user manuals for your release of TISOFT" .

Hardware and Installation User Manual X
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CHAPTER 1

SERIES 505 SYSTEM OVERVIEW

INTRODUCTION

The TI525/T1535 Programmable Controllers (PLCs) and their support
equipment are computer-controlled systems that are capable of managing the
operation of other systems. These PLCs execute the same functions as relays,
static control, or card logic control systems. They can detect the change in state
of input signals from such devices as pushbuttons, limit switches, and sensors.
Acting on this information and executing a Relay Ladder Logic (RLL) program
stored in memory, the T1525/T1535 PLCs produce output signals to drive motor
starters, solenoids, and pilot lights, etc., that regulate the operation of various
pieces of equipment.

The T1535 is an enhanced version of the T1525 that offers the following features:

® The scan time for Boolean logic is reduced significantly (from 4
milliseconds per K words of memory to less than 1 millisecond per K
words of memory).

e A communication port baud rate of 19,200 provides faster
communication with the Video Programming Unit (VPUD) and other
operator interfaces.

1-1 Hardware and Installation User Manual
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Figure 1-1 TI525 and TI1535 Controllers

The Series 505 product line is designed for use in small to medium applications
such as discrete, word, and analog control. Components include the T1525 and
TI535 PLCs, shown in Figure 1-1, and the support devices that provide operator
communication, 1/O control, and power.

Operator communication may take place through any of the following devices:

e IBM" PC/XT Computer or a 100% compatible computer with TISOFT
® Video Programming Unit (VPU)
e Handheld Intelligent Terminal (HIT 500-1101)

e Control Vision Unit (CVU)

Hardware and Installation User Manual 1-2
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FEATURES

You may use a DECY VAX" Computer to develop an RLL program that can be
transferred to a T1525/T1535 PLC with a VPU. You can provide communication
between devices through the TIWAY industrial local area network.

See the references listed in the Preface of this manual for information
on these systems.

1/0 control for the Series 505 takes place through individual Series 505 1/0
modules. A full line of discrete, analog, word, and intelligent 1/O modules are
available that can handle almost any input or output specifications. These 1/0
modules are rugged, plug-in devices capable of functioning in harsh
environments.

1/0 modules are grouped into local and distributed 1/O categories depending
upon their physical location. The local 1/0O consists of those modules installed in
the same base assembly as the PLC. The T1525-1102 can support up to 512 local
1/0 points. You can create a distributed 1/0O system for all other models by
connecting up to 14 additional base assemblies. All current versions of the
TI525 and TI535 PLCs support up to 1023 1I/O points, in both local and
distributed bases.

When additional bases are connected to the system, distributed 1/O is managed
through communication between base controllers — the 1/0 Channel Controller
(I0CC) and one or more Distributed Base Controllers (DBC). The DBC
(PPX:505-6840) in each distributed base assembly transmits data from the 1/0
modules in that base assembly to the IOCC (PPX:505-6830) , which occupies the
same base assembly as the PLC. Your T1525/T1535 PLC can address distributed
bases up to 1300 feet (396m) away.

A diagram of the T1525/T1535 system which shows the functional relationship
of all the system components is shown in Figure 1-2.

1-3 Hardware and Installation User Manual
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IBM PC/XT with TISOFT
DEC VAX
VPU-200

Handheld
Intelligent Terminal

Programming Unit

SN

P/S | TI525%| Series 505 1/O

P/S | TI525 | Series 505 1/O
TI535 | 4, 8, and 16 slots

TIs3s | 4, 8, and 16 slots
Local

505— 110
6830

T
2 000-—

Distributed
I/0

P/S D | Series 505 I/O
B | 4,8, and 16 slots
PPX:

505—
6840

Additonal 1/0 may be connected
up to a total of 14 base assemblies.

*The PPX:525-1102 does not support distributed 1/O.

Figure 1-2 Functional Relationship of Series 505 Components

Hardware and Installation User Manual 1-4
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FEATURES

The power supply provides up to 55 watts at +5 VDC and 3.75 watts at -5 VDC
for use by the PLC, the base controllers, and the 1/O modules. The
PPX:505-6660 power supply operates at either 110 V or 220 VAC on
user-supplied power. A jumper on the inside of the back of the module is used to
select voltage. The PPX:505-6663 power supply operates on 24 VDC
user-supplied power.

All Series 505 hardware is compatible with International Standards
double-Eurocard (DIN standard 41494).

1-5 Hardware and Installation User Manual
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FEATURES

1.2 FEATURES OF THE TI525 AND TI535

Two models of the TI525 and one of the TI535 are currently available.
Differences between these models are given in Table 1-1. The TI1525/T1535 RLL
instruction set is listed in Table 1-2.

Table 1-1 Model Differences

Features PLC Model

PPX:525 PPX:525 PPX:525 PPX:525 PPX:535 PPX:535
1102 1104 1208*  1212* 1204* 1212

Ladder Logic Size| 2048 4096 8192 12000 4096 12000
Physical 1/0 512 1023 1023 1023 1023 1023
Discrete/Word 1/0| 1023 1023 1023 1023 1023 1023
Control Relays 511 511 511 1023 511 1023

V Memory (words) 1024 2048 4096 5120 2048 5120

Timers/Counters 256 256 256 400 256 400
Drums 30 30 30 30 30 30
One Shot 128 128 256 400 128 400
SHRB/SHRW 30 45 60 75 45 75
MWTT/MWFT 30 45 60 75 45 75
JMP (nested) 8 8 8 8 8 8
MCR (nested) 8 8 8 8 8 8
SKP/LBL 255 255 255 255 255 255
Status Words 11 18 18 18 18 18
RS-232-C/423 Porfs 1 1 1 1 1 1
RS-422 Ports 0 0 1 1 1 1

* These models are now obsolete.

Hardware and Installation User Manual 1-6
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FEATURES

Table 1-2 TI525/T1535 Instruction Set

Program Control Instructions

Jump (IMP)
Label (LBL)
Master Control Relay (MCR)

Add (ADD)
Subtract (SUB)
Compare (CMP)

Bit Clear (BITC)
Bit Pick (BITP)

Convert Binary to BCD (CDB)
Convert BCD to Binary (CBD)
Word AND (WAND)

Word OR (WOR)

Load Data Constant (LDC)

Move Discrete Image Register
to Word (MIRW)

Move Word To Table (MWTT)

Counter (CTR)
Timer (TMR)

Scan Matrix Compare (SMC)

Drum (DRUM)

Math Instructions

Bit Instructions

Word Instructions

Move Instructions

Counter/Timer

Matrix Instructions

Drum Instructions

End, Conditional (ENDC)
End, Unconditional (END)
Skip (SKP)

Divide (DIV)
Multiply (MULT)
Square Root (SQRT)

Bit Set (BITS)
Bit Shift Register (SHRB)

Word Rotate (WROT)
Word Exclusive OR (WXOR)
Word Shift Register (SHRW)

Move Word (MOVW)
Move Word To Discrete
Image Register (MWIR)
Move Word From
Table (MWFT)

Up/Down Counter (UDC)
One Shot (O/S)

Index Matrix Compare (IMC)

Event Drum (EDRUM)

1-7
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1.2.1 Program Software

The TI525/T1535 PLCs are programmed in standard relay ladder logic, and
TISOFT programming software provides a means of entering, debugging, and
documenting your RLL program. TISOFT is menu-driven, provides both RLL
and advanced program special functions language, and permits you to add
comments to instructions. Different versions of TISOFT are available.
TISOFT1" operates on the VPU200; TISOFT2" is executed on an IBM PC/XT,
and TISOFT3" runs in an off-line mode on a DEC VAX computer.

You may also fully program the T1525/T1535 in Boolean symbolic code using the
Handheld Intelligent Terminal.

In addition to the standard relay ladder logic, the T1525/T1535 programming
instruction set offers more than 30 high-level, user-oriented operations. The
box instructions replace programming steps that once required hundreds of
words of memory. More importantly, these instructions permit you to use the
power of the PLC to perform complex functions, which makes program
development and debugging faster and easier.

1.2.2 Program Storage in EEPROM

The TI525/T1535 PLCs offer the option of saving your RLL program in a
non-volatile form by downloading it to an Electrically Erasable Programmable
Read Only Memory (EEPROM; PPX:2587681-8020) integrated circuit. A
separate programming device is not necessary. Once programmed, an
EEPROM may be removed and used in any of the T1525/T1535 or SIMATICY
TI530TY models, provided the program is compatible with the system’s
capabilities.

An EPROM may also be used to execute a program in a T1525 or TI1535 PLC. The
program must be copied from an EEPROM described above or by an EPROM
programmer before it is installed on the T1525/T1535 CPU board.

To ensure equipment compatibility use only the EPROM model supplied by
your distributor: (PPX:2587681-8012).

Hardware and Installation User Manual 1-8
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123

1.2.4

Communication Ports

Each TI525/T1535 PLC has a 25-pin RS-232-C/RS-423 compatible port
configured as Data Terminal Equipment (DTE). This port may be used for
communicating with programming equipment such as the Timer/Counter
Access Module (TCAM), the VPU, a CVU, or a modem up to 50 feet (15 m) away.

An RS-422 compatible port is also available on the PPX:535-1212. This port
may be used for communicating with a modem and allows communication to a
distance up to 1000 feet (305 m).

Battery Backup

A 3.0 V lithium battery (PPX:2587678-8005) protects the following information
during a power cycle:

RLL program

Timer/counter preset and current values
Drum preset preset and current values
Word 1/0 values

Variable (V) memory values

Retentive control relay status

States of forced 1/0

Scan time

1/0 Configuration data

Battery memory backup typically lasts six months at temperatures ranging
from 0°to 60°C.

1-9

Hardware and Installation User Manual

Artisan SemtifiogyQ@edity nQuatigritetoume Gatoante &lip (@88’ B} FEBBREES QMR CEtisamsscietitifinigorom



FEATURES

1.2.5 Ladder Memory Protection

A memory protection dipswitch provides protection for the RLL program. When
the switch is in the ON position, the program cannot be changed by a
programming device that is connected to the PLC through one of the
communication ports.

NOTE

The memory protection dipswitch does not prevent forcing 1/O,
changing variable memory, or switching the PLC from PROGRAM
to RUN mode. These actions may be made by a programming
device connected to the PLC, or a special function I/O module
designed for this type of interface to the PLC, e.g., a Network
Interface Module. The RLL can also be changed through a special
function module, even when the memory protection is enabled.

Hardware and Installation User Manual 1-10
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CHAPTER 2

PRE-INSTALLATION PLANNING

This chapter presents recommended installation practices and procedures.
Since no two applications are identical, these recommendations are guidelines.

INTRODUCTION

Preparing the site for installation of your T1525/T1535 PLC consists of the
following:

® Defining the control requirements
e Determining the number of PLCs needed

e Determining the panel and grounding layout

You should define the control requirements in terms of the number and type of
inputs and outputs. Once the inputs and outputs have been defined, calculate
the number of 1/O modules and bases that are needed. When the number of
PLCs, bases, and 1/0 modules is known, determine the power requirements and
mounting space needed. Space in the base assembly may be a limiting factor
that you should consider as you plan your system. This is particularly true if
several double-wide modules are needed.

It is useful to calculate a power budget for each base prior to installation. The
power requirements of all modules must be included in the calculations — the
PLC, the base controllers, as well as the 1/0 modules. The user-supplied power
to individual modules is not a part of the power budget calculation.

To help ensure reliable system operation, the total power required for the PLC,
the 1/0 controllers, and the I/O modules must not exceed the total power
available from the system power supply.

WARNING

Control devices can fail in an unsafe condition. This means
that, unless proper safeguards are incorporated by the
user, certain malfunctions of these devices could lead to a
sudden equipment startup. Such a startup could result in
property damage and/or severe physical injury to the
equipment operator.
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If you, or your company, use any programmable
controllers with equipment which requires an
operator or attendant, you should be aware that
this potential safety hazard exists and take
appropriate precautions. Although the specific
design steps depend on your particular
application, the following precautions generally
apply to installation of solid-state programmable
control devices.

These precautions conform to the guidelines for
installation of Programmable Controllers as
recommended in the NEMA ICS 3-304
Programmable Control Standards.
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ICS 3-304.81 Safety Recommendations:

Consideration should be given to the use of an emergency stop function which is
independent of the programmable controller.

Where the operator is exposed to the machinery, such as in loading or unloading
a machine tool, or where the machine cycles automatically, consideration
should be given to the use of an electromechanical override or other redundant
means, independent of the programmable controller, for starting and
interrupting the cycle.

If provision is required for changing programs while the equipment is in
operation, consideration should be given to the use of locks or other means of
assuring that such changes can be made only by authorized personnel.

These recommendations are intended as safeguards against the failure of
critical components and the effects of such failures or the inadvertent errors that
might be introduced if programs are changed while the equipment is in
operation.*

*The ICS 3-304.81 Safety Recommendations are reproduced by permission of
the National Electrical Manufacturers Association from NEMA ICS 3-304,
Programmable Controller Standard.
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2.2 SAFETY CONSIDERATIONS

Pre-installation planning and site preparation must include consideration of
hazards to personnel during a system failure. The equipment connected to the
TI525/T1535 PLC should include interlocks and safety switches to prevent
operation during a system failure. Although the specific steps depend on the
application, the general precautions include the following:

® Provide a means for disconnecting power—independent of the
PLC—from the output loads when a machine is not operating, or when
it is necessary for the operator to reach into the machine. Power must be
removed by a non-semiconductor switch or a physically-wired relay
contact, placed to interrupt power to the output. It is not sufficient to
rely solely on the PLC for this function. Figure 2-1 illustrates an
operator safety switch.

Relay contacts or limit switches
open when operator must
reach into machine.

o \‘ || Q/l/O ®] User-supplied

critical loads
which could

o || Q/l/O—il _ cause injury
X

Output
Module

Loads which
could not

}:\/{ cause injury

Output points from
the programmable controller

Figure 2-1 Operator Safety Switch
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® Provide a means for removing power from the output if an emergency
condition occurs with the machine during operation. Do this by
disconnecting output power with a non-semiconductor switch or
hard-wired relay contact, not through the programmable control
system. This type of switch is shown in Figure 2-2.

Emergency Reset Guard c1
stop limit switch

o\io ° w»
Cl Electromechanical
4{ ‘7 Relay

Contacts of
electromechanical relay C1

C1l
o o } } Q/l/o ¢ user—supplied
\‘ critical loads

which could
o _ cause injury

O b
loads which

could not

H cause injury

Output
Module

Outputs from the
programmable controller

Figure 2-2 Emergency Stop Switch
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® Bypass the programmable control system with an external JOG or
INCH switch during machine loading or setup operations. See
Figure 2-3.

Switch or contact

Jog  closed in the jog
‘ or inch mode
—o o |
User-supplied
074/‘/%"70/1/0 ® critical loads
which could
Switch or contact cause Injury
open in the JOG
Output or INCH mode
Module

Outputs from the
programmable controller

Figure 2-3 JOG or INCH Switch

2.3 ENCLOSURE SELECTION

As a minimum, an enclosure for a PLC should provide the following:

® Easy access to components

e A common ground potential on the cabinet

® A secure vertical panel or rails

e Conformance to electrical standards

® An electromagnetic shield

® Access restricted to authorized personnel only

® Protection from dust, dirt and moisture in an industrial environment
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2.4

2.5

Mount the TI1525/T1535 components in a dustproof and drip tight enclosure
such as the NEMA Type 12 enclosure. The enclosure must provide a minimum
depth of 25.4 cm (10 in) from the panel to the inside surface of the enclosure door.
The enclosure should be located so that the doors may be opened fully,
permitting easy access to the PLC, wiring, and components. If environmental
conditions permit, a 19-inch rack may be used instead of a NEMA enclosure.
Use the 16-slot 1/0 base PPX:505-6516 for 19-inch rack installations.

GROUNDING AND WIRING THE EQUIPMENT

A good grounding system is essential for proper operation of a PLC
system and should be one of the most important considerations in
planning your installation. The structural ground present in many
industrial environments does not provide an adequate ground return where
direct wire connection is not feasible. Appendix B is a discussion of grounding,
electromagnetic interference (EMI), and other electrical considerations. See
the guidelines in Appendix B to be certain to meet all grounding and wiring
requirements.

TEMPERATURE CONSIDERATIONS

When preparing your installation, plan for an adequate air flow to ensure
proper cooling of equipment. Do not permit the convective cooling of the PLC to
be hindered. Unless ambient temperatures are extremely high, a fan or
air-conditioned cooling is unnecessary for keeping T1525/T1535 PLCs below
their maximume-rated operating temperature of 60°C.

For one local base and one distributed base located in the the bottom half of a
7-foot, 19-inch rack, place equipment that dissipates no more than 325 W in the
top half, above the Series 505 bases, assuming a 25°C external ambient
temperature. If you must exceed these guidelines, use cooling equipment to
lower the equipment temperature to the recommended level.
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CHAPTER 3

INSTALLATION

INSTALLING THE BASE ASSEMBLIES

The PLC, I/O controllers, power supply, and 1/0 modules are mounted in Series
505 base assemblies. Three Series 505 base assembly models are currently
available:

® PPX:505-6504, 4 1/0O slots
e PPX:505-6508, 8 I/O slots
® PPX:505-6516, 16 1/0 slots (19-inch rack compatible)

Each base has slots reserved for the power supply and for the PLC, and 4, 8, or
16 1/0 module slots, depending upon the base model. Refer to Figure 3-1.

PPX:505-6504 4-Slot Base

Power ——»
Supply
o
TI525/T153 PLC Series 505 1/O
PPX:505-6508 8-Slot Base
Power ——»
Supply
~—

TI525/TI53 PLC Series 505 1/0

PPX:505-6516 16—Slot Base

Power ——

Supply

~_

TI525/TI53 PLC Series 505 1/0

Figure 3-1 Series 505 Bases
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All Series 505 bases may be panel-mounted. The PPX:505-6516 base may also
be mounted in a 19-inch rack. The mounting brackets are included with the
Series 505 base assembly. Figure 3-2 shows the dimensions and screw positions.

Front view
PPX:505-6504 4-slot base Brackets rear-mounted
' for panel installation
195 mm (all models)
(7.69 in) e
\\\\\\<L/
<
PPX:505-6508 8-slot base .
] —1
ri 273 mm S
(10.75 in)
Brackets front-mounted
for rack installation
(PPX:505-6515 only)
PPX:505-6516 16-slot base
9 mm
(0.351in)
< 438 mm B _»\ ‘ —
(17.25in)
— | T
° 37.8 mm
(1.49in)
. T
191 mm
(7.52in)
<= 203 mm
(7.99in)
T < —
266 mm °
(10.47 in) ‘
; ; 22 mm
Side View (087 in)
All Models

Figure 3-2 Mounting Dimensions for the Series 505 Bases
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3.1.1 Installing Base Hardware

For rack or panel mounting, place the brackets in the desired position on the
Series 505 base (on the front for rack mounting, or on the back for panel
mounting) as shown in Figure 3-2. Insert the enclosed screws through the
brackets into the predrilled holes in the base and tighten.

3.1.2 Rack or Panel Mounting

If you are mounting your base on a predrilled rack, align the brackets with the
rack, then insert and tighten the screws.

Before mounting the base to a panel, you need to measure for and drill screw
holes. Refer to Figure 3-2 for screw locations.

On the front of the base is a ground lug which you should connect to a
single-point earth ground. (Refer to Appendix B for further grounding
guidelines.)

CAUTION

Each base has a plastic dustguard covering the top grill.
The dustguard prevents debris from falling into the base
during installation. After the entire system installation
is complete, and BEFORE ENABLING POWER TO THE
SYSTEM, be sure to remove the dustguard from each
base. This will allow proper air flow and prevent serious
complications due to overheating.
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3.2 HANDLING SERIES 505 MODULES

Many integrated circuit (IC) devices are susceptible to damage by the discharge
of static electricity. Follow the suggestions listed below to reduce the probability
of damage to these devices when you are handling a PLC, an 1/O controller, or
any of the I/0 modules. To minimize risk of shock hazard, make certain
power to the PLC system is turned off.

WARNING

To minimize the risk of shock hazard, make
certain power to the PLC system is turned off.

Both the module and the person handling the module should be at the same
ground potential. To accomplish this, ensure that:

e The module is transported in an antistatic container or antistatic
material.

® The work area has a conductive pad with a lead connecting it to a
common ground.

® You are grounded by making contact with the conductive pad and/or by
wearing a grounded wrist strap.

CAUTION

The following precautions, although less
effective, may be taken to minimize the
possibility of component damage resulting from
electrostatic discharge. See Appendix B for
grounding guidelines.

e To discharge static electricity, touch a grounded piece of metal before
touching the circuit board or any of its components.

® \Wear non-synthetic clothing.

e Handle all modules by the external casing, and avoid contact with the
circuit board or any of its components.
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3.3

SETTING TI525 DIPSWITCHES

You determine operational parameters for the T1525 by setting switches on two
dipswitches. For the T1525 PLCs, these dipswitches are located on the printed
circuit board (PCB). Refer to Figure 3-3.

Switch position

OFE ON —» Baud 1 2
RS-232-C/423 9600 ON _ ON
HERE Baud rate 2400 OFF _ ON
(1] ] 1200 ON OFF
™ RS-422 300 OFF OFF
[T] w7 Baud rate
o[ +|-
Switch position
Di e = —_ Factory test Baud 3 4
0 [T 9| | Aem ustbe 9600  ON _ ON
~d 2 S set on 2400 OFF ON
[1] 1200 ON OFF
[ o Aa 300 OFF OFF
Position Position not
Selected m~)  Selected
Push Down
OFF ON
_ LN (1]~ A Battery enable
% HEEN ]@- Factory test switches
E [T]w Aam Must be set off
E for normatl operation
L-Memory = 2 (s L L- Memory protect on
D w’y (D[]0 e pownload presets
D |- A
Df DIP 2 (1]
(Y] | A Factory test switches
position does not matter
[L] )= chem fro normal use

Figure 3-3 Locations of the Dipswitches for the TI525

Models
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3.3.1 Setting Port Baud Rate — TI525 Models

Figure 3-4 shows the baud rate switch assignments for the communication
ports. Switches 1 and 2 on the first switch bank (DIP 1) set the baud rate for the
RS-232-C/423 port (Port 1). Switches 3 and 4 on DIP 1 set the baud rate for the
RS-422 port (Port 2). Switch position does not matter if a device is not connected
to the port.

You need to set only switches 1 and 2 for PPX:525-1102 and PPX:505-1104
models which have only an RS-232-C/RS-423 port.

OFF ON . .
.932.Cla23 Switch position
RS-232-Cl4

E (1] - 7 Baud rate Baud L 2
E 3 9600 ON ON
: HERN RS2 2400 OFF  ON
E - 1200 ON OFF

= w
A or: - [ Baudrate 300 OFF OFF

o[1] »

s
SRR
Switch position

Iin o
D — Baud 3 4
H 9600  ON _ ON
2400 OFF ON

[0y
D] 1200 ON OFF
300 OFF OFF

Position Position not
selected m/N  selected
Push down

Figure 3-4 Switch Settings — T1525 RS-232-C/423 and RS-422
Ports

NOTE

Switches 5, 6, 7, and 8 on the first bank (DIP 1) are reserved for
factory testing and should all be turned ON.
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3.3.2

Selecting Battery Backup — TI1525 Models

Switch 1 on the second dipswitch assembly (DIP 2) enables or disables the
battery backup function. With the battery backup enabled, cycling power does
not alter the following information:

® RLL program

® Timer/counter preset and current values
e Drum preset preset and current values
e \Word I/O values

® \Variable (V) memory values

® Retentive control relay status

® States of forced 1/0

® Scan time

e |/O Configuration data

If you power up a T1525 without a good battery installed or with the battery
backup dipswitch turned OFF, the PLC clears memory.

To allow for battery replacement, the T1525 is designed to retain memory for at
least 10 minutes while powered down, even with a bad battery. If the PLC is
powered down without a good battery for longer than 10 minutes, at power-up
the PLC detects whether or not memory is valid. If memory is not valid, then the
PLC clears memory upon power-up.

Refer to Figure 3-5. Turn switch 1 ON to enable the battery backup. Turn switch
1 OFF to disable battery backup.

OFF ON
Battery disable mN | -] A Battery enable
(T~
[T]w
DIP 2 2 HEEN
zMu
[T]o

HER Position Position not
D’f selected m  selected

[[]o Push down

Figure 3-5 Switch Settings — TI525 Battery Backup

NOTE

Switches 2, 3, 6, 7, and 8 on DIP 2 are reserved for factory
testing. Switches 2 and 3 should be turned off. The position of
switches 6, 7, and 8 do not matter for normal operation.

3-7 Hardware and Installation User Manual

Artisan SemtifiogyQ@edity nQuatigritetoume Gatoante &lip (@88’ B} FEBBREES QMR CEtisamsscietitifinigorom



INSTALLATION

3.3.3 Selecting Ladder Memory Protection — TI525 Models

Switch 4 on DIP 2 prevents modifications to the RLL program in ladder memory.
Your programming unit refers to this switch as a keylock.

Refer to Figure 3-6. Turn switch 4 ON to prohibit changes to the program. Turn
switch 4 OFF to permit program editing.

OFF ON
. (-
E HERS
Mo
= L-Memory o]+~ 2N\ L-Memory
protect off 0 protect on
S v
I DIP 2 [T]o
—_——————
HER Position Position not
D’J Selected wN)  Selected
[ Push Down

Figure 3-6 Switch Settings — TI525 L-Memory Protection

NOTE

Turning the L-memory protect switch on does not prevent
forcing 1/0, changing variable memory, or switching the PLC
from PROGRAM to RUN mode. These actions may be initiated
with a programming device connected to the PLC, or a special
function I/0 module designed for this type of interface to the
PLC, e.g., a Network Interface Module.

The RLL can also be changed through a special function
module, even when the memory protection is enabled with the
keylock. Do not depend upon this switch to prevent personnel
from interrupting your process.
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3.34

Downloading Preset Constants — TI525 Models

The drum and timer/counter instructions have reserved sections of memory
where preset variables are stored. These variables may be changed with an
operator interface, such as a TCAM or VPU, or with an RLL instruction,
without altering their value in the RLL program. If you cycle power or execute
AUX Function 10 while the battery is enabled, switch 5 on DIP 2 determines
whether the changed values in preset memory are retained or the original
values are downloaded from the RLL program. If the battery is dead, low, or
disabled, the preset values are always downloaded from the RLL program in an
EPROM/EEPROM, if one is installed.

Refer to Figure 3-7. Turn switch 5 ON to have values downloaded from the RLL
program. Turn switch 5 on DIP 2 OFF to have preset values retained.

Retain
presets

DIP 2
H

OFF

7N

(1] -
(T~
[T]w
o]+
Mo
D]@
D]\l
[T]o

ON

ANam Download

presets

Position Position not
selected mN  selected

Push down

Figure 3-7 Switch Settings — T1525 Download/Retain Presets

NOTE

Executing AUX Function 12 (PLC Complete Restart) with your
programming device causes the presets to be downloaded from
the RLL program, regardless of the state of this dipswitch.
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34 SETTING TI535 DIPSWITCHES
You determine operational parameters for the T1535 by setting switches on two
dipswitch block assemblies. For the T1535 PLCs, this is done with one block of
dipswitches located on the printed circuit board (PCB) and a second block
located inside the battery door. Refer to Figure 3-8.
OFF ON
Switch position
Factory test . > I/0 Type 2 3
set off | ] P
E [T Status ON ON
= N5 I/0 type Test ON OFF
= 1] wH- and factory test Test OFF _ON
= Retain ™ | 0[] & |Aem Download Nostatus _ OFF OFF
presets Y presets
m
2t Highest b
Ighest base i i
T]o ad%ress HkiJghest 5SWltclzsposm;?m .
ase
D,% 1]~ address
0O ON ON ON ON
[[] o 1 OFF ON ON ON
bezel 2 ON OFF ON ON
Front beze bosition - 3 OFF OFF ON ON
selected ) szllfé%?egot 4 ON ON OFF ON
6 ON OFF OFF ON
7 OFF OFF OFF ON
8 ON ON ON OFF
9 OFF ON ON OFF
10 ON OFF ON OFF
11  OFF OFF ON OFF
12 ON ON OFF OFF
13 OFF ON OFF OFF
14 ON OFF OFF OFF
L o 15 OFF OFF OFF OFF
Position Position not
Selected [ ] Selected
Push left or right Switch position
Front bezel L = Left R = Right
PUSH LEFT PUSH RIGHT ——>Baud 2 3 4
o el - > o 30 R R R
Battery _ attery
® enable |l RN | disable 1200 L R R
: el o0 L L R
RS-422
w * *
DIP2 (1 Baud rate 19200 L
S~ *  Position does not matter
a[1] Switch positi
o RS-232-C/423 witch position
@ L=Left R =Right
L1 Baud rate L . Baud 5e 6 I97
I ~[M -
L Memory ~ g L-Memory 300 R R R
protecton ] | @ [ 1] Protect off 1200 L R R
2400 R L R
9600 L L R
72 19200 * * L
*  Position does not matter

Figure 3-8 Locations of the Dipswitches for TI535

Models
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NOTE

Switch 1 on the first dipswitch (DIP 1) is used for factory testing
and should be turned OFF. Switches 2 and 3 are also reserved
for factory testing and should be turned ON.

3.4.1 Selecting I/0 Type — TI535 Models

Some earlier Series 505 1/0 modules (manufactured prior to January 1, 1988) do
not report module status to the CPU. Modules built after this date do report
status. Complete the following steps to determine which type of 1/0 you have.

1. Disconnect all user-supplied power from the base.
2. Remove the I/O module.

3. Find the serial number label on the inside of the front bezel. If you have
a number greater than XXXX8801XXXXXX, you have a module that
reports status. If you have a serial number less than or equal to
XXXX8712XXXXXX, you have a module that does not report status.

Switches 2 and 3 on DIP 1 determine whether the CPU expects the status to be
reported.

If the switches are both ON, the CPU expects the status to be reported. If you
install 1/0 modules that do not report status, the CPU reports an 1/0 mismatch
and 1/0 failure.

If the switches are both OFF, the CPU does not expect the status to be reported.
When both switches are off, you can use either type of 1/0.

When the switches are mixed (ON/OFF or OFF/ON), the CPU is set for factory
tests.
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3.4.2 Downloading Preset Constants — TI535 Models

The drum and timer/counter instructions have reserved sections of memory
where preset variables are stored. These variables may be changed with an
operator interface, such as a TCAM or VPU, without altering their value in the
RLL program. If you cycle power or execute AUX Function 10 or 11 while the
battery is enabled, switch 4 on DIP 1 determines whether values in preset
memory are retained or downloaded from the RLL program. If the battery is
dead, low, or disabled, the preset values are always downloaded from the RLL
program in an EPROM/EEPROM, if one is installed.

Refer to Figure 3-9. Turn switch 4 ON to have values downloaded from the RLL
program. Turn switch 4 OFF to have preset values reta