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INTRODUCTION

The Industrial Indexing Systems ServoPro-l Motion Control System are a group of
controller/drive packages, brushless motor assemblies, and transformers especially suited
for indexing and positioning applications.

This manual describes proper installation, operation, and troubleshooting procedures for
the ServoPro-1 Motion Control Systems. The manual assumes no prior knowledge of
Industrial Indexing Systems’ equipment. It does assume knowledge of proper mechanical,
electrical, and electronic maintenance and safety procedures.

The ServoPro-l command module is designed for programming with either the OPI operator
interface or an IBM-compatible personal computer. OPI operator interface programming
is included in this manual. Personal computer programming is described in manual
IB-15B002, "ServoPro Pragramming With The Personal Computer”

The manual uses a variety of highlighted blocks to emphasize important information.
Always pay careful attention to this information. The types of highlighted blocks used are:

Industrial Indexing Systems fully supports all equipment it manufactures and supplies. If
there are any problems with this equipment or if assistance is required for installation or
operation, contact our Integrated Technical Services Department.

FEBRUARY 1995 INTRODUCTION xi
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Assistance and training are available in our factory, for a fee. In addition, Industrial
Indexing Systems can custom configure ServoPro-1 Motion Control Systems for O.E.M.
applications.

Information in this manual is subject to change without prior notification.
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SECTION 1 - DESCRIPTION

The Industrial Indexing Systems ServoPro-I Single-axis Motion Control Systemsare a group
of integrated servo motion control systems especially suited for indexing and positioning
applications. The positioning controller, brushless servo drive, I/0 Functions, and power
supply are designed as a single package. The complete ServoPro-l system consists of the
controller, a brushless servo motor, and a variety of accessories such as cables, operator
interface unit, thumbwheel modules and transformers.

1.1 INDEXING DRIVE SYSTEM OVERVIEW

An indexing drive system (or indexing system) may be used in a variety of applications
where accurate movement or positioning is required. A basic system consists of the main
components illustrated in Figure 1.1.

1. Input Device: The input device provides data to the control module. It is the
interface between the operator (or system computer or
programmable logic controller) and the indexing system. In a
given system, there may be several input devices.

SERVOPRO CONTROLLER

|

L DRIVE MODULE COMMAND MODULE |

TRANSFORMER ACTUATOR

Figure 1.1 - Basic Indexing System
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2. Actuator:

3. Command Module:

4. Drive Module:

POSITION FEEDBACK

The actuator supplies the signal which causes the control
module to initiate the specified commands.

The command module is the portion of the controller which
receives data from the input device and issues commands to
the drive module. It also accepts information from the
feedback device (after conversion through the drive module).
The programming and settings of the command module
determine what types of commands are issued to the drive
module in response to the data inputs and feedback.

The drive module portion of the controller (also called a servo-
amplifier) converts AC input power from the transformer into
DC power and amplifies a low voltage velocity command
signal from the command module into the necessary voltage
and current to cause the motor shaft to rotate. The amount of
power and polarity (positive or negative) of the voltage
supplied to the motor is determined by the command signals
from the command module. The drive module also translates
the feedback signals into quadrature pulses for use by the
command module.

FEEDBACK

DEVICE

— - — - A

+10V COMMAND 4
VELOCITY
CONTROLLER
CLOSE _[C]
TO RUN — | ENABLE >

TRANSFORMER

Figure 1.2 - Position Loop

1-2 DESCRIPTION
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5. Transformer:

6. Motor:

7. Load:

8. Feedback Device:

The transformer converts prime supply voltage into the
required input voltage for the drive module and isolates the
drive module from the prime supply ground.

The motor is the device being controlled by the indexing
system. The system controls the position and speed of motor
shaft rotation.

The load is the object of the motion. It absorbs the work
energy of the motor.

The feedback device monitors the position of the motor shaft
and sends this information to the command module (after
conversion through the drive module). (Refer to Figure 1.2.)

The components of the basic indexing drive system form two information loops. The
position loop is a closed-loop which consists of the command module, drive module,

COMMAND

FEEDBACK
DEVICE

VELOCITY

-

ENABLE

-

TRANSFORMER

Figure 1.3 - Velocity Loop

FEBRUARY 1995
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motor, and feedback device. (The ServoPro-l motion control systems uses an encoder as
the feedback device.) The command module, after receiving data from the input device,
sends a command to the drive module, which causes the motor shaft to move. This
motion is monitored by the feedback device, which sends data to the drive module. The
drive module converts the feedback signals into data and sends it to the command module
which in turn will generate and send a command to the drive module.

The velocity loop is also a closed-loop system (refer to Figure 1.3). An input voltage to
this loop changes the voltage applied to the motor (the drive module output), and therefore
changes the speed of the shaft rotation. This new speed will cause a change in feedback
signals to the drive module, which will change the drive module output, etc.

The position loop and velocity loop are independent loops, but the command module uses
the velocity loop to achieve movement to the desired position. When data is received by
the command module specifying a movement, the command module calculates the time
required to accelerate to maximum speed and to decelerate from maximum speed. It then
calculates the time at maximum speed necessary to complete the movement. This
information is then transmitted to the drive module by the command module.

1 -4 DESCRIPTION FEBRUARY 1995
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1.2 ServoPro-l MOTION CONTROL SYSTEMS

This manual describes all of the major components and many of the accessory components
of the ServoPro-l Motion Control System. This includes the ServoPro-l controllers
{command module and drive modules), motors, transformers, operator interface units,
thumbwheel remotes, and cables.

1.2.1 PRE-ENGINEERED SYSTEMS

The combination of a specific command module and drive module are designated as a
ServoPro-xxxxl-LM controller where "xxxx" designates the size of the system as measured
by input wattage. A complete ServoPro-I system will include the controller plus a motor
assembly (motor plus feedback device) and is designated by the same number less the "-
LM" suffix. The transformers used with the ServoPro-l system can be used to provide
power to one or more units and is designated by the output wattage of the transformer.

Each of these systems has been pre-engineered and pre-tested to offer system-level
performance. The components of each system are selected to work properly with each
other at the rated performance levels.

Selection of a ServoPro-1 Motion Control System depends on the system requirements of
speed, torque, peak torque, horsepower, and physical size. The specifications for all
ServoPro-l systems are contained in the appendices to this manual. Refer to Paragraph
1.2.2 and Section 1.7 for details on reading these specifications.

1.2.2 ORDER/SHIPPING CORRELATION

When an order is placed with Industrial Indexing Systems, Inc., the control systems are
specified as "ServoPro-I" with the appropriate numerical designations followed by I (ie.
ServoPro-1000l). However, when the units are shipped, the individual components are
specified — rather than the system designations — to make sure that all items are supplied
properly. If several ServoPro-Is are ordered, there will be similar components in the
shipment with no cross reference as to which control system they belong to.

To avoid confusion and potential error when the units are assembled by the customer,
Appendix B of this manual includes Bills of Materials and specifications for all ServoPro-|
Motion Control Systems currently supplied by Industrial Indexing Systems, Inc. Similarly,
the appendices for other Industrial Indexing Systems’ motion device systems manuals
contain complete List of Materials and specifications for those systems.

The List of Materials for a ServoPro-1 system includes the motor part number, the drive
module part number, and the manual part number. (The command module is common to
all ServoPro-l systems.} The List of Materials also shows the part number (drawing
number) for the setup specifications. The setup specifications are used to configure the
drive module compensation package to match the appropriate motor assembly and are
unique for a given ServoPro-I.

FEBRUARY 1995 DESCRIPTION 1-5
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1.3 COMPONENTS

The ServoPro-l1 Motion Control Systems are based on the use of brushless motors with
encoders as feedback devices. Each drive module is matched to the motor for the specific
application. Each drive module is used with only one motor assembly. Transformers,
however, can be used with one or more drive modules, depending on the wattage
requirements of the drive modules.

The ServoPro-l system consists of the controller (command module and drive module) and
motor. Dimensions and specifications for each of the controllers and motors are contained
in Appendix C. (The encoders — used as feedback devices — are an integral part of the
motor assembly.)

1.3.1 CONTROLLER

The ServoPro-I controller consists of the command module and the drive module. One
command module design is common to all ServoPro-1 systems. The drive module varies
based on the system requirements. Figure 1.4 shows the assembled controller with the
drive module attached to the command module and the mounting bracket.

FRONT VIEW SIDE VIEW

PROGRAMMABLE 1/0 INDICATOR LEDS

STATUS INDICATOR LEDS
[ /—FUNCTION 1/0 INDICATCR LEDS

| _
|
|
|
|
|
|
)
COMMAND—/ {
MODULE |, |
- CIRCUIT || |
= BOARD || |
== | |
i T ' [
i i I |
! o= | |
IEFL I |
| I
| i
i N
'ﬁr.—-l ] \
FUNCTION MOUNTING
COMMAND MODULE INPUT/QUTPUT DRIVE DRIVE  BUCKET
PROGRAMMABLE CONNECTORS MODULE MODULE
INPUT/QUTPUT CIRCUIT
CONNECTORS COMMAND BOARD
CABLE KEY SWITCH

Figure 1.4 - ServoPro-l1 Controller
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1.3.1.1 Command Module

The command module consists of a single circuit board mounted inside a metal cover.
Several LEDs on the solder-side of the circuit board are used to present a display of the
operating status of the system (refer to Figure 1.4). Optically-isolated input and output
modules are mounted on the component-side of the board along with the various system
connectors (refer to Figure 1.8).

Status Indicator LEDs: This group of eight LEDs illuminate to
indicate the status of various operating
conditions for the controller. By observing
these LEDs, the operator can determine if
the system is operating and can also make
certain diagnostic conclusions. (Refer to
"Section 4 - Controls and Operation™ and
"Section b - Troubleshooting” for additional
details on these LEDs.)

POWER ON

SELF TEST DK
BINARY TRIGGER
INPUT TRIGGER
PROGRAM RUNNING
DRIVE ENABLE
SERVO FAULT
MEMURY FAULT

I

Figure 1.5
Status Indicator LEDs

Programmable 1/O Indicator LEDs: Each of these eight LEDs will
be illuminated when its corresponding input
or output module is actuated. The LED will
remain on as long as the input or output is
actuated. The LEDs are numbered 1
through 8 and correspond to I/O positions
K1 through K8 respectively (refer to
Figure 1.8). (Any of these I/Os can be
either an input or an output based on user
selection. Refer to "Section 4 - Controls
and Operation" for additional details on

1
o
wn =

— 8

JOCOE O
R

Figure 1.6
Programmable I/O
Indicator LEDs

these LEDs.)

Function I/O Indicator LEDs: Each of these twelve LEDs will be o AUTO/MANUAL
illuminated when its corresponding input or 1101 jEE E\Cfu
output module is actuated. The LED will 12 SUSPEND PROGRAM

13 INITIALTAE

remain on as long as the input or output is
actuated. The LEDs are numbered 9
through 20 and correspond to input module
positions K9 through K17 and output
module positions K18 through K20
respectively (refer to Figure 1.8). (These

14  ZERO REV

15 Cw DIRECTION LIMIT
16 CCW DIRECTION LIMIT
17 RESET

18 INDEX COMPLETE

19 CONTROLLER OK

20  EXECUTING BLOCK

Oo00000000C

are function specific inputs and outputs. FFiQU"_e 1i7
Refer to "Section 4 - Controls and unction 1/0
Operation” for additional details on these Indicator LEDs
LEDs.)
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Key Switch: This two position switch selects the RUN or PROGRAM operating
modes for the command module. The key can be removed from the
switch in either position to prevent unauthorized use.

Input/Output Connectors: These connectors are separate pieces supplied with the
ServoPro-l. Each connector provides screw-clamp terminals for either
8 or 12 wires (4 or 6 input or output relays).

Mounting Bracket: The mounting bracket is an optional accessory available from
Industrial Indexing Systems which can be used to support the
ServoPro-lI controller. (Refer to "Section 2 - Installation” and
Appendix C.)

Function Input/Output Modules: Each of these input and output modules serve specific
functions as described in "Section 4 - Controls and Operation”.
Positions 9 through 17 are inputs; positions 18 through 20 are
outputs. Each position can utilize either an AC or a DC optically-
isolated module. (Refer to "Section 1.7 - Specifications” for module
specifications.)

DIP Switch Assembly (S2): This 8-position DIP (Dual In-line Package) switch assembly is
used to match the command module to specific operating conditions.
Switch position #1 selects Operator Interface or personal computer
programming. Switch position #2 is used to enable the password
protection to prevent unauthorized use when key switch is not used.
Switch position #3 selects outputs state on switch over (PROG-RUN).
Switch postion #4 enable CACR digital drive usage. Switch position
#5 is used to select the test mode for the command module. Switch
position #6 is used to select the current limit option. Switch position
#7 is used to select the continuous drive enable option. Switch
position #8 is used to select single-turn or multi-turn initialization.
(Refer to "Section 4 - Controls and Operation” and "Section 5 -
Troubleshooting” for additional information on the functions of the
DIP switch assembly.)

Feedback Pulse Indicator LEDs: These three LEDs — one for each feedback signal channel
— illuminate each time a feedback pulse is received from the drive
module and are used for diagnostic purposes. (The drive module
receives position information from the encoder and transmits two
quadrature pulse streams and a marker pulse stream to the command
module.)

Programmable Input/Output Modules: Each of these I/0 modules (positions 1 through 8)
may be specified as inputs or outputs. Each position can utilize either
an AC or DC optically-isolated input module or output module. (Refer
to "Section 1.7.3 - Input and Output Modules” for module
specifications.)
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Power Fuses: There is one 220 VAC fuse for each input power leg.

Programmable Input/Output Connector Block: This connector block accepts one or two
8-terminal input/output connectors for wiring connections for the
eight Programmable I/0s. The silk screen on the cover shows which
terminals are associated with each /O (refer to "Section 2 -
Installation”).

Command Cable: The command cable connects to the command module circuit board
at the location shown (refer to Figure 1.8). The other end plugs into
the command cable connector on the drive module circuit board and
is keyed for proper orientation.

Function Input/Output Connector Block: This connector block accepts one or two 12-
terminal input/output connectors for wiring connections for the
twelve Function 1/0s. The silk screen on the cover shows which
terminals are associated with each 1/O (refer to "Section 2 -
Installation”).

Peripheral Port: This 15-pin connector provides an input connection for the peripheral
thumbwheel input modules. All peripheral thumbwheel modules are
daisy-chained (connected in series). Each has one male and one

DIP SWITCH ASSEMBLY (S2) ENCODER PULSE INDICATOR LEDS
N\ /" (LED1 — LED3)

FUNCTION —— —
INPUT/OUTPUT ol el < ||
MODULES
(K9 — K20) N o[l
L 1]
ks [wis) UL PROGRAMMABLE
L] = INPUT /OUTPUT
[ MODULES
L (K1 — K8)
2 CURRENT LIMIT
s =g~ TEST POINTS
SERIAL PORT m\g
\_fu COMMAND CABLE
PERIPHERAL PORT —__[t=3» CONNECTOR

RUN/PROGRAM
KEY SWITCH (S1) PROGRAMMABLE
INPUT /QUTPUT

CONNECTOR BLOCK
POWER FUSES

QOPERATOR INTERFACE FUNCTION
INPUT PORT INPUT/QUTPUT
CONNECTOR BLOCK CONNECTOR

Figure 1.8 - Command Module Circuit Board
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female peripheral port. The peripheral cable from the male connector
on the first thumbwheel module connects to the female connector on
the command module. The cable from the male peripheral port on
each succeeding thumbwheel module connects to the female
peripheral port on the previous module. Up to four modules can be
connected to the command module and will be powered from the
command module.

Operator Interface Input Port: This four-pin connector is used for communication with the

OPI-1 or OPI-5 operator interface device. The female end connector
on communications cable C-957yyy or the attached communications
cable on the OPI-5 plugs into this male connector.

Serial Port: This 9-pin connector is the interface between the command module
and a personal computer used for programming (refer to manual
IB-15B002 "ServoPro Programming With The Personal Computer").
1.3.1.2 Drive Module

The drive module converts the signals from the command module and the power from the
transformer into usable energy to rotate the motor shaft. The drive module has its power
supply, control section, driver section, and output stage integrated into one chassis.
Access to any setup, fault indication, or reset components requires lowering of the
command module and removal of the drive module cover.

FEBRUARY 1995
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1.3.1.3 Setting Parameters

Industrial Indexing Systems’ BSD7 servodrives use all-digital controls. The parameters are
preset at the factory for nominal applications. In some cases, a custom set of parameters
may be preset into the drive. If parameters need to be verified or changed, refer to the
following section. Parameters are set by means of easy-to-use pushbutton switches and
LED monitor display on the servodriver’'s front panel, or by using an optional serial
communciation adaptor.

1.3.1.4 Using the Pushbutton Switches

To change settings, lift up the acrylic panel at the bottom of the servodrives front panel
until it is locked in its upward position.

After making parameter settings using the pushbuttons, lower the acrylic panel to its
protective position. A slight force is needed to unlock the panel from its upward position.

MONITOR

READY ()

m postmioN (O | L+ I+ 4

OOOIOIO

MODE SKIP INC DEC SET

O

RESET

CN8 CN9

Figure 1.9 - Servo Drive Monitor & Pushbuttons
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1.3.15 Monitor Display Characters and Switch Functions

MONITOR LED: Displays <Parameter name>, <Parameter value> and <Operation
state>. Table 1.1 lists alphabet characters and numerals used for display.

Numeral Alphabet Characters

S

0 A | p Y

1 B J Q W

2 b K q X

3 C L R Y

4 D M r Z

5 d N S -

6 E n T (minus)
7 F 0 t + (plus)
8 G 0 V) /

9 H P vV L

Table 1.1 - LED Display Characters
L <Parameter value> is either a numeric value or alternative selection. See

parameter descriptions and menu map for details.

® The display will change continually if any switch is pressed and held for more than
one second.

L The display blinks when it changes from <Parameter name> to <Parameter
value>, or from <Parameter value> to <Parameter name>.

[MODE] Button:

° When < Parameter name > is displayed:
Each press of the MODE button causes the next succeeding <Parameter name >
to be displayed. The MODE button sequences forward through the menu.

® When < Parameter value> or <Qperation state> are displayed:
Pressing the MODE button causes the display to change to next <Parameter
name>.

] If the displayed < Parameter value> was modified, pressing the [MODE] button
temporarily saves the <Parameter value> until the power is removed. Only the
[SET] button stores <Parameter value > in the nonvolatile memory.
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[SKIP] Button:

When <Parameter name > is displayed:
Each press of the [SKIP] button causes the previous <Parameter name> to be
displayed. The [SKIP] button sequences backwards through the menu.

When < Parameter name > is displayed:
Display changes to <Operation state> when [MODE] and [SKIP] switches are
pressed simultaneously. The programming menu is also set to the top.

[INC]/[DEC] Switch:

When < Parameter value > is displayed:

The lowest digit of <Parameter value> increases or decreases, or items for
alternative selection are displayed alternately, as you press the [INC]/[DEC]
switches. The displayed contents are reflected in the control of the system, but are
not stored in nonvolatile memory. Accordingly, the contents will be lost when
power is disconnected. All <Parameter values> return to the state before
operation of these switches when power is reconnected. To store data in the
system’s nonvolatile memory, press the [SET] switch when <Parameter value> is
displayed.

When <Parameter value> is displayed:

The higher digit of <Parameter value > increases or decreases (step change) by one
when the [INC] or [DEC] and [SKIP] switches are pressed simultaneously. This is
primarily used for large changes in the <Parameter values>.

[SET] Switch:

When < Parameter name> is displayed:
Pressing the [SET] button causes the display to change to <Parameter value>.

When < Parameter value> is displayed:

Pressing the [SET] button causes the < Parameter value > currently being displayed
to be stored in the system’s nonvolatile memory. After storing, the display moves
to the next <Parameter name>.

EEZBE SAVED lN NONVOLATILE MEIVIORY IF THE REVISED CONTENTS"
;;A'RE NOT SAVED IN NONVOLATILE MEMORY, THEY WILL BE LOST
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1.3.2 MOTOR ASSEMBLIES

Figure 1.10 shows a representative
illustration and the typical location of the
components which will need to be accessed

/—MDTOR AND ENCODER CONNECTOR ZONE

during installation or operation of the motor —— e li—:
assem bl\/ j o e — /,—MOTDR SHAFT
| |
| b
Motor/Drive  Connector: The drive ﬁl : %
connector is used for [ e —
the power supply cable e — ES
from the drive module
to the motor.
Figure 1.10
Encoder Connector: This connector is Motor Assembly

used for the encoder
cable from the drive module. In the ServoPro-l Motion Control
Systems, the encoder sends all signals to the drive module through
CN8. The drive module transmits an output signal to the command
module through CN9.

1.3.3 TRANSFORMERS

The ServoPro-1 Motion Control Systems use a variety of transformers to match the load
requirements of the various system configurations and available prime supply voltages.
An isolation transformer is recommended on the incoming main power to eliminate any
possible safety hazard and/or damage to the drive module in the event of a grounding fault
on the output. Each of the transformers supplies 230 VAC output to the drive module.
They also have additional taps for 207 VAC and 253 VAC outputs {+ 10%) which can be
used when the supply voltage is too high or too low. The transformers may be panel-
mounted or free-standing. Refer to Appendix E for mounting type, specifications,
dimensions, and wiring configurations for the transformers.

Transformers can be used to supply power to one or more ServoPro-l systems. The only
restriction is that the output power of the transformer must be equal to or greater than the
combined input power of the ServoPro-l systems. Refer to "Section 2 - Installation™ for
details on connecting the transformer to multiple ServoPro-| systems.

1.3.4 CONNECTING CABLES

There are a variety of cables used with the ServoPro-l systems. Each is used for a specific
application. (Refer to "Section 2 - Installation” for interconnection details.)

C-320yyy The encoder cable attaches between the encoder connector on the
motor assembly and the drive module. When the AC-100095
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connector interface is present, it is inserted between the drive module
and the encoder cable.

C-659%yyy

C-80byyy

C-806vyyy

C-901yyy

C-957yyy

C-975vyyy

C-976yyy

This motor cable attaches between the motor/drive connector on the
motor and the drive module through a customer supplied terminal
strip for drive modules greater than 3000 watts and less than 3700
watts.

This motor cable attaches between the motor/drive connector on the
motor and the drive module through a customer supplied terminal
strip for drive modules equal to or less than 2000 watts.

This power cable provides power from the drive module to the
command module for drives of greater than 1000 watts.

This power cable provides power from the drive module to the
command module for drives of 1000 watts or less.

This peripheral cable attaches between each of the thumbwheel
modules and between the first thumbwheel module and the command
module.

This communication cable attaches from the OPI-1 operator interface
to the operator interface connector on the command module.

This Communication cable attaches from the serial port on the
command module to a 9-pin serial port on a personal computer.

This Communication cable attaches from the serial port on the
command module to a 25-pin serial port on a personal computer.

Refer to Appendix F for drawings of each of the connecting cables.
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1.3.5 SERVOPRO-I CONFIGURATIONS

ServoPro-l will detect presence of one of three drive types.

1. RADO2-XXXX Analog 1024 PPR  Gain = 16
2. BSD7-XXXX Digital 2000 PPR  Gain = 8
3. CACR-XXXX Digital 1024 PPR  Gain = 16

The type and PPR will be displayed on power up screen under the SFO and Rev. level.

If in main menu, pressing F4 will re-display the power up screen.
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1.4 AUXILIARY DEVICES

The auxiliary devices associated with the ServoPro-I Motion Control System include the
thumbwheel remote modules and the operator interface (OPI-1 or OPI-5). If system
parameters are to be changed, one or more of these devices must be available. In
addition, the operator interface can be used as a programming device (refer to "Section 3 -
Programming With Operator Interface”).

1.4.1 TWR-400A Thumbwheel MODULE

The TWR-400A thumbwheel remote module provides input data as determined by the
system program. The ServoPro-l Motion Control System can have up to four thumbwheel
modules connected to it. Each thumbwheel module must be uniquely identified as TW1,
TW2, TW3, or TW4 — two modules cannot have the same identity.

Thumb Wheels: The operator interface of the TWR-400A consists of six sealed
thumbwheel switches (refer to Figure 1.11). The first switch
alternates between a plus and minus sign (used to indicate rotation
direction.) The other five switches have digits from “0” to “9”. Turn
the first thumbwheel to "+ " for clockwise rotation or to "-" for
counterclockwiserotation (assuming positive engineering units). Turn
the other five thumbwheels to the digits representing the desired
value in engineering units.

IDENTITY JUMPER LOCATIONS
J2 — FEMALE PERIPHERAL PORT

J1 — MALE PERIPHERAL PORT
THUME WHEELS —

° / n | 1 N "”\
;LELELNIE
0 . [ [ HOD
mmcnmumomug@ ]
) FRONT VIEW - ) BACK VIEW

Figure 1.11 - TWR-400A Thumbwheel Input Module
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J1 - Male Peripheral Port and J2 - Female Peripheral Port: The thumbwheel module is
daisy-chained (connected in series) with other thumbwheel modules
and the command module using the two peripheral ports provided on
the module and C-901yyy peripheral cables. (The ports are bi-
directional serial ports.) Power for the modules is provided from the
command module.

Identity Jumpers: Four jumper locations are provided on the
back of the TWR-400A thumbwheelmodule
(refer to Figure 1.12). As produced, the
thumbwheel is configured as TW1 with a
solder trace from hole "A" to hole "1".
Other identities are achieved by cutting this
trace and providing a jumper at the desired
identity location. Figure 1.12

Jumper Locations

1.4.2 OPERATOR INTERFACE PROGRAMMING/INPUT DEVICE

The OPI-1 and OPI-5 operator interface devices are used for both programming and data
input during operations of the ServoPro-l Motion Control System. The units are identical
except that the OPI-1 is panel mounted and is usually an integral part of the system control
panel while the OPI-5 is mounted in its own enclosure and is usually used as a remote
device for programming or occasional parameter changes.

'RONT VIEW SIDE VIEW BACK VIEW
— "I/— DISPLAY M | o - e

BAUD
SWITCH N //_\NPUT POWER
} Ji0 TERMINAL
T ﬂ ‘ BLOCK T8I
N\~ KEYPAD il S
1 T

COMMUNICATIONS
CONNLCTOR

Figure 1.13 - OPI-1 Panel-mount Operator Interface
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1.4.2.1 OPI-1 Panel-mount Operator Interface
Display: The four-line liquid crystaldisplay reflects the menu and programming

information used by or entered by the operator.

Keypad: The touch-panel keypad is used by the operator to enter data and
make programming selections. It consists of 10 numeral keys plus
decimal point and minus sign keys, four function keys ([F1] through
[F4]) used to make various selections during the programming
procedure, and four special function programming keys ([BACK
SPACE], [NEXT], [PREV], and [ENTER]).

Baud Switch: This four-position DIP (Dual In-line Package) switch is used to set the
OPI-1 to the proper communications settings of 4800 Baud with 8
data bits and 1 stop bit. (Refer to "Section 2 - Installation™ for proper
switch settings.)

Communications Connector (J10): This four-pin connector is the attachment location for
the C-957yyy communications cable which connects the OPI-1 to the
ServoPro-l command module. (Refer to "Section 2 - Installation™ for
connection details.)

Terminal Block TB1: This five-terminal terminal block is the attachment location for the
115 VAC input power required to operate the OPI-1. (Refer to
"Section 2 - Installation” for connection details.)

1.4.2.2 OPI-5 Portable Operator Interface

The OPI-6 portable operator interface (refer to Figure 1.14) is identical to the OPI-1
panel-mount operator interface except it is mounted in its own enclosure for portability.
The Baud Switch is factory set to the proper settings for communication with the
ServoPro-l command module.

Communications Cable: This 10’ cable is internally connected to the J10 communications
connector. The free end has a four-pin connector suitable for
connecting to the operator interface input port on the ServoPro-I-|
command module.

Power Cord: This 6’ power cord is internally connected to terminal block TB1. The
free end has a standard 115 VAC, 15 Amp, grounded plug for
insertion into a grounded receptacle.
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COMMUNICATIONS
N CORD

Figure 1.14 - OPI-5 Portable Operator Interface
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1.5 SYSTEM OPERATIONS

The ServoPro-1 Motion Control System has three types of operations: Run (which includes
automatic operation and manual operation), Programming, and Test.

1.5.1 RUN

The ServoPro-1 Motion Control System will operate when the key switch is in the RUN
position. The OPI may be used to enter RUN MODE by selecting [F3] and [F4] to exit RUN
MODE when the key switch is set to program. The status of Input #9 - Auto/Manual
determines whether the system will operate automatically or manually. If Input #9 is OFF,
the system will be in manual operation only. The allowable commands are: "Jog
Clockwise", "Jog Counterclockwise", "Initialize” and "Reset" which are explained later in
this section. Refer to "Section 4 - Controls and Operation” for details on manual
operations of the ServoPro-1 Motion Control System.

If Input #9 is ON, the system will operate in automatic mode. The operations of the
system will be controlled by the various inputs as defined by the system program. All
functions of the system described in this section are available in automatic operation.
Refer to "Section 4 - Controls and Operation” for details on automatic operations of the
ServoPro-1 Motion Control System.

1.5.1.1 Execution Methods

During automatic operations, the ON status of programmable inputs #1 through #8 will
cause the related program blocks to be executed based on the defined execution mode.
If the execution mode was defined as "Input Trigger”, the block numbered the same as one
of the inputs will begin executing (when the system detects a change in state from OFF
to ON for that input). Only block numbers 1 through 8 are permitted.
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If the execution mode was defined as Table 1.2

"Binary Trigger", Inputs #1 through #7 are Binary Codes

assigned a binary number as shown in S A
Table 1.2. When the system detects a M - BINARY CODE
change in state for Input #8 (the "MOVE" | - i AR
input) from OFF to ON, the block will be [ 1 1
executed which corresponds to the binary | 2. 2

number represented by the sum of the [ 3 .. 4

binary number of all the Inputs (#1 through | LA e

#7) which are ON. The maximum block | % .. 16
number is 127 — "0" is not used. (Referto| 6 . . 32
"Section 3 - Programming with Operator | 7. 64

Interface”, "Section 4 - Controls and
Operation”, and manual IB-15B002 "ServoPro Programming With The Personal Computer”
for additional details on the execution mode and the programmable inputs.)

1.5.1.2 Engineering Units

All movement data is communicated to the ServoPro-I Motion Control System in terms of
"Engineering Units". Engineering units are defined as any conversion which can be
expressed as units per motor shaft revolution. They do not have to be a specific distance
unit such as inches or millimeters. For example, if a trimming machine can work on pieces
that are always located on multiples of 5/16" apart, the engineering units could be the
number of 5/16" moves per shaft revolution. (Refer to "Section 3 - Programming with
Operator Interface” and manual IB-15B002 "ServoPro Programming With The Personal
Computer” for details on setting engineering units.)
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Engineering units may be positive or negative. If they are negative, all standard direction
conventions are reversed. With positive engineering units, a positive data entry causes:

Position: Final position is clockwise from the 0.0 position. Shaft rotation
direction will depend on starting position.

Index: Shaft will rotate clockwise.

1.5.1.3 Digital Compensation

The programming function allows the command module to customize the digital
compensation of the drive module by altering the "Proportional Gain" (P}, "Integral” (I}, and
"Differential” (D) terms. These terms can be adjusted to customize the system’sresponse,
stability and steady state control.

:;f.'.‘.'ﬁ:'::ﬁ:ﬁﬁ:-.ﬁff-ﬁf‘:“'f-"-f-ﬁ:ﬁ.:-..::.}-‘.".f.' ' :-';:-' NOTE

The controller (on power up) defaults to a proportional gain system. The default gain value
of 8 provides an overall system gain of 1 which will produce a POS OUT signal of 24 volts
per revolution of the encoder. The value can be setin arange of: 1 to 2566. P = 256 will
produce a POS OUT signal of 24 volts per 1/16 revolution of the encoder shaft. P = 1
will produce a POS OUT signal of 24 volts per 16 encoder revolutions. Altering the
proportional gain value will change the system’s response and rigidity.

The integral term is introduced into the ServoPro-l system when the proportional gain
cannot compensate for steady-state errors. The valid range for the integral term is -127
to + 127 (default value is 0). The actual amount added is system dependent because the
integral term introduces an anticipated error. During steady-state operations, it reduces
the position error, thus providing more accurate position tracking. During acceleration or
decelerationramps, it canincrease the systemresponsiveness by tending to overshoot the
commanded value.

The differential term is introduced into the ServoPro-1 system to control the rate of change.
It has the effect of rounding the acceleration and deceleration ramps to reduce overshoot
of the commanded value. The valid range for the differential term is -127 to +127
(default value is 0). The actual amount added is system dependent. The differential term
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benefits the ServoPro-l1 system by reducing overshoot and providing more stability and
better response by damping oscillations. Because the differential term suppresses
oscillations, the proportional gain term can be increased to provide a more responsive
system.

1.56.1.4 Current Limit

The current limit option is enabled by placing switch position 6, on the dip-switch
assembly S2 on the command module, in the ON position.

__|s;sw1tch IS only read on Power:__ p.;__;_fff'f

The peak current output from the drive can be reduced from the standard 200% for 400
through 3700 watt drives down to 20% of rated current by adjusting the voltage at TP3.
The voltage at TP3 is adjusted by potentiometer P2. The allowable voltage range at TP3
is 0.60V DC to 10V DC.

The voltage to % current relationship is as follows:

%current=200( Vira
y 10

{400 - 3700 watts)

1.5.2 PROGRAM

The program mode is active when the key switch is turned to PROGRAM. This mode is
used for all system programming and entering of setup data. Programming can be done
with an OPI-1 or OPI-5 operator interface as described in "Section 3 - Programming with
Operator Interface” or with an IBM-compatible personal computer as described in manual
IB-15B002 “ServoPro Programming With The Personal Computer”. Refer to the
appropriate section for complete programming information.
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1.5.3 TEST

The test mode is a special diagnostic mode used in troubleshooting the system. When
power is applied to the system with switch position 5 ON located at DIP switch assembly
S2 on the command module circuit board, the system will be put into the test mode. The
operator can then use the operator interface to request and view selected system status
data. (Refer to "Section 5 - Troubleshooting” for detailed information on use of the test
mode.)
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1.6 SYSTEM FUNCTIONS

The ServoPro-1 Motion Control System provides a full range of single-axis indexing-system
functions to allow maximum flexibility for the user. This section presents a description of
each of these functions. Refer to "Section 1.7 - Specifications” for a summary of all
application limits. Refer to "Section 3 - Programming with Operator Interface” and manual
IB-156B002 "ServoPro Programming With The Personal Computer” for details on
programming each type of function.

The primary function of the motion control system is to regulate motor shaft rotation. The
system controls the speed and amount of shaft rotation. It also controls the acceleration
and deceleration rates so the entire motion of the motor shaft (and, therefore, the load
attached to the motor shaft) is under the control of the ServoPro-l system. This control
depends on the system functions being executed, the controls chosen for the functions,
and the setup parameters established for the system.

The sequence of functions and any function controls are established when the program is
developed. They will remain the same until the program is changed, although a program
can have a variety of blocks (program step sequences) which will implement based on
which inputs are actuated. Thus one program can be written containing a variety of
movement options. The machine controls (or manual controls) can be used to actuate the
desired inputs which will cause each of these blocks to execute as explained in Paragraph
1.5.1. (Also refer to "Section 4 - Controls and Operation™.)

1.6.1 INDEXING/POSITIONING

There are two basic types of incremental movement: indexing and positioning. An "/ndex"
is a movement relative to the location of the shaft when the movement is started. A
"Position" is a movement relative to a fixed 0.0 location. The amount of movement for
either Index or Position can be fixed (established in the program) or can be read from a
thumbwheel module or operator interface during the execution of the program.
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If the distance input is taken from a thumbwheel module, the module will automatically be
scanned by the program. If the distance input is to be taken from the operator interface,
the system will prompt the operator for the required data on the operator interface display.

RPM RPM
| INDEX SPEED_ | _ _ _ _ _ _ _ _ INDEX SPEED _
— — — MAXIMUM SPEED
REACHED
DECELERATION
RATE
ACCELERATION
RATE
TIME —» TIME —W
Figure 1.15 Figure 1.16
Normal Index Cycle Short Index Cycle

The command module calculates the time required to reach the set distance allowing for
the set acceleration/deceleration ("Ramp") rate and controls the motor accordingly.
Figure 1.15 shows a normal motor indexing/positioning motion cycle. Figure 1.16 shows
a cycle where there is not enough time to reach "Index Speed”. |In this case, the
command module only allows the motor to accelerate and decelerate as much as
necessary to reach the desired index/position distance. When possible, the system
parameters should be set to achieve the type of curve shown in Figure 1.15 with one-third
of the cycle for acceleration, one-third at index speed, and one-third for deceleration. This
type of curve minimizes the RMS power required by the system.

1.6.1.1 Modified Sine Indexing/Positioning

The ServoPro-1 Motion Control System provides the capability of altering the normal
trapezoidal ramp shape during /ndex or Position commands. This "modified sine"
acceleration and deceleration (refer to Figure 1.17) helps reduce the torque load on the
motor by altering the amount of speed change required as the system starts to accelerate
or decelerate, thereby generating less strain on the motor and load.
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The system allows nine different "degrees” RPM
of modified sine ramp rates in addition to

the standard (Degree 0) trapezoidal ramp. INDEX SPEED
The desired degree of modified sine ramp is
selected when the system is programmed
(refer to "Section 3 - Programming With

Operator Interface™ and manual IB-15B002 DECELERATION
"ServoPro Programming With The Personal RATE
Computer”). ACCELERATION
RATE
Degree O is the normal trapezoidal shape
with no modification. Degree 1 through TIME —»
Degree 9 increasingly modify the ramp Figure 1.17
shape with Degree 9 being the maximum Modified Sine Index Cycle

modification. The proper modified sine

ramp for a given system will depend on the operating characteristics of the system
including the load, inertia, system losses, and desired speed and acceleration. The proper
degree of modified sine must be determined by experimentally trying various settings.

1.6.1.2 Search For Input

The Index or Position command can be further modified by the use of the Search For Input
(Search For I/0) command. The Search For Input control function (sometimes referred to
as registration) is a "feed-to-sensor" function for indexing or positioning on an external
switch or sensor. During the programming operations, a variety of parameters are
established which define the Search For Input command (refer to "Section 3 -
Programming With Operator Interface” and manual 1B-15B002 "ServoPro Programming
With The Personal Computer”). These parameters are:

Search Distance: The maximum distance to be traveled — after decelerating to the set
speed — if the input is not actuated.

Post Distance: The distance to be traveled after the input is actuated.

Input Number: Which programmable input is to be used.

FEBRUARY 1995 DESCRIPTION 1 - 29



IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER’'S GUIDE SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM

I/0 ON/OFF: Which state (ON or OFF) of the input is considered as energized for
the purposes of this command.

Speed: " The speed of the motor at which the Search for Input function will
start after it decelerates from the index speed.

When the Search For Input control is used SPECIFIED
in the program, the /ndex or Position RPM INPUT

. ACTIVATED
command will cause the motor shaft to - INDEX_SPEED ' _ _
rotate as it normally does for the specified | |
Index or Position distance. However, the — — POST
: i DISTANCE
system will only decelerate (at the preset DECELERATION | |
ramp rate) to the Search For Input speed RATE | :
instead of decelerating to zero speed. The [ — _ _ _ SEARCH FOR_INPUT SPEED.
system will continue to move at this speed RATE RATE \
until the designated input is actuated. TIME —»
When the input is actuated (either turned | INDEX DISTANCE - SEARCH —
ON or OFF as dictated by the "1/O ON/OFF" (LIMIT_IF NO_INPUT)
parameter), the system will move and Figure 1.18

decelerate as necessary to travel the
desired "Post Distance". At the end of this
distance, the system will be at zero speed.

Index Cycle With Search For Input

If the input does not actuate, the movement will be terminated when the "Search
Distance" is reached. The system will immediately decelerate at the preset ramp rate until
it reaches zero speed.

1.6.1.3 Set 0.0 and Clear 0.0

All Position movements are relative to a 0.0 location. This 0.0 location is the angle of the
motor shaft when power is applied to the system. This location can be changed when the
system is initialized (refer to Paragraph 1.6.2). Once the initialized command is executed,
the system will retain the initialized location as the 0.0 location (angle} until the system
power is turned off.

The 0.0 location can also be changed temporarily through the use of the Set 0.0
command. When this command is executed, the present angle of the motor shaft
becomes the 0.0 location. All Position commands will be executed relative to the 0.0
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location thus established until the system power is turned off, the /nitialize command is
executed, or the Clear 0.0 command is executed.

The Clear 0.0 command clears any temporary 0.0 location established with the Set 0.0
command. The system will return to using the 0.0 location established when power was
applied to the system or when the system was initialized.

1.6.2 INITIALIZE

The /nitialize command rotates the motor shaft (resolver shaft) to the mechanical 0.0
angle. The Initialize speed, acceleration, and direction are entered when the system
parameters are established (refer to "Section 3 - Programming With Operator Interface”
and manual IB-15B002 "ServoPro Programming With The Personal Computer").

For single-turn applications, when the /nitialize command is executed, the motor shaft will
move in the direction and at the speed and acceleration specified until it reaches the 0.0
mechanical angle. If the motor is within 5 degrees of the 0.0 location, the command
module will drive the motor shaft in the shortest direction to the 0.0 location.

When the system involves multiple turns, it is necessary to find the specific turn which has
the 0.0 location, a zero revolution (O Rev) input must be utilized in the system. This input
is typically actuated by a switch or sensor which is configured in the system equipment
to indicate which turn of that equipment has the 0.0 angle in it.

For example, in lead screw systems, locate a zero revolution switch at one end of the lead
screw. Set the /nitialize rotation direction for the rotation which will drive the lead screw
nut toward the switch. When /nitialize is executed, the motor drives toward the switch.
When the switch closes, the O Rev input is actuated and the command module assigns the
present motor rotation as the 0.X rotation. The motor begins deceleration to come to a
rest, then it rotates back and stops at the mechanical 0.0 absolute angle in the 0.XX
rotation.
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The search for the zero revolution switch can be programmed to occur to a speed of
3400 RPM. Caution should be used when searching for the zero revolution switch at high
speeds because, when the switch closes, the motor will decelerate at the programmed
Initialize Ramp rate until it reaches zero speed. At 500 RPM index speed and
10 revolutions/sec/sec deceleration, it takes 0.83 seconds for the motor to reach zero
speed. The motor has turned 3.5 turns, causing a 3.5 turn overshoot beyond the zero
revolution switch. The system will index back to the 0.0 angle in the 0.0 turn as defined
by initial activation of the Zero Rev input.

The ServoPro-l system can successfully initialize to 0.0 at any speed to 3400 rpm,
provided the mechanical system can tolerate the overshoot of the 0.0 angle at the higher
speeds.
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1.6.3 JOG

The Jog function is a manual function only. It is not available in the automatic operating
mode. The two jog inputs (Jog CW and Jog CCW) are not affected by a negative value
for engineering units. Jog CW will always cause the motor shaft to turn clockwise; Jog
CCW will always cause the motor shaft to turn counterclockwise.

The Jog speed and acceleration (ramp) are entered when the system parameters are
established (refer to "Section 3 - Programming With Operator Interface” and manual
IB-15B002 "ServoPro Programming With The Personal Computer”). When either of the
jog inputs is actuated, the motor shaft will accelerate at the ramp rate until it reaches the
Jog speed. It will continue to rotate at this speed as long as the input is actuated unless
it reaches one of the directional limits (CW Direction Limit or CCW Direction Limit}. When
the Jog input is released or the Direction Limit input is actuated, the motor shaft will
decelerate at the Jog ramp rate until it reaches zero speed.

1.6.4 PROGRAM CONTROLS

There are a number of control commands which can be used in the system program to
provide greater system capability. These commands affect how the program runs. Refer
to "Section 3 - Programming With Operator Interface” and manual IB-15B002 "ServoPro
Programming With The Personal Computer " for details on the parameters for each of these
commands.

Wait Time: This command provides a delay of up to 10 seconds before execution
of the next step in the block. The delay can be programmed in
increments of .001 seconds (1 millisecond) and has a resolution
(accuracy) of .001 second.

Wait Till Stop: This command causes the system program to wait until the current
move command is completed before executing the next step in the
block. The move command can be either an /ndex or Position
command.

Wait Position: This command causes the system program to wait until the motor
shaft reaches the specified position relative to the 0.0 location before
executing the next step in the block. This position does not have to
be the final position specified in the previous move command.

Wait Distance: This command causes the system program to wait until the motor
shaft travels the specified incremental distance relative to the starting
position of the previous command before executing the next step in
the block. This distance does not have to be the total distance
specified in the previous move command.
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Wait For Input (Wait I/0): This'command causes the system program to wait until the

Turn On/Off:

Do While:

Reset:

Suspend:

specified input is energized before executing the next step in the
block. The input can be specified as energized when the input is
turned ON or when it is turned OFF. The program will wait until it
detects the correct state after the Wait //O command has been
issued. Therefore, if the specified energized state is OFF, the
program must see the specified input change from ON to OFF after
the Wait I/0 command is executed. If the input is already OFF when
the command is executed, the command will not wait and will
execute the next step.

This command causes the specified programmable output (#1 through
#8) to be turned ON or OFF. The I/O position must be set up as an

" output and have an appropriate AC or DC input module. This

command can also be used to turn the drive module ON or OFF.

This command causes the program to repeat the steps between the
Do While and End Whife command until the specified condition is met.
This continuous loop of command steps can be terminated after a
specific number of repetitions, when a specified input is energized
(edge-triggered ON or OFF), or by an Exit Block command. If it is
ended after Count or input energizing, the program will go on to the
next step in the block. If it is ended by an Exit Block command, the
block execution will be terminated.

The Reset function is an external function. When this input is turned
ON, the program will immediately terminate execution and, if it is
turning, the motor shaft will decelerate to zero.

The Suspend input is an external function. When the input is turned
ON the system will temporarily suspend the execution of the
programmed block. If motion is taking place, the motor will
decelerate to zero speed and wait until the input is turned OFF. When
the input is turned OFF, the motion and program will resume.
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1.7 SPECIFICATIONS

1.7.1 ServoPro-1 SPECIFICATIONS

ServoPro-l bills of materials and specifications are included in Appendix B. The list of
materials includes the motor part number, the drive module part number, the drive module
setup drawing number, and the manual part number.
separate chart in Appendix B. Motor and drive module dimensions are contained in the
drawings in Appendix C. Drive module setups are included in Appendix D.

The specifications are included in a

Read the motor number, drive module number, and drive module setup for the specific
ServoPro-1 from the list of materials in Appendix B. To determine mounting dimensions,
refer to the motor and drive module with the designated part numbers in the dimension
charts in Appendix C. To determine proper drive module setup, refer to the appropriate

drawing in Appendix D.

The Speed/Torque curve included on the
specifications sheet (refer to Figure 1.19) is
representative of the performance
characteristics of the system (as opposed
to just the motor or just the drive module).
The system must operate within the limits
of this curve or the system may develop
servo faults.

In addition, the rms torque value for the
various motor accelerations, decelerations,
and steady states will be limited to the T,
value on the curve. The specification chart
lists the key system specifications as
derived from the Speed/Torque curve.

SPr

T

MOTOR SPEED (RPM)

Tr

/ HPP

Tp

I

IR

MOTOR TORQUE (FT-LB)

Figure 1.19

ServoPro-l Speed/Torque Curve
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1.7.2 GENERAL
Ambient temp. 0° to 40°C Motor 0° to 50°C Drive
Humidity 90%RH max. No
condensation

Altitude 1,000 m max. above sea level
Installation IP-65 Standard Indoors, no dust accumulations, metal particles or
environment IP-67 Optional corrosive gases. No splashing with liquids.
Vibration 1.0G max 0.5G max
Shock 850G, 3 times 1.5G max
Control power 220%1%,, VAC 1 phase 50/60 Hz
specifications
Main power 220*'",, VAC 3 phase 50/60 Hz
spacifications
Motor/Drive MDPAK7- R400 R750 R1000 R1500 R2000 R3000
Motor type BLM7- R0O400 RO750 R1000 R1500 R2000 R3000
Driver type BSD7- R0O400 RO750 R1000 R1500 R2000 R3000
Rated output (W) 400 750 1000 1500 2000 3000
Driver peak 6.8 11.7 16.4 24.2 29.9 46.8
motor current
A RMS/phase
Driver rated 2.6 4.5 6.3 2.3 11.5 18.0
motor current
A RMS/phase
Rated  {Ib-ft) 1.88 3.52 4.70 7.04 9.40 14.23
torque  ({lb-in) 226 42.3 56.4 84.5 113.0 170.7

(N-m) 2.55 4.77 6.37 9.54 12.74 19.30
Maximum {lb-ft) 4.90 9.17 12.25 18.33 24.50 37.00
torque {lb-in) 58.8 110.0 147.0 220.0 294.0 444.0

{N-m) 6.64 12.43 16.61 24.85 33.22 51.18
See Figure 1.20
Rated speed 1500 rpm
Maximum speed 2000 rpm
Feedback encoder 2000 pulse per ravolution with index
Inertia (Ib-ft-sec?) .000192 000537 .000766 .00100 00200 .00275
(Ib-in-sec?) 2.3x10° 6.3x10° 9.2x10* 1.2x107 2.4x107 3.3x107
(Kg-m?) 2.6x10* 7.3x10* 10.4x10%* 13.6x10™* 27.1x10* 37.3x10*

Motor weight b lkgl 16 [7] 26111 29 [13] 34 [15] 53 [24] 64 [29]
Driver weight Ib lkgl 18 [8] 18 (8] 18 [8] 18 [8] 20 [9] 221101

Table 1.3 General Specifications
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Motor/Drive MDPAK7- R3700 M3700

Motor type BLM7- R3700 M3700

Driver type BSD7- R3700 R3700

Rated output (W) 3700 3700

Driver peak 54.6 54.6

motor current

A RMS/phase

Driver rated 21.0 21.0

motor current

A RMS/phase

Rated  (lb-ft) 17.36. 17.36

torque  (Ib-in} 208.0 208.0
{N-m) 23.54 23.54

Maximum (Ib-ft) 45.13 45.19

torque {lb-in) 542.0 542.0

{N-m) 61.19 61.19

See Figure 1.20

Rated speed 1500 rpm

Maximum speed 2000 rpm

Feedback encoder

2000 pulse per revolution

with index
Inertia (Ib-ft-sec?) .00342 .00480
{Ib-in-sec?) 4.2x10*? 5.8x1072
{Kg-m?) 46.3x10* 85.1x10%
Motor weight |b [kg] 78 [35] 78 [35]
Driver weight Ib [kg] 22110] 22 [10]

Table 1.3 General Specifications Cont.
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1.7.2.1 Overload Thermal Protection Characteristic

The MDPAK?7 overload thermal protection is an electronic thermal function designed to
detect overload current and to estimate the extent of subsequent motor temperature rise.
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Figure 1.20
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1.7.3 INPUT AND OUTPUT MODULES
DC INPUT MODULE (IDC5)

Input Voltage Range , 10 to 32 VDC

15 to 32 VAC

Input Current at Max. Line 25 ma

Input allowed for No Output 1 ma (3 V)

Isolation Input-to-output 4000 V,_,

Turn-on Time ‘5 ms max.

Turn-off Time 5 ms max.

AC INPUT MODULE (IAC5)

Input Voltage Range 90 to 140 VAC
Input Current at Max. Line 11 ma
Input allowed for No Output 3 ma (45 V)
Isolation Voltage (Input-to-output) 4000 V, .
Turn-on Time 20 ms max.

" Turn-off Time 20 ms max.

DC OUTPUT MODULE (ODCb5)

Operating Voltage Range 5 to 60 VDC
Current Rating (at 70°F) 2 amps

One Second Surge b amps

Output Voltage Drop 1.6 max.
Off-state Leakage at Max. Voltage 1 ma

Isolation Voltage (Input-to-output) 4000 V.,

Turn-on Time 100 microseconds
Turn-off Time 750 microseconds

AC OUTPUT MODULE (OACbH)

Operating Voltage Range 12 to 140 VAC
Current Rating (at 70°F) 2 amps

One Cycle Surge 80 amps peak
Minimum Load Current 20 ma

Output Voltage Drop 1.6 max. peak
Off-state Leakage at Nominal Voltage (60 Hz) 5 ma,,

Isolation Voltage (Input-to-output) 4000 V.,
Operating Frequency 25 to 65 Hz
Turn-on Time 100 microseconds
Turn-off Time 750 microseconds
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1.7.4 MOTION PARAMETERS

ENGINEERING UNITS

JOG
SPEED
ACCELERATION

INITIALIZE
SPEED
ACCELERATION

INDEX/POSITION
SPEED
ACCELERATION
DISTANCE

POSITIONING RESOLUTION

ABSOLUTE ACCURACY

-999,999 to 999,999

1 to 3400 RPM"
1 to 800 revs/sec/sec

1 to 3400 RPM'
1 to 800 revs/sec/sec

1 to 3400 RPM'
1 to 800 revs/sec/sec
1/4096 to 2000 turns

1/4096 Turns (Analog)
1/8000 Turns (Digital)

+.001 Revolutions

"Maximum Speed Depends on ServoPro-l Package
(refer to specifications chart in Appendix B)

INPUT/OUTPUT TIMING

DC Input Voltage to Input Sense
DC Input Sense to Motor Motion

Timer Resolution

5 ms maximum (Input Module).

10 ms maximum.

1 ms with maximum delay of 10sec.
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SECTION 2 - INSTALLATION

The various components which make up ServoPro-I Motion Control Systems may be
supplied as loose components, as assembled systems, or as a combination of each. This
section assumes that all components have been supplied as individual, unmounted
components.

2.1 MOUNTING

2.1.1 CONTROLLERS

Mounting dimensions for the assembled controller (command module plus drive module)
are shown in Appendix C. Refer to Appendix C for the cutout size and mounting hole
locations.

Separate each controller (drive module and command module assembly) from any adjoining
controllers by a space of 2" (50.8 mm). Allow at least 4" (101.6 mm) clearance above
and below the cabinets for air flow and wiring.

1. Determine the mounting dimensions for each drive module. (Refer to Appendix C
for mounting dimensions of the drive modules.)

2. Provide the appropriate hardware to mount the drive modules. Make sure the
support is adequate for the total weight of the drive.

3. Mount the drive modules. Make sure the unit is securely attached and adequately
supported.
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4, Locate the command module over the drive module so the quarter-turn fasteners
line up with their mounting holes. Make sure the two pivot holes on the command
module are lined up with the pivot spacers.

5. Insert and close the quarter-turn fasteners.

6. Insert the shoulder screws through the command module pivot into the tapped hole
in the mounting hardware.

7. Tighten the shoulder screws until the pivots start to draw toward the mounting
hardware. DO NOT OVER-TIGHTEN!!

8. Open the command module by releasing the quarter-turn fasteners and pivoting the
module open.
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Each of the input and output module locations can accept either AC or DC modules.
Locations #9 through # 17 must be input modules. Locations #18 through #20 must be
output modules. Locations #1 through #8 can be either input or output modules as
determined during programming. (Refer to Figure 2.2 for input/output module locations.
Refer to "Section 1.7 - Specifications” for AC and DC input and output module
specifications. Refer to "Section 3 - Programming With Operator Interface” and manual
IB-15B002 "ServoPro Programming With The Personal Computer” for details on specifying
the programmable 1/Os as either inputs or outputs.)

9. Insert an AC or DC input or output module into each of the 20 I/O locations on the
command module circuit board.

10. Carefully close the command module cover. Fasten the quarter-turn fasteners to
the mounting hardware.

QUARTER TURN
FASTENERS

/ COMMAND MODULE

/SHOULDER SCREW (CAPTIVE)
l..

QUARTER TURN
FASTENER RESEPTACLES

MOUNTING BUCKET

3\

Figure 2.1 - Assembling Command Module To Drive Module
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FUNCTION PROGRAMMABLE
INPUT/QUTPUT INPUT/OUTPUT
MODULES MODULES
(K9 — K20) (K1 — K8)

FUNCTION
INPUT/OUTPUT
CONNECTOR BLOCK

PROGRAMMABLE
INPUT/OUTPUT
CONNECTOR BLOCK

COMMAND CABLE

POWER CABLE
CONNECTOR

Figure 2.2 - Input/Output Module and Connector Locations
(Inside View of ServoPro-l Command Module)
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2.1.2 DRIVER COOLING CONSIDERATIONS IN AN UNVENTILATED CABINET

When the servo driver is installed in an unventilated cabinet, all necessary heat dissipation
must be done using the cabinet’s surface. Use the following formula to calculate the
cabinet-surface area required for convection cooling.

1.95 x P(W)
S = ccccercccmcmcmmecmmceeanaan
50 - Tmax (°C)
Where, S(ft?) : Cabinet surface area except its bottom
P(W) : Total heat dissipation for all servo drivers mounted in

cabinet. Heat dissipation equals 10% of the motor’s
rated capacity.
Tmax (°C) Maximum temperature around cabinet

Example: Two 1 kW drivers are to be installed in a cabinet and the maximum outside
ambient temperature is 40°C (104 °F).

P(W) = (0.1 x 1000) + (0.1 x 1000) 200

1.95 x 200
S = —emrerme e = 40 (ft?)
(50 - 40)

CONVECTION
CAOLING \

\\
N

B
=

e

LAAAA‘A;J

[ n—

I
-

Y

CABINET
FRONT

UNVENTILATED CABINET

Figure 2.3
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2.1.3 DRIVER COOLING CONSIDERATIONS IN A VENTILATED CABINET

When a fan-cooled cabinet is used to house the servo drivers, all heat dissipation must be
removed be means of a fan that circulates air from the cabinet’s inlet to outlet. The
following blower capacity is necessary:

1.88 P(W)
(0 T —
' 50 - Tmax
Where, Q(ft3¥/min) Fan’s capacity
P{W) : Total heat dissipation for all servo drivers mounted in
cabinet. Heat dissipation equals 10% of MDPAK? rated
capacity.
Tmax (°C) : Maximum temperature around cabinet.
Example: Two 1 kW drivers are to be installed in a cabinet and the maximum ambient

temperature is 40°C (104°F).
P(W) = (0.1 x 1000) + (0.1 x 1000)
1.88 x 200

T — = 38 (ft*/min)
(50 - 40)

Al =

““““ \ EXHAUST FAN

I I
I I
L
CABINET i
FRONT \ | ™
e \
DRIVER UNIT

\ AR FILTER

FORCED VENTILATION CABINET

Figure 2.4
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2.1.4 TRANSFORMER

Mountmg dimensions for the tr_ansformers w52 y
used with the ServoPro-l Motion Control (51w (XXX M)
System are shown in Appendix E. A typical S Py
mounting pattern for a free-standing ﬂ—fi’ir”"’
transformer is shown in Figure 2.5. ! L
| | (000X MM)
1. Lay out the mounting location. ﬁ i
2. Provide the appropriate holes and WOUNTING PATTERN
5/8 (15.9 MM) DIA HOLES THRU
hardware to mount the transformer. /213 NG BOLTS
Make sure the support is adequate .
Figure 2.5

for the weight of the transformer. . .
Typical Transformer Mounting Pattern

2.1.5 MOTOR

Motor mounting will depend on the application and the system being indexed. All
ServoPro-1 Motion Control System brushless motors are designed for front face mounting
(refer to Appendix C).

1. Lay out the mounting holes for the motor and attach the motor to the desired
mount.

2. Attach the load to the motor shaft.
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2.1.5.1 Precautions For Installing the Servo Motor

1.

The motor is designed to be used in an atmosphere free of corrosive or flammable
liquids and gases, free from accumulations of liquids, dust and metal particles. IP65
sealing is standard on all motors. Optional IP67 sealing is available for demanding
environments.

The servomotors are hot to the touch when running at full capacity. Case
temperatures of over 100°C are possible. Keep all materials not capable of
withstanding 100°C temperatures away from the motor. The motor must have at
least 6 inches of free air space from all surfaces for proper operation.

Do not disassemble the motor. Disassembly may cause damage to internal encoder
or rotor magnets.

Do not paint the motor. The surfaces of the motor are specially designed to
dissipate heat. Painting may cause motor overheating and failure.

When connecting the load to the servo motors shaft be sure to observe the thrust
and radial load guidelines for that particular motor. See Appendix C for thrust and
radial load specifications.

Do not use a rigid coupling to connect the motor shaft to the load. Contact IIS for
coupling recommendations.

Never apply high voltage directly to the motor or encoder. The motor is designed
to be driven by the appropriate driver.

Do not connect a motor to a driver other than the one specifically designed for the
motor. Damage to the motor and/or driver may result. Always match the motor
and driver wattage for proper operation. See Section 1 for specifications and
Appendix B for proper combinations.

Do not subject the motor shaft to a sharp blow. Do not force the motor shaft
axially in or out of the motor case. Excessive sharp blows or axial loading may
damage the encoder. See Section C for maximum axial loading.
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2.1.6 TWR-400A THUMBWHEEL MODULE

The TWR-400A is designed for mounting to an enclosed panel. Refer to Figure 2.6 for
mounting dimensions.

1. Lay out the locations of the display cutout and four mounting holes for each
thumbwheel module.

2. Drill the mounting holes (clearance holes for #6 screws) and cut out the panel
openings for each thumbwheel module.

3. Mount the modules to the back of the panel using four #6 x 1-5/8" round-head
screws with lock washers, spacers, and nuts as shown in Figure 2.6.

#6-32 HEX NUT
#6 LOCKWASHER
#6-32 x 1-5/8" SPACER

#6-32 x 5/8" ROUND HEAD SCREW

CUT QuUT

v

¢

3.60" (81 mm)——
—t— |

CUSTOMER’S /~
PANEL

_"'[Fsgm?n')"— 3.45" (88 mm) —]
TWR—400A

4.64" (118 mm)

Figure 2.6 - TWR-400A Thumbwheel Input Module Installation
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4.

Each thumbwheel module is configured at the factory to be
TW1. The ServoPro-l Motion Control System can only have one
thumbwheel module configured as each of TW1, TW2, TW3,
and TW4. |If multiple thumbwheel modules are being used,
modules TW2, TW3, and TW4 must be properly identified for
the command module. Make sure each module identity is
unique.

5.

2.1.7

Carefully tighten all nuts. DO NOT OVER-TIGHTEN!

Figure 2.7
For thumbwheel modules TW2, TW3, and TW4, cut the Thumbwheel Identity
trace between the holes identified as "1" and "A" in Jumper Locations
Figure 2.7.

Solder a jumper between holes "2" and "B" for TW2, or between holes "3" and "C"
for TW3, or between holes "4" and "D" for TW4.

OPI-1 PANEL-MOUNT OPERATOR INTERFACE

The OPI-1 panel-mount operator interface is designed for mounting to an enclosed panel.
Refer to Figure 2.8 for mounting dimensions.

1.

2.

Lay out the locations of the cutout and the four mounting holes.

Drill the four mounting holes (clearance holes for #6 screws) and cut out the hole
for the operator interface.

Mount the operator interface to the panel using four #6 round-head screws with
lock washers, and nuts as shown in Figure 2.8.

Carefully tighten all nuts. DO NOT OVER-TIGHTEN!

Check the settings of the four switch positions on the Baud Switch to make sure
they are correct. The settings should be:

POSITION 4 OFF
POSITION 3 ON
POSITION 2 OFF
POSITION 1 OFF
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SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM : USER’S GUIDE
} 4.00 |
101.6 MM)
3!60
91.4 MM) e— 2,10 MAX —
_________ (53.3 MM)

X = %

| fl _
| OPTIONAL l
| 125 R MAX I
| |
| |
7.50 | I
190.5 MM) | |

7.10 | | i i

180.3 MM) | | — =

670 | |
<170.2 MM) | PANEL CUT-OUT | )

| AV
| |
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| |
] |

| J
. -
20 <5 MM)- _l
40 <102 MM) 156 <4 MM) DIA.
(4 PLACES)

Figure 2.8 - OPI-1 Operator Interface Installation
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2.2 ELECTRICAL CONNECTIONS

Figure 2.9 shows typical system component interconnections. The interconnections
assume the use of an AC-100095 connector interface. Details of this circuit board are
provided in Appendix C.

2.2.1 DRIVE MODULE CONNECTIONS

The cable numbers in Figure 2.9 are for specific Industrial Indexing Systems’ cables used
with the ServoPro-l Motion Control System. (The 'yyy’ which makes up the last three
places of the cable number is the length of the cable in feet.) Drawings for each of these
cables are contained in Appendix F.

1. Plug connector J1 on the AC-100095 connector interface board to connector CN8
on the drive module. (A spade lug is provided for quick disconnect purposes.)
Attach the ground connector to the "E" terminal.

2. Attach the command cable from the command module to the CN9 connector on the
drive module. Make sure the cable is properly seated in the connector.

2.2.11 Wiring Precautions

1. Be careful when wiring the motor and driver to one another, to the power supply,
ground and the positioning controller. Miswiring not only will prevent the
motor/driver from producing optimum results, it can also cause the system and its
components to fail.

2. Figure 2.9 illustrates a sample wiring configuration that will ensure optimum
performance. Refer to it when connecting your system’s components.

3. Keep your system’s control power, servo bus power and motor wiring separate (at
least 12 in [30 cm]) from the control circuit and sensor wires. If these wires must
cross, run them at right angles.
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4.

10.

11.

12.

13.

To prevent line surges from damaging system components, connect a surge
suppressor (RC filter for ac; diode for dc) to all solenoid coils, magnet contactors
and relay coils.

Wiring between the driver and the motor should not exceed 30 meters (100 ft).

The motor’s ground wire must be connected to terminal E of the driver, not directly
to ground.

The driver’s terminal E must be connected directly to ground using at least 12 AWG
wire [5.5 min?.

It is recommended, but not required, that an isolation transformer be installed
between the power supply and the servodriver. This device will significantly reduce
the likelihood of damage to the driver as a result of ground faults or current leaks.

Connect power to the positioning controller and driver control power before
connecting power to the servo bus or connect both simultaneously. Do not connect
servo bus power first.

Use twisted-pair wires to connect an external regenerative resistor to the system,
if such a device is used.

Use shielded wires for all signal lines.

Use twisted-pair shielded wires for the encoder cable and pulse cable to positioning
controller.

The motor is rated for IP65 or IP67 sealing. If the motor is used in such an
environment, be sure the cables to the motor are properly sealed. Standard IIS
cables are not IP67 rate. Consult factory for details.
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C-975YYY (9—PIN)
OR

C-976YYY (25-PIN) D
OP1-1
C3J| or
-3 TWR-400A TWR400A
C-901YYY
c-sa'rm'\
IZH (35 30y
C-805YYY OPERATOR SERIAL PERIPHERAL
INTERFACE PORT PORT PROGR’MW\-BLE FUNCTION
PORT 1/0 /0
o CONNECTOR CONNECTOR
o J7
o COMMAND MODULE
C J /—M:—Imﬁ
Lone | 7 /»-c-s:om
1 H k €
o : o
o X2 2 M ¢
10 L €
J"\ﬁ_@ X1 |: :_S : S: \
M._o E 1 AL
,“, i A ,("__". ENCODER
8' ™ B <7 \
: K
's e
13 ) :E ¢ !
s Ke € !
1 +H N & : M
1; ! ?
]
|
GND LUG ' g
DRIVE /7l7—m-—— st N
MODULE /— C-663YYY '
b5 (NOTE 2) [—] WHT/VI0 "":(A(e"m
v U _(NOTE 2) ~ WHT/BRN !< e | wHITE
wio-BLY_(NOTE 2) s WHT/ORN g( ¢ {-BAK
€ (NOTE_2) GRN/YEL !, 0 | GREEN
¥ LAY /
C-6597YY
— /_
RED o YERN
8 WHITE '2 8
CABLE | SERVOPRO DRIVE MODULE WATTAGE Of——BaX K ¢
C-659YYY| 400 | 750 | 1000 1500 | 2000 o—=== L 0
C-653YYY| 3000 | 3700 /—C—GZOYYY
C-6207vY | 5500F | 7500F |1 1000F =] WHT /IO o fO___ - RN
O WHT/ERN o YUE _ \
WHT/0RN o _w— - _: MOTOR \
GRN/YEL o SREEN_ ) L
FUSE O Ma g
—0 O O WHQE.K * 14 GA. WHT,
220 VAC O WHT /RED o4 GA WHT
FUSE O]

Figure 2.9 - ServoPro-1 Wiring Configuration

2 - 14 INSTALLATION

FEBRUARY 1995



INDUSTRIAL INDEXING SYSTEMS, INC. IB-15B005

SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM USER’S GUIDE
2.2.2 MOTOR CONNECTIONS
1. Attach the resolver cable (C-320yyy) from the drive module to the motor encoder

connector. Make sure both connectors are properly seated. [LIMIT = 100°]

The motor cable used will depend on the size of the ServoPro-1 package. Motor cable
C-659YYY is used for applications with drive modules of 2,000 watts or less. Motor cable
C-653YYY is used for applications with drive modules of 3,000 watts and 3,700 watts.

Motor cables C-653yyy and C-659yyy have a connector at the motor end only. The other
end should be wired to a four-terminal terminal strip. The four wires carry the three-phase
power and ground from the drive to the motor.

2. Provide a four-terminal or six-terminal terminal strip for connection of the motor
cable.
3. Connect terminals U, V, and W on the drive to the terminal strip using appropriately

sized blue wires for terminals U, V, and W and green wire for terminal E. Twist the
wires together (refer to Figure 2.12 and Figure 2.13).

4, Attach the wires from the non-connector end of the motor cable to the terminal
strip. Make sure they are attached to the proper terminals (refer to Figure 2.9).

5. Attach the connector-end of the motor cable (C-653yyy or C-659yyy) to the motor
connector.

2.2.3 TRANSFORMER CONNECTIONS

The transformers used with ServoPro-l1 Motion Control Systems are special heavy-duty
isolation transformers designed not to lower the output voltage under high load conditions.
They will accept 230 VAC/3¢/60 Hz or 460 VAC/3¢/60 Hz , delta-connected, primary
input power (refer to Figure 2.10).

The transformers have three sets of wye-connected, secondary output power taps — 207
VAC, 230 VAC, and 253 VAC (230 VAC +10%). These taps allow modification of the
voltage input to the drives (refer to Figure 2.11). The 2563 VAC taps would be used when
low plant distribution voltage or excessive power drain from the drives results in a low
input voltage. 207 VAC taps are used when the input voltage is constantly high.
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WIRING /PRIMARY TERMINALS

1 8 4 12
12101196 7 5 2 3 1

230 VAC CONNECTIONS

1 8 4 12
1210n1‘ln9 6 75231

SeRRRE |
M

460 VAC CONNECTIONS

Figure 2.10
Transformer
Primary Connections

WIRING /SECONDARY TERMINALS

X1X4X7X2X5XBX3X6X9

o)

253 VAC Y CONNECTIONS

X147 2x5" By 3%0xq

[@n@n 1 n®n N—1 .@@
S QIS

230 VAC Y CONNECTIONS

X1X4X7X2X5X8XJXBX9

Sl Sh
207 VAC Y CONNECTIONS

Figure 2.11
Transformer
Secondary Connections

The ServoPro-1 drive modules have two voltage inputs. The main supply voltage is three-
phase, 230 VAC; the control voltage is single-phase, 230 VAC. (Both voltages can be
taken from the same transformer secondary taps.)

The control voltage connects to terminals "X1" and "X2" on the drive module input. The
main supply power connects to terminals "L1", "L2", and "L3". (Refer to Figure 2.12 and
Figure 2.13.) Both the control voltage and the main supply voltage must be connected to
the drive module and the drive module must be grounded for proper operation.

PA PBPC ET

) &
QDD é)% Q& O REEEEEE

* Bl— 9 X1%x2 U V W E
IR REEEE
L1 L2 L3
Figure 2.13
Input Terminals For
1500 Watt Up To and
Including 11000 Watt Drives

X1 X2 L1 L2 L3 PA PB PC ET U v w E

Figure 2.12
Input Terminals For
300 Watt Up To and
Including 1000 Watt Drives

1. Connect the 230 VAC secondary terminals from the transformer to the input power
terminals (L1, L2, L3) on the drive module using black wires. When the transformer
is being connected to multiple drive modules, the input wires to the drive modules
should be connected as shown in Figure 2.11.
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- T2 GRN/YEL - ®
ACTOR l
CONNECT T0 ( :)_.._“1
MACHINE - BLK ®
SAFETY CIRCUT ® ® X
\ | @ @_‘__ BLK @ -
! ! BLK
— “_':P—O—gjuz © ot
‘(} BLK © K
: I : @ %__O BLK \M
I @ |
I BLK o __O BLK -\-\_‘@_{IB_
| I 1 H3 @
o - :]
| @) _ GRN/YEL| (5
'
l ]
FUSE , ®§ BLK ®
s BLK i
mse scs TABLE B X2
SECONDARY O 2
TERMINALS
scmmo WATIAGE BLK (O)—& Bo—
FUSE SIZE PER LNE = 1 Un TAGE x IT INTERNAL WIRING BLK ~—1_ @ {'}I
SEE TABLE A B \~@_JD_
FOR JUMPER LOCATIONS
oW VAC HIGH VAC
OPERATION | OPERATION GRN L_@
JUMPER JUMPER |
2-4 &y
g-g 10-11 BLK ®
- DRNE
9-11 BLK MODULE
10-12 @ 3
TABLE B BLK
SECONDARY | SECONDARY O—‘d“ o—
TERMINALS VOLTAGE BLK — 5 |
X1, X2, X3| 253 VAC @—2
X4, X5, X6 230 VAC BLK \--@—J[b—
X7, X8, X9| 207 vac

Figure 2.14 - Power Connections to Multiple Drive Modules
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2. Connect the 230 VAC secondary terminals from the transformer to the control
power terminals (X1, X2) on the drive module using appropriately sized black wires.
When the transformer is being connected to multiple drive modules, the input wires
to the drive modules should be connected as shown in Figure 2.11.

3. Connect the input power from the plant distribution system to the transformer
primary connections using black wires. Provide a separate fused disconnect for the
supply voltage. :

2.2.3.1 Optional Transformers

The drive module operates directly from a 3 phase power source provided the voltage and
frequency specifications in Section 3 are met. Although it is not required, it is
recommended that a 3 phase isolation transformer be used to isolate the power mains from
the servo system.

IIS offers a complete line of isolation transformers that not only provide isolation but also
provide primary and secondary taps to optimize line voltage conditions. Open frame and
enclosed transformers are available. Both the 1 phase control power and 3 phase servo
bus power can be connected to the transformer secondary.

This section shows the standard transformers offered by IIS. Transformers with different
primary voltages and frequencies are available. Consult the factory for specific
requirements.

Several drive modules can be powered with a single transformer. Power rating of the
transformer is determined as follows:

P, + P, + P,
R e = (WATTS)
9
Pour = Output power of transformer (Watts)
P, = Rated output power of drive module

Select a transformer with at least as much power output as Py, above from Figure 2.15
or Figure 2.16.
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'l-lll"ll ::; meA_\ /—MTNLB
O @) E =
10.25 MAX,
[260.4 M)
1 L L et
@ O
—_——— [ e
10.625 !—- 6.00
[269.9 MM) [152.4 MM)
725 DETAIL A DETAIL B
[184.2 M) WRING /PRIMARY TERMINALS WRING /SECONDARY TERMINALS
121110 9HI 8 7 ¢ SH24 3 2 1 HI x1 %57 2xg By g8
b - & )
Foece e oo
1 1 1] I l l l | |
| . 230 VAC CONNECTIONS 253 VAC Y CONNECTIONS
[133.4 MM] 1211109138 7 6 SHZ4 3 2 1 HI
R B E R
P FI3
& _ & oootg
460 VAC CONNECTIONS 230 VAC Y CONNECTIONS
xl’“nmxs“xs“ X9

625 [15.9 MM] DIA. THRU (4 PLACES)
USE 3/8-16 UNC MOUNTING HARDWARE

EERERRRE

207 VAC Y CONNECTIONS

TRANSFORMER| FREQ. | PHASE [OQUTPUT| TEMP. | WEIGHT
POWER 7|s§
(HZ) (WATTS)| (C (LBS.)
T-300/3-3 | 60 3 1000 150 80
T-300/5-3 | 60 1500 150 80
T-300/7.5-3| 60 | 2200 150 80

Figure 2.15 - Panel-Mount Transformer Dimensions and Connections
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—~L

f— 1=3/32
(27.3 MN)

2-1/4

(7.2 wv)

19/32-"
(18,1 Ma)

f

MOUNTING PATTERN
3/8 (15.9 MM) DIA HOLES THRU
4 PLACES

MOUNT WITH 1/2-13 UNC BOLTS

DETAIL A—

¥

o o N

207 VAC Y CONNECTIONS

TRANSFORMER | FREQ. | PHASE |OUTPUT| TEMP. | WEIGHT

(HZ) &‘A‘ITS ¢C (LBs.)
TE-300/7.5-3| 60 3 | 225 150 110 |18.19 16,00 | 8.00 | 21,00 | 17.00 | 3.50
(462) | (406) | (203) | (533) | (432) | (89)
TE-300/15-3 | 60 3 | 4500 150 125 |18.19 16,00 | 8.00 | 21.00|17.00 | 3.50
(462) | (406) | (203) | (533) | (432) | (89)
TE-300/30-3 | 60 3 | 9000 150 175 | 22.19|20.00 | 12.00 | 21.00 | 21.00 | 7.50
(564) | (508) | (305) | (533) | (533) | (191)
TE-300/58-3 | 60 3 15000 | 150 | 216 |28.19|26.00|16.00 | 27.00 | 27.00 | 11.50
(716) | (660) | (406) | (686) | (686) | (292)
TE-300/75-3 | 60 3 |22500| 150 | 400 |28.19|26.00|16.00 | 27.00 | 27.00 | 11.50
(716) | (660) | (406) | (686) | (686) | (292)
TE-300/95-3 | 60 3 |28500| 150 | 400 |28.19]26.00]16.00|27.00]|27.00 (1150
(716) | (660) | (406) | (686) | (686) | (292)

DIMENSIONS = INCHES

(MILLMETERS)

Figure 2.16 - Free-Standing Transformer Dimensions and Connections
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2.24 GROUND CONNECTIONS

1. Provide an electrical-ground terminal strip for grounding of all related systems.

2. Connect the electrical-ground terminal strip to electrical ground using cable sized
for the entire load.

3. Connect the ground terminal ("E") from the drive module to the electrical-ground
terminal strip using appropriately sized green wire.

4. Connect the ground wire from the command module to the electrical ground
terminal strip.
2.2.5 AUXILIARY DEVICE CONNECTIONS

1. Connect one end of the C-957yyy cable to the operator interface input port (J2) on
the command module.
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2. Connect the other end of the C-957yyy cable to the J10 communications connector
on the OPI-1 operator interface.

3. Connect 110V AC to TB1 (see figure 2.8a).

4, Connect one C-901yyy peripheral cable between the first TWR-400A thumbwheel
module and the command module peripheral port (J1).

5. Connect one C-901yyy peripheral cable between the second TWR-400A
thumbwheel module and the first TWR-400A thumbwheel module.

6. Repeat Step 4 for the third and fourth TWR-400A thumbwheel modules.

2.2.6 INPUT/OUTPUT MODULE CONNECTIONS

The connections for the input and output modules are made to the input/output connector
blocks at the bottom of the command module cover. These blocks accept the 8-pin and
12-pin input/output connectors which are supplied separately (refer to "Section 1 -
Description” and "Appendix G - Installation of Mounting Hardware™). Each connector
accepts wires for two adjacent input and/or output modules. Figure 2.17 shows the
location of the specific connections for each of the input/output module locations.

PROGRAMMABLE FUNCTION
IN R_OUTPUT INPUTS
1 2 3 4 [9 10 11 12 13 14[
BABABAEB ABABABABABAB
FRONT ROW LoAlAlAl®ala’s’sA’ UUOUUUUUUVUVVINV VN
® ® ® & & & @ o e @ 8 & & & & & & 8 8 @°
e & o & & & & @® e © 0 8 & & & & & & ® &
BACK ROW
e« 8 _ R _8_8B_08_8_» B, 0 _®_ 6 _a_9 8 8 _8_B8_8_28
ABABABAB A B ABAB ABABABD
5 6 7 8 |15 16 17]|18 19 20
UTS OR OUTPUTS INPUTS OUTPU

Figure 2.17 - Input/Output Connector Blocks
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1. Determine the type of module (AC or DC, input or output) at each of the 1/0 module
locations.
2. Connect the input/output modules to the appropriate system control components

following the guidelines for each type of module shown in Figure 2.18.

IDCS, DC INPUT
MODULE

IAC5, AC INPUT
MODULE

0DC5, DC OUTPUT
MODULE

OAC5, AC QUTPUT
MODULE

A |(+) 10-32 VDC
% § CONTROL
—)- VOLTAGE

B \_
NOTE: HIGH QFF-STATE VOLTAGES

MUST BE SHUNTED WITH A
1K OHM, 1 WATT RESISTOR

90-140 VAC
CONTROL
VOLTAGE

B \_
NOTE: HIGH OFF-STATE VOLTAGES

MUST BE SHUNTED WITH A
3K OHM, 5 WATT RESISTOR

WHITE
A I L
YELLOW Z §\ -
—
NQTE:
RED
ZB
NOTE:
BLACK

DIODE 1S REQUIRED
FOR INDUCTIVE LOADS

5-60VDC
CONTROL
VOLTAGE

SUPPRESSOR V150LAZ0A
OR EQUIVALENT REQUIRED
FOR INDUCTIVE LOADS

12—-140 VAC
CONTROL
VOLTAGE

Figure 2.18 - Input and Output Module Connections
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2.3 DRIVE MODULE SETUP

Each drive module must be set up to match a specific motor assembly.

All parameters are preset at the factory for nominal applications. In some cases, a custom
set of parameters may be preset into the drive. If a custom set of parameters has been
preset into the drive, a drawing with a part number starting with SU-49XXXX will be
included in the system technical manual (TM-XXXXXX). Initializing all parameters using
the following procedure will cause all parameters to go to the default values.

] How to initialize MONITOR
READY O
1) Turn control power
off. Press [Set] IN POSITION O

and [Reset] CONTROL

itch '
:ir:vul'lcan:ousls.s POWER O O O O .

OFF MODE SKP INC DEC 8ET

RESET

2) Turn control power READY @

on while pressing IN POSITION @

the [SET] and
[RESET] switches. gg%TEIEOL

ON OlOOIO| @

MODE SKIP INC DEC SET

&
fle
MONITOR
3) Release both | READY @ 5 |: I:
e 1 7 orosmon @ ) [

completed when  CONTROL

characters appear E%WER O O O O O

in the monitor LED. Sio08 TP WG Des #ET

o

RESET

Figure 2.19
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2.3.1 OPERATION EXAMPLES indicates flashing display)

Example 1) Changing display <Parameter name >

Switch [MODE] [MODE] [SKIP]  [SKIP]
operation
Display CtrL- CHG - AUto > CHG - Ctrl

Example 2) Changing display <Parameter name> then viewing <Parameter value>

[—

Switch [MODE] [SET] [MODE]
operation

Display SSCL - SLL —»

L > 1234 >3

Example 3) Changing display <Parameter name > then move to top of menu <Operation
state>

Switch [MODE] [SKIP + MODEI
operation

Display Adt - tyPE - SoFF

Example 4) Changing <Parameter value> (Coarse tuning) and saving in nonvolatile
memory

Switch [SET] [SKIP + INCIISKIP + INCI[SKIP + DEC] [SET]
operation

Display SLL » #

- 123451334 - 1434 ->1334 -
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Example 5) Changing <

Parameter value > (Fine tuning) and saving in nonvolatile memory

Switch [SET] [INC] [INC] [DEC] [SET]
operation
Display SLL —» - 1234 ->1235->1236—>1235 —=i§

Example 6) Changing <Parameter value> (Alternative) and saving in nonvolatile memory

Switch [SET] [INC] [INC] [INC] [DEC] [SET]
operation
Display t>SPd>trq»SPd->trq»>SPd-

Example 7) Changing <Parameter value> (Fine tuning) without saving in nonvolatile

memory
Switch [SETI] [INC] [INC] [DEC] [MODE]
operation
Display SLL -» - 1234 1235 ->1236 > 1235 -

Example 8) Changing <Parameter value> (Alternative) without saving in nonvolatile

memory
Switch [SET] [INC] [INC] [INC] [DEC] [MODE]
operation
Display t-SPd—>trq>SPd—->trq—»>SPd~-
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PARAMETER PROGRAMMING MENU
Y
(SoFF)(Son) <OPERATION STATE>
Y ®rsy) - ‘n
= >
PoS (Cul) *Sgd
1
*Pos (CHO) trq
n (AUt) y *n  (AUto) y
(SPG) Fh) (tUrn) Fh) (tUmn) (StF)
" F- * F-
(S19) S —T  (otop) SF —>"F  (ooP)  (SPA)
} @pol) | o)
(AHG) | (reSP) ] GESP) Q)
(PPG) (SPG) (SPG) (SPG) (SPG) (SEQ)
(PSCL) ©Io) (SIG) ®dIS)
(InP) (RHG) (AHG) (Aout)
(InPr) (SoFS) (SoFS) (FLY
WO 68O (SSCL) (StEP)
] (SLL) (SLL) (PrFL)
ma:m (1) (s (PIFH)
R 52) (s2)
(Ad) (AdY
B E
R0 aan SoFtTD) eiard
81 (StAD) (StA9)
(trAD) (trAt)
(LoSL) (LoSL)
(xCH) (CH)
(xCHL) (rCHL)
(PPG)
(PSCL)
(InP)
(nPr)
.In(c_l_._)__*_ oUT ‘In(%.._,_ oUT
| e | ey
(CLL) (aCLL)
| |
Figure 2.20
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2.4 SYSTEM PARAMETERS

The motor/drive is preset at the factory to run in External Position Loop Mode (EPEM) for
use with an IS positioning system. The default parameters for this mode of operation are
listed in Appendix D.

In some cases the parameters have been modified at the factory for specific application
requirements. If the parameters have been modified from the defaults, a separate setup
drawing (SU-49XXXX) will be included with the system documentation.

241 SYSTEM PARAMETER DESCRIPTIONS

The system parameters shown in the following list are the parameters that may need to
be adjusted for proper External Position Loop operation. All parameters not listed are set
to their default values. A complete list of parameters is shown in Appendix D.

= e —
Parameter Valid mode Contents of parameter Default
name settings
Speed loop Parameter value range: 000.0-999.9 XXXX
gain
Used to set proportional gain for the speed
SPG control loop. The greater the value, the faster
the response. However, too rapid a response
results in unstable control. See Section 2.6.1 for
details about optimum settings.
Speed loop Parameter value range: 0.000-9.999 XXXX
integral gain
Used to set integral gain for the speed control
SIG loop. The greater the value, the faster the
1 response. However, too rapid a response results
in unstable control. See Section 2.6.1 for details
about optimum settings.
| P gs. —

xxxx Default parameter value depends on motor/drive size. See Appendix D for default settings.
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Parameter Valid mode Contents of parameter Default
name settings
Speed loop Parameter value range: 0.000-1.0000 XXXX
differential
gain Used to set differential gain for the speed control
loop. The greater the value, the better the
AHG response in case of a mechanical load
disturbance. However, too greater a value results
in unstable control. See Section 2.6.1 for details
about optimum settings.
Speed Parameter value range: +0100/-010 O rpm 0000
command
offset Used to set offset of analog speed command.
SoFS
Speed Parameter value range: 0420-4200 rpm 2000
command
scaling Used to set command speed for a 10 VDC
command input.
SSCL
Low speed Parameter value range: 0000/01 00 rpm 0030
signal output
level Used to set the speed for outputting low speed
signal TB1-8.
LoSL
Current limit Parameter selection: o U t, I n In
command
condition The driver has the ability to limit the maximum
motor current (torque). The limit can be set
CcL internally by setting parameter CL = In; then
programming PCLL and nCLL to a percent of
rated current (torque). If CL = oUT the current
(torque) is limited using an external analog
voltage.
Parameter current limit: I n
External current limit command: o Ut
Positive Parameter value range: 0000/0260 0260
current limit
level (CCW) Positive current limit value, if CL = I n,
PCLL
Negative Parameter value range: 0000/0260 0260
current limit
level (CW) Negative current limit value, if CL = I n.
nCLL
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2.5 MONITOR DISPLAY FUNCTIONS

_— — =
Parameter Valid mode T_ Contents of parameter Default
name - settings
Speed Parameter value range: 4000/-400 0 rpm SSSS
reference
display Displays the commanded or reference speed into
the drive. Speed display is in RPM with (-) being
SrF CWw.
Actual speed Parameter value range: 4000/-400 O rpm SSS
display
Displays actual motor speed in rpm with {-) being
SPd Cw.
Motor torque Parameter value range: 260 % /-260 % TTT
command
Displays instantaneous torque being commanded
trq to motor (-) is CW.
Input signal Used to monitor the on/off state of control input 8888
monitor signals.
SEq
ﬂmﬂ []:,ﬂ []‘:!ﬂ ml CONNECTED TO SIGNAL COMMON
|§| Iml |:| :ﬂ NOT CONNECTED TO SIGNAL COMMON
I— SERVO ENABLE
CURRENT LIMIT
Position Parameter value range: -9999/9999 PPPP
display
Motor position is displayed on LED monitor. The
PdIS number is reset to 0 0 0 O when power is
applied. The value increases as the motor-shaft
turns CCW, and decreases as it turns CW.,
Display is calibrated as 2000 bits/rev.
Analog Parameter selection: SPd,trq SPd
monitor output
Used to select the signal to be applied to analog
AoUt monitor output (see Section 2.6.2).
S P d: Speed feedback signal
t r q: Current command signal
Fault history Parameter values: Fault code FFF
FLT Used to display the last fault recorded. See
Section 5.1.1 for Fault codes.
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e B—
Parameter Valid mode Contents of parameter Default
name ‘ settings

Step operation Parameter value range: 0000/006 3 0000

cycle

If a value other than 0 O O O is set to this

StEP parameter, forward or reverse motor-shaft
revolution immediately starts as Servo on CN9-33
is turned on, at the internally set speed or the
speed set by means of the external analog speed
command CN9-16. This parameter is not stored
in the system’s memory, even if [Set] is pressed.

PrFL Position Command (Low Part) 0000

PrFH

Position Command (High Part) 0000
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2.6 START-UP

2.6.1 PARAMETER SETTINGS

Setting the system response involves adjustment of five basic parameters. In a closed
loop system, the parameters do interact with each other and the mechanical system.
Adjustment of these parameters should only be attempted by a qualified technician or with
telephone support from the IIS factory.

The five parameters are:

1.

Positioning controller Position Loop Gain.

All IIS positioning controllers have the ability to adjust the Position Loop Gain to
meet the application requirements. The driver has 2000 pulses per revolution of the
motor which results in 8000 PPR in the positioning controller. Most applications
are run with a Position Loop Gain of 20 Volts/motor revolution or 20 Volts/8000
counts. Consult the technical manual for the positioning controller and set the
Position Loop Gain to approximately 20 Volts/8000 counts.

The Position Loop Gain will need to be set higher for fast high acceleration rate
applications and set lower for slower moving high inertia loads.

Driver Speed Command Scaling SSCL.

The SSCL or Speed Command Scaling is the DC scale factor of the driver. The DC
gain is measured in (command volts / RPM of the motor). The default setting is 10
Volts/2000 RPM. This setting will run applications that require motor speeds up to
the rated speed which is 1500 RPM. In applications that require higher motor
speeds, the SSCL must be raised such that (SSCL = 1.25 x desired speed).
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3.

Driver Speed Loop Gain SPG.

The SPG or Speed Loop Gain is the DC closed loop gain of the speed loop. The
higher the gain the better the load mechanical motion actually follows the command
profile. In general, the SPG would be higher in large inertia systems or in very high
response systems. Too high a gain will, however, result in oscillation. Too low a
gain will result in a sluggish response.

Driver Speed Loop Integral Gain SIG.

The SIG or Speed Loop Integral Gain is the frequency response setting for the speed
loop. The higher the number the higher the frequency response. In general, low
inertia high response systems require higher settings with the risk of oscillation if
the setting is too high. Lower settings will result in a more stable response in high
inertia systems.

Speed Loop Differential Gain AHG.

The AHG or Speed Loop Differential Gain sets the response of the system to
external disturbances. The higher the value the more responsive the system. AHG
can be used to dampen the system response to torque or speed changes. The AHG
parameter will generally round off the sharp transitions in the motion profile. Lower
values will result in a more stable system.

If it is determined that the factory settings in Appendix D are not adequate for the
application, use Table 2.1 as a guideline for initial gain parameter settings.

Load ipertiglmotor 1 3 5 10
inertia
SPG 30 50 80 80
SIG 0.2 0.2 0.2 0.1
AHG 0.3 0.3 0.3 0.3
Table 2.1

2.6.2 PARAMETER ADJUSTMENTS

1.

Turn on the driver control power only and verify all parameter settings are set to the
defaults shown in Appendix D.

Modify the SPG, SIG and AHG parameters per Table 2.1 to establish a baseline
setting.for the gain parameters.

Set the SSCL parameter for the desired motor speed per Section 2.6.1.
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4, Set the positioning controller Position Loop Gain per the instruction manual provided
with the positioning controller. Use the guidelines in Section 2.6.1 to set the
Position Loop Gain.

5. Turn off system power.

6. Turn on system power including position controller, drive control power and servo
bus power.

7. Connect an oscilloscope to the MON and COM test points on the monitor board.

See Figure 2.21.

8. Set the A o u t parameter to S P d using the keypad/display. This will program the
MON test point to be motor actual speed.

9. Start position controller motion sequence using the manual supplied with position
controller.

MON TP
COM TP

Figure 2.21

10. Monitor the oscilloscope trace and adjust parameter SPG with the goal of obtaining
the ideal profile shape shown in Figure 2.22. Use Figure 2.23 and Figure 2.24 to
adjust SPG. Generally raising the SPG will sharpen the profile shape until the gain
is too high and the system becomes unstable.
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11.  Monitor the oscilloscope trace and adjust parameter SIG with the goal of obtaining
the ideal profile shape shown in Figure 2.22. Use Figure 2.25 and Figure 2.26 to
adjust SIG. Generally raising the SIG will eliminate large low frequency oscillations.
Too high a setting in SIG will cause the system to become unstable.

12.  Monitor the oscilloscope trace and adjust parameter AHG with the goal of obtaining
the ideal profile shape shown in Figure 2.22. Use Figure 2.27 and Figure 2.28 to
adjust AHG. Generally raising the AHG will dampen any settling disturbance or
ringing. Too high a setting in AHG will cause the system to become unstable.

13. Be sure to press the SET button on all final parameter settings so they are recorded
in non-volatile memory.

SPEED

TIME

Figure 2.22 - Ideal Profile Shape
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SPEED

TIME

Figure 2.23 - SPG Too Low

SPEED

TIME

Figure 2.24 - SPG Too High
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SPEED

TIME

Figure 2.25 - SIG Too Low

SPEED

TIME

Figure 2.26 - SIG Too High
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SPEED

TIME

Figure 2.27 - AHG Too Low

—_—
~
~

P ~
\ - /
‘ \ /
SPEED . /

TIME

Figure 2.28 - AHG Too High
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SECTION 3 |
PROGRAMMING WITH OPERATOR INTERFACE

Setup information and block commands may be programmed through the Operator
Interface (OPI-1 or OPI-5) while in the PROGRAM system operating mode. Put the
ServoPro-1 Motion Control System into the
PROGRAM system operating mode by
turning the PROGRAM/RUN key switch on
the side panel.-

Insert the key into the key switch and turn
it to PROGRAM. DIP switch position #7 on
S2 of the command module must be OFF.
When first applying power, the initial screen F1 §§E¥8ERD MENU
on the OPI will display the company and F2=PROGRAM
product identification. The Main Menu F3=RUN MODE
screen will then appear as shown in
Figure 3.1. Press the [F1] key to begin
programming setup information or press the
[F2] key to begin programming block steps
(commands) or press [F3] to enter RUN
MODE. Press [F4] to display revision level. ,

F1

The Operator Interface keypad contains
three groups of keys (refer to Figure 3.1):

NIES
DIEIE
4
3

1. The numeric keys ([0] - [9]), along
with the decimal point key [.] and
the negative key [-]. These keys are
used to enter fixed parameter values.

PREV F3

Ol|oojOIN

2. The display control keys [BACK
SPACE], [NEXT], [PREV], and
[ENTER]. These keys alter the
displayed screen in defined ways:

L] [BACK SPACE] causes the
cursor to move back one
space. )

° [NEXT] diSp[ays the next Figure 3.1 - Operator Interface
screen or an alternate
parameter value.

L] [PREV] displays the previous screen or an alternate parameter value.

o [ENTERI changes the value of the parameter and/or the display.

3. The function keys [F1], [F2], [F3], and [F4]. The functions of these keys are
defined in the Operator Interface displays.

FEBRUARY 1995 PROGRAMMING WITH OPI 3 - 1



IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER’S GUIDE SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM

The Operator Interface display shows up to four lines of information. There are two
symbols with specific meanings:

* The asterisk indicates that either a selection is possible using the
[NEXT]/[PREV] keys, or that a continuation of the function is possible using
the [ENTER] key.

[] The cursor prompts for parameter value entry.

3.1 SETUP PARAMETERS

Setup parameters define system function values in the ServoPro-l1 Motion Control System.
Refer to Table 3.1 for a summary of the setup parameters.

Table 3.1 - Setup Parameter Summary

ratior
perati

‘Maximum speed
“directic
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3.2 PROGRAMMING SETUP INFORMATION

Press the [F1] key while viewing the Main Menu screen to put the ServoPro-I Motion
Control System into the Setup programming mode. Use the Setup programming mode to
change the values of the setup parameters. Also, while in the Setup programming mode,
it is possible to erase all of the existing program blocks. (Refer to "Section 3.3 - Block
Commands" for more information on program blocks.) Unauthorized entry into the setup
can be prevented using the key switch or password authorization.

The ServoPro-l Motion Control System contains default values for all of the setup
parameters. It is not necessary to program the setup values to operate the system, if the
default values are acceptable. After the setup parameter values are programmed, they are
stored in nonvolatile memory and do not need to be programmed again, unless they need
to be changed.

Programming the setup parameters through
the Operator Interface (OPl) follows a SETUP &= displays the next/

PARAMETER revious sety,
general pattern. Figure 3.2 shows a block SCREEN [NEXTI/[PREV]  Previous orett
diagram of the steps for changing a setup AT F‘iturf 3.4
parameter as outlined in this section. (enter]l [Fe] | [ENTER]

The steps for changing a setup parameter seTue - o= disploys alternate
are: SCREEN [NEXT)/[PREV] e P e,
Figure 3.5
1. Display the Setup parameter screen. A
[F4] [ENTER]
2. Access the Setup entry screen and
change the value of the parameter. INVALD
SCREEN

Figure 3.6
The setup parameter and the current value NOTES:
for that parameter are displayed on a Setup /N 1t the setup parameter volue is out of the valid range.
parameter screen (refer to Figure 3.3). The £\ step porometer value is input
actions that are permitted while the Setup Figure 3.2
parameter screen is displayed are: Programming Setup Parameter Values

Block Diagram

1. Press [ENTER] to display the Setup entry screen.

2. Press [NEXT] or [PREV] to access a different Setup
parameter screen.

3. Press [F4] to display the Main Menu.

Figure 3.3
Setup Parameter Screen
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Access the different setup parameters by pressing the [NEXT] or [PREV] key while viewing
the Setup parameter screen. The [NEXT] key displays the parameter which is next on the
list; the [PREV] key displays the previous parameter from the list. The list order of the
setup parameters is as follows:

Engineering Units

Jog Speed and Ramp
Initialize Speed and Ramp
Execution Mode

Digital Compensation
Erase Program Blocks
Password Authorization

NooRwWN =

This list forms a continuous loop so that, if the [NEXT] key is pressed at the Password
Authorization parameter screen, the Engineering Units parameter screen is displayed.
Likewise, if [PREV] is pressed at the Engineering Units parameter screen, the Password
Authorization parameter screen is displayed.

The Setup entry screen (refer to Figure 3.4) is displayed by pressing [ENTER] while viewing
the Setup parameter screen. The actions that are permitted while the Setup entry screen
is displayed are:

1. Display a new value using the numeric keys or the
[NEXT]/[PREV] keys, depending on the setup
parameter (refer to Table 3.1).

2. Press [ENTER] to input the parameter value and
display the Setup parameter screen.
Figure 3.4
Setup Entry Screen 3. Press [F4] to display the Setup parameter screen

without changing the current value of the parameter.

If a value which is invalid is entered for the Setup parameter, the Invalid Entry screen is
displayed showing the range of valid parameter values (refer to Figure 3.5). The action
that is permitted while the Invalid Entry screen is displayed is:

1. Press [F4] to display the Setup entry screen.

Figure 3.5
Invalid Entry Screen
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In this section, each Setup parameter screen will be shown with a list of possible action
options to take while viewing the screen. The Setup entry screen will then be shown with
a list of the actions to take to change the value of the parameter and other possible action
options to take while viewing the screen.
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3.21 ENGINEERING UNITS

Movement data is communicated with the ServoPro-1 Motion Control System in terms of
"Engineering Units". Engineering units are defined as any conversion which can be
expressed as units per motor shaft revolution. They do not have to be a specific distance
unit such as inches or millimeters.

The Engineering Units parameter screenis the first screen displayed when the [F1] function
key is pressed while viewing the Main Menu. It can also be accessed by pressing the
[PREV] key in the Jog Speed and Ramp parameter screen or the [NEXT] key in the Erase
Program Blocks parameter screen.

Press [ENTER] to display the Engineering Units entry
screen.

‘1.000 |

 F4=MAIN MENU 2. Press [NEXTI] to display the Jog Speed and Ramp

L parameter screen.

Engineering Units parameter screen 3. Press [PREV] to display the Erase Program Blocks
parameter screen.

4. Press [F4] to display the Main Menu.

Press the numeric keys ([0] - [9]) to display a new
value. Use the decimal point [.] key as needed.

Press [ENTER] to input the engineering units value
and display the Engineering Units parameter screen.

Engineering Units entry screen 3. Press [F4] to display the Engineering Units parameter
screen without changing the current value of
engineering units.
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3.2.2 JOG SPEED AND RAMP

The jog speed is the maximum speed at which the motor will turn when it is under a
"Jog CW" or "Jog CCW" command. The jog ramp rate is the rate of both acceleration and
deceleration when the motion control system is executing a jog sequence. Refer to
"Section 4 - Controls and Operations™ for more information on jog operations.

To access the Jog Speed and Ramp parameter screen, press the [NEXT] key in the
Engineering Units parameter screen or the [PREV] key in the Initialize Speed and Ramp
parameter screen.

Press [ENTER] to display the Jog Speed and Ramp
entry screen.

Press [NEXT] to display the Initialize Speed and
Ramp parameter screen.

Jog Speed and Ramp 3. Press [PREV] to display the Engineering Units
parameter screen parameter screen.

4, Press [F4] to display the Main Menu.

Press the numeric keys ([O] - [9]) to display a new
value for jog speed. ‘

Press [ENTER] to input the jog speed value and move
the cursor to jog ramp input position.

Jog Speed and Ramp entry screen 3. Press [F4] to display the Jog Speed and Ramp
parameter screen without changing the current value
of jog speed and jog ramp.
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If a value which is invalid is entered for Jog Speed, the Invalid Entry screen is displayed
showing that the range of valid values is 1 to 3400 RPM.

Press the numeric keys ([0] - [9]) to display a new
value for jog ramp (JOG ACCEL).

Press [ENTER] to input the jog ramp (JOG ACCEL)
value and display the Jog Speed and Ramp
parameter screen.

Jog Speed and Ramp entry screen

3. Press [F4] to display the Jog Speed and Ramp
parameter screen without changing the current value
of jog speed and jog ramp.

If a value which is invalid is entered for Jog Ramp, the Invalid Entry screen is displayed
showing that the range of valid values is 1 to 800 revs/sec/sec.
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3.23 INITIALIZE SPEED AND RAMP

The initialize speed dictates the direction of the motor rotation and the maximum speed
at which the motor will turn when it is under an "Initialize" input command. The initialize
ramp rate is the rate of both acceleration and deceleration when the Servopro Motion
Control System is executing an initialize sequence.

Negative speeds turn the motor clockwise and positive speeds turn the motor
counterclockwise during an initialize command. Refer to "Section 4 - Controls and
Operations” for more information on initialize operations.

To access the Initialize Speed and Ramp parameter screen, press the [NEXT] key in the Jog
Speed and Ramp parameter screen or the [PREV] key in the Execution Mode parameter
screen.

Press [ENTER] to display the Initialize Speed and
Ramp entry screen.

Press [NEXT] to display the Execution Mode
parameter screen.

Initialize Speed and Ramp 3. Press [PREV] to display the Jog Speed and Ramp
parameter screen parameter screen.

4, Press [F4] to display the Main Menu.

FEBRUARY 1995 - PROGRAMMING WITHOPI 3 -9



IB-15B005
USER'S GUIDE

INDUSTRIAL INDEXING SYSTEMS, INC.
SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM

- F4=8ETUP MENU

Initialize Speed and Ramp 3.

entry screen

 Press the numeric keys ([0] - [9]) to display a new

value for initialize speed.

Press [ENTER] to input the initialize speed value and
move the cursor to the initialize ramp input position.

Press [F4] to display the Initialize Speed and Ramp
parameter screen without changing the current value
of initialize speed and initialize ramp.

If a value which is invalid is entered for Initialize Speed, the Invalid Entry screen is
displayed showing that the range of valid values is -3400 to 3400 RPM.

Initialize Speed and Ramp

entry screen 3.

1.

Press the numeric keys ([0] - [9]) to display a new
value for initialize ramp (INIT ACCEL).

Press [ENTER] to input the initialize ramp (INIT
ACCEL) value and display the Initialize Speed and
Ramp parameter screen.

Press [F4] to display the Initialize Speed and Ramp
parameter screen without changing the current value
of initialize speed or initialize ramp.

If a value which is invalid is entered for Initialize Ramp, the Invalid Entry screen is
displayed showing that the range of valid values is 1 to 800 revs/sec/sec.
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3.24 EXECUTION MODE

The Execution Mode defines how the ServoPro-lI Motion Control System begins execution
of the programmed blocks of steps during automatic operations (refer to "Section 4 -
Controls and Operations” for a description of automatic operations). There are two
execution modes:

Input Trigger Mode: The eight Programmable input/Output (1/0) locations are scanned.
If there is a change of state from OFF to ON, the block number
corresponding to the I/0 number which changed state will begin
execution.

Binary Trigger Mode: The last Programmable 1/O (#8) is defined as the MOVE input.
When the MOVE input changes state from OFF to ON, the block
number corresponding to the binary code on Programmable 1/0 #1
through #7 will begin execution. For example, if /O #2 and 1/O #6
are ON when MOVE changes from OFF to ON, block number 34
(binary 2 for I/0 #2 plus binary 32 for I/O #6) will begin execution.
Refer to Table 3.2 for a summary of binary codes. (Refer to "Section
4 - Controls and Operations” for more information on the
Programmable 1/0s.) The highest block number (all I/Os ON) is 127.

To access the Execution Mode parameter screen, press the [NEXT] key in the Initialize
Speed and Ramp parameter screen or the [PREV] key in the Digital Compensation
parameter screen.

Table 3.2 - Binary Code Summary
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Execution Mode parameter screen 3,

Execution Mode entry screen 3.

Press [ENTER] to display the Execution Mode entry
screen.

Press [NEXT] to display the Digital Compensation
parameter screen.

Press [PREV] to display the Initialize Speed and Ramp
parameter screen.

Press [F4] to display the Main Menu.
Press [NEXT] or [PREV] to display the alternate
execution mode selection (BINARY TRIG).

Press [ENTER] to input the execution mode and
display the Execution Mode parameter screen.

Press [F4] to display the Execution Mode parameter
screenwithout changing the current execution mode.
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3.2.5 DIGITAL COMPENSATION

Digital compensation is used to compensate for the differences between encoders. Refer
to "Section 1 - Description” for detailed information about proportional gain, the integral
term and the differential term (P, |, and D terms).

To access the Digital Compensation parameter screen, press the [NEXT] key in the
Execution Mode parameter screen or the [PREV] key in the Erase Program Blocks
parameter screen. :

Press [ENTER] to display the Digital Compensation
entry screen.

Press [NEXT] to display the Erase Program Blocks

parameter screen.
Digital Compensation 3. Press [PREV] to display the Execution Mode

parameter screen parameter screen.

4, Press [F4] to display the Main Menu.

Press the numeric keys ([0] - [9]) to display a new
value for the proportional gain (GAIN).

Press [ENTER] to input the gain setting and move the
cursor to the integral term input position.

Digital Compensation entry screen 3, Press [F4] to display the Digital Compensation
parameter screen without changing the current gain
setting.

If a value which is invalid is entered for Gain, the Invalid Entry screen is displayed showing
that the range of valid values is 1 to 256.
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Digital Compensatidn entry screen 3,

Press the numeric keys ([0] - [9]) to display a new
value for the integral term (INT).

Press [ENTER] to input the integral term and move
the cursor to the differential term input position.

Press [F4] to display the Digital Compensation
parameter screen without changing the- current
integral term. :

If a value which is invalid is entered for INT, the Invalid Entry screen is displayed showing
that the range of valid values is -127 to 127.

1.

Digital Compensation entry screen 3,

Press the numeric keys ([O] - [9]) to display a new
value for the differential term (DAMP).

Press [ENTER] to input the differential term and
display the Digital Compensation parameter screen.

Press [F4] to display the Digital Compensation
parameter screen without changing the current

differential term.

If a value which is invalid is entered for DAMP, the Invalid Entry screen is displayed
showing that the range of valid values is -127 to 127.
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3.2.6 ERASE PROGRAM BLOCKS

Erase Program Blocks is a function which allows the user to erase all of the steps
(commands) in all of the program blocks. Refer to "Section 3.4 - Programming Block
Commands” for information on programming block steps.

To access the Erase Program Blocks parameter screen, press the [NEXT] key in the Digital
Compensation parameter screen or the [PREV] key in the Engineering Units parameter
screen.

Press [ENTER] to display the first Erase Program
Blocks entry screen.

Press [NEXT] to display‘ the Engineering Units

parameter screen.
Erase Program Blocks 3. Press [PREV] to display the Digital Compensation
parameter screen parameter screen.

4, Press [F4] to display the Main Menu.

1. Press [F1] to continue with the Erase Program Blocks
function.
2. Press [F2] or [F4] to discontinue the Erase Program
Blocks function and display the Erase Program Blocks
Erase Program Blocks parameter screen.

entry screen
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Erase Program Blocks
entry screen

Press [F1] to continue with the Erase Program Blocks

‘function. THIS WILL ERASE ALL PROGRAM BLOCK

STEPS and display the Erase Program Blocks
parameter screen. '

Press [F2] or [F4] to discontinue the Erase Program
Blocks function and display the Erase Program Blocks
parameter screen.
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3.2.7 PASSWORD AUTHORIZATION

Password protection when entering the SETUP MODE or exiting the RUN MODE can be
enabled by setting DIP switch (S2) position #2 ON. A password may be any code from
0 to 9999. One code can be used for entering the SETUP MODE and a different code for
exiting RUN MODE. Authorization to exit RUN MODE will protect program MODE. The
default password codes are 9181. New password codes can be entered while in the
SETUP MODE. ‘

To access the Password Authorization codes parameter screen, press the [NEXT] key in
the Erase Program screen or the [PREV] key in the Engineering Units parameter screen.

Press [ENTER] to display the Password Authorization
entry screen.

Press [NEXT] to display the Engineering Units

parameter screen.
Password Authorization Codes . Press [PREV] to display the Erase Program parameter
parameter screen © screen.

4, Press [F4] to display the Main Menu.

Press the numeric keys ([O] - [9]) to display a new
value for setup code.

Press [ENTER] to input the setup code value and
move the cursor to the program code value.

Press [F4] to display the Password Authorization
entry screen parameter screen without changing the current value
of setup and program password codes.
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If a value which is invalid is entered for a passwork code, the Invalid Entry screen is
displayed showing that the range of valid values is O to 9999.

Press the numeric keys ([O] - [9]) to display a new
value for a password code (SETUP or PROG) (INIT
ACCEL).

Press [ENTER] to input the password code value and
display the Password Code parameter screen.

_ Password Authorization Code .
entry screen 3.  Press [F4] to display the Password Code parameter
' screen without changing the current value of either

password code.

3-18 PROGRAMMING WITH OPI _ FEBRUARY 1995



INDUSTRIAL INDEXING SYSTEMS, INC. IB-15B005
SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM USER’S GUIDE

3.3 BLOCK COMMANDS

Block commands are used to define a sequence of actions which the ServoPro-l Motion
Control System may execute during automatic operation. Refer to Table 3.3 for a
summary of commands. The commands are programmed into block steps, which are user
defined to fit specific applications.
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3.3.1 BLOCK COMMAND CATEGORIES
Block commands fall into one of three categories:

WAIT commands The specified condition of a wait command must be
satisfied before the ServoPro-1 Motion Control System
will execute the next command in the block. The wait
commands are:

WAIT TILL STOP
WAIT POSITION
WAIT DISTANCE
WAIT TIME (ms)
WAIT I/O

MOTION commands Motion commands are either INDEX or POSITION
commands. The ServoPro-l Motion Control System
checks the status of the motor before attempting to
execute a motion command. |If the motor is already
busy, the system waits to execute the next motion
command until the motor is no longer busy. The
motion commands are:

INDEX
POSITION

IMMEDIATE commands These commands are executed immediately if the
system is not executing a wait command. They are
executed whether the motor is busy or not. The
immediate commands are:

SET 0.0

CLR 0.0

TURN ON/OFF
DO WHILE
END WHILE
EXIT BLK IF I/O
EXIT BLOCK

The only command that does not fit into any of the above categories is the SEARCH FOR
I/0 command. This command sets up information to be used by the system to execute
the search at the end of an index or position motion. The SEARCH FOR I/O command is
treated like a motion command in that it is not executed while the motor is busy.
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3.3.2 BLOCK COMMAND EXECUTION

During execution of the block commands, the ServoPro-l1 Motion Control System does not
necessarily complete a command before the next one is executed. When an immediate
command follows a motion command, the system executes the immediate command
before the motion command is complete. Immediate commands are always completed
before the next command in the list is executed. ‘

For example, consider this block of steps:

1.1 INDEX
1.2 WAIT TILL STOP
1.3 TURN I/O ON

The motor will index the specified distance, wait for the motor to stop moving, and then
turn on the specified I/0. Now, consider this block of steps:

1.1 INDEX
1.2 TURN I/O ON
1.3 WAIT TILL STOP

The motor will start the index, turn the specified I/0 on while the system is still indexing,
and then after the index is complete wait for the motor to stop.
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333 BLOCK COMMAND SEQUENCING

During block command programming (refer to "Section 3.4 - Programming Block
Commands”), commands are inserted and deleted into block steps. The block commands
are then executed during automatic operation in sequential order, beginning with the "top”,
or lowest step number, of the block.

Figure 3.6A shows an example of two blocks. Block #1 contains three steps. The WAIT
POSITION command is in Step #1 and the TURN ON/OFF command is in Step #2. Step
#3 contains the END OF BLOCK command. The END OF BLOCK command is automatically
inserted into every block and cannot be deleted. Block #2 has not been programmed with
commands and contains only the END OF BLOCK command.

Figure 3.6B shows the blocks after the INDEX command is inserted into Block #1, Step
#3 - the END OF BLOCK command has moved to Step #4.

BLOCK #1 BLOCK §2

STEP §1 WA POSITION  END OF BLOCK
STEP #2  TURN ON/OFF

STEP §#3 END_OF BLOCK

STEP #4 (O]
STEP #5 :

STEP #6
STEP #7

BLOCK #1 BLOCK 2

STEP §1 _WAIT_POSITION END OF BLOCK
STEP #2 TURN ON/OFF
STEP #3 INDEX

STEP #4 END OF BLOCK ®
STEP §5
STEP 6
STEP #7
BLOCK #1 BLOCK #2

STEP H1 WAIT _POSITION END OF BLOCK

STEP §2 TURN_ON/OFF

STEP #3 WAIT TIME

STEP #4 INDEX ©)
STEP #5 END OF BLOCK
STEP #6
STEP §#7

BLOCK #1 BLOCK §2
STEP §#1  WAIT_POSITION END OF BLOCK
STEP #2 WAIT_TIME
STEP #3 INDEX
STEP 4 END OF BLOCK (0)
STEP #5
STEP #6
STEP #7

Figure 3.6

Block Command Insertion and Deletion

3 .24 PROGRAMMING WITH OPI FEBRUARY 1995



INDUSTRIAL INDEXING SYSTEMS, INC. IB-15B005
SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM USER’'S GUIDE

Figure 3.6C shows what happens after another command - WAIT TIME - is inserted into
Block #1, Step #3. Inserting a command into a step "pushes down" the following
commands into higher step numbers. Likewise, deleting a command from a step "pushes
up" the following commands into lower step numbers.

Figure 3.6D shows the blocks after the TURN ON/OFF command is deleted from Block #1,
Step #2. ‘
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3.4 PROGRAMMING BLOCK COMMANDS

Press the [F2] key while viewing the Main Menu screen on the Operator Interface (refer
to Figure 3.7) to put the ServoPro-I Motion Control System into the Program mode. Use
the Program mode to program blocks of steps (commands) that define a sequence of
actions which the ServoPro-I Motion Control System may execute during automatic

operations.

A total of 127 steps may be programmed.
Blocks may contain any number of steps, as
long as the total number of steps in all
blocks does not exceed 127. There could
be 127 blocks defined with one step each,
or there could be 1 block defined with 127
steps, or any combination in between.

After the blocks are programmed they are
stored in nonvolatile memory and do not
need to be programmed again, unless the
user application changes. They may ALL be
erased by using the Erase Program Blocks
function in the Setup mode (refer to
"Section 3.2 - Programming Setup
Information”).

Programming block steps through the
Operator Interface follows a general
pattern. Figure 3.8 shows a block diagram
of the programming block steps as outlined
in this section. Command parameter values
are defined and the commands are then
entered into the block steps. The command
parameter value may be entered during
programming or, in many cases, it may be
entered through one of four different
thumbwheel modules or through the
Operator Interface keypad during execution.

SERVOPRO MENU
F1=SETUP

F2=PROGRAM

F3=RUN MODE
an ‘\
(2] (3] =] [
41(5][6][=] [~
7 8 9 PREV F3

L ] O — ENTER F4

/)

Figure 3.7

Operator Interface
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A
INVALID ENTER BLOCK
ENTRY MENU
SCREEN [F4]
Figure 3.11 Figure 3.10
NTI
[F4] [ENTER]
COMMAND [F2 STEP
DELETION i ] MENU = displays the next/
SCREEN [NEXT]/[PREV] r:r\‘f;ous Step
. . —————
F 3.13 F 3.
igure [F110F2L0F4) igure 3.12
F1
[ENTER] [F4] [F1]
STEP _
COMMAND = displays the next/
SCREEN [NEXT]/[PREV]  Pprevious command
|lp———-—rernrnono——————
Figure 3.14
[ENTER]
[F4]
dlspio TWZ.
A o a
COMMAND Kyp
[ENTER] PARAMETER [ of &ri‘.’%.ﬂi“l%?:.
ég\ég);l A input during execution
ha)———— or
Figure 3.15 A displays cfl!.crruzﬂ'.et
command parameter
[A ] [ENTER] value selections
ENTER
[ENTER] [F4)
INITIAL INVALID
VALUE "'f;;j*— ENTRY
SCREEN SCREEN
Figure 3.16 Figure 3.17
A
[ENTER]

& If the volue is out of the valid range.

Commands with no parameters are inserted into the block step.
% Commands with parameters are inserted into the block step.

If KYPD is selected for method of parometer volue input during execution,
& Command is deleted from the block step.

Commands have different numbers of parameters and there are cursor
positions on the command entry screen for each parameter. The
command is inserted into the block step only when the last
parameter value is a valid entry.

Figure 3.8 - Programming Block Commands Block Diagram
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The steps for programming a block are:
1. Enter the block number in the Block Menu screen.

2. Insert and/or delete commands as needed using the Step Menu, the Step command
screens, and the Command Parameter entry screen.

The first screen after pressing [F2] in the Main Menu requires the block number entry. The
actions possible while the Block Menu screen (Figure 3.9) is displayed are:

Press the numeric keys ([0] - [9]) to display a new
block number. '

Press [ENTER] to display the Step Menu.

Press [F4] to display the Main Menu.

Figure 3.9
Block Menu Screen

If a value which is invalid is entered for the biock number, the Invalid Entry screen
(Figure 3.10) is displayed showing the range of valid values.

=1 1 Press [F4] to return to the Block Menu screen.

Figure 3.10
Invalid Entry Screen
The Step Menu displays the command currently in the
displayed block and step number (refer to Figure 3.11). (BLK.STP 1.3 refers to block
number 1 and step number 3.)

Commands are inserted into the currently displayed step number. Commands already
present in the block at the current or later step numbers are "pushed” down. That is, if
a command is inserted into step 1, the command that was in step 1 is moved to step 2,
the command in step 2 is moved to step 3, and so on. When a command is deleted, the
commands are similarly "pushed" up. The actions that are allowed while viewing the Step
Menu are on the following page.
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1. Press [F1] to display a Step command screen.

I 2. Press [F2] to display the Command Deletion screen.
This two-step deletion process prevents accidental
deletion if [F2] is pressed by mistake.

Figure 3.11 3. Press [NEXT] or [PREV] to access the next or
Step Menu Screen previous Step Menu.
4. Press [ENTER] to change or view the parameter

values of the command displayed in the current Step
Menu (refer to "Paragraph 3.4.17 - Changing Block
Command Parameter Values”).

5. Press [F4] to display the Block Menu.

Press [NEXT] or [PREV] to display the commands in the block. For example, if the Step
Menu currently displayed is BLK.STP 1.1, press [NEXT] to display the BLK.STP 1.2 Step
Menu or [PREV] to display the last Step Menu in that block. If the Step Menu currently
displayed is BLK.STP 3.4, press [NEXT] to display the BLK.STP 3.5 Step Menu or [PREV]
to display the BLK.STP 3.3 Step Menu.

The Command Deletion screen (Figure 3.12) permits deletion of the current BLK.STP
command. The actions that are allowed while viewing the Command Deletion screen are:

Press [F1] to delete the current BLK.STP command
and display the Step Menu. :

Press [F2] or [F4] to display the Step Menu without
deleting the current BLK.STP command.

Figure 3.12
Command Deletion Screen
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The Step command screen (Figure 3.13) displays a command that may be entered into the
block step. For many commands, before the command can be entered into the block step,
the command parameter values must be entered in the Command Parameter entry screen.
The actions that are allowed while viewing the Step command screen are:

Press [ENTER] to display the Command Parameter
entry screen, if the command has parameters
associated with it (refer to Table 3.3).

Press [ENTER] to enter the command into the block
step and display the Step Menu, if the command

Figure 3.13 does not have parameters associated with it (refer to
Step Command Screen Table 3.3).

3. Press [NEXT] or [PREV] to display a different Step
command screen.

4. Press [F4] to display the Step Menu.

Access the different commands by pressing the [NEXT] or [PREV] key while in a Step
command screen. The [NEXT] key displays the command which is next on the list; the
[PREV] key displays the previous command from the list. The list order of the commands
is as follows:

POSITION

INDEX

SEARCH FOR 1/O
WAIT TIME (ms)
EXIT BLK IF I/0
WAIT TILL STOP
WAIT POSITION
WAIT DISTANCE
SET 0.0

CLR 0.0

TURN ON/OFF
DO WHILE

END WHILE
EXIT BLOCK
WAIT 1/0
PRESET BATCH

CONORRWON =

— el el el el )
ONRWON=O

This list forms a continuous loop so that, if the [NEXT] key is pressed at the WAIT 1/O
command screen, the POSITION command screen is displayed. Likewise, if [PREV] is
pressed at the POSITION command screen, the WAIT I/0O command screen is displayed.

The Command Parameter entry screen (Figure 3.14) allows the command parameter value
to be changed. The actions possible while viewing the Command Parameter entry screen
are on the next page.
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Press the numeric keys ([0] - [9]) to display a new
value.

Press [NEXT] or [PREV] to specify the method for
parameter value input during execution (refer to
Table 3.3 for parameters which allow this). TW1,

Figure 3.14 TW2, TW3, TW4, (thumbwheel #1 - thumbwheel

Command Parameter #4) and KYPD (Operator Interface keypad) will be

Entry Screen sequentially displayed as the INEXT]/[PREV] keys are
pressed.

3. Press [ENTERI] to input the parameter value or the

method of parameter value input. The cursor is
moved to the next parameter input position if there
are more parameters associated with the command.
(Refer to Table 3.3 for the number of parameters
associated with each command.) If there are no
more parameters, the command is entered into the
block step and the Step Menu is displayed.

4, Press [F4] to display the Step Menu without entering
the command into the block step.

If the KYPD option is chosen as the method of entering the command parameter value
during execution, an Initial Value screen is displayed prompting for an initial parameter
value (refer to Figure 3.15).

Press the numeric keys ([0] - [9]) to display a new
initial command parameter value.

Press [ENTER] to input the initial parameter value.
The cursor is moved to the next parameter input

i position if there are more parameters associated with
Figure 3.15 the command (refer to Table 3.3 for the number of
Initial Value Screen parameters associated with each command). If there
are no more parameters, the command is entered
into the block step and the Step Menu is displayed.

3. Press [F4] to display the Command Parameter entry
screen without moving the cursor.

If a value which is invalid is entered for the Command Parameter, the Invalid Entry screen
is displayed showing the range of valid parameter values (refer to Figure 3.16). The action
that is permitted while viewing the Invalid Entry screen are:
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1. Press [F4] to display the Command Parameter entry
screen.

Figure 3.16
Invalid Entry Screen

In this section, each Step command screen is shown with a list of possible action options
to take while viewing the screen. The Command Parameter entry screen(s) is then be
shown with a list of the actions to take to change the value of the parameter and other
possible action options to take while viewing the screen. Initial Value screens are shown
for the command parameters which have them.
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3.4.1 POSITION

A "Position" movement is one which uses "Home" or 0.00 as the starting point. The
position which is programmed is relative to the "Home" position. The final position is
controlled by the sign (plus or minus) of the programmed value, but the direction of
movement depends on the starting point relative to the "Home" position.

000 revs (+ or ).

|': R

To access the POSITION command screen, press the [NEXT] key while viewing the WAIT
1/0 command screen or the [PREV] key while viewing the INDEX command screen.
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POSITION command screen

POSITION entry screen

Press [ENTER] to display the POSITION entry screen.
Press [NEXT] to display the INDEX command screen.

Press [PREV] to display the WAIT I/O command
screen.

Press [F4] to display the Step Menu.

Press the numeric keys ([0] - [9]) to display a new
position value. Use the decimal point [.] as needed.

Press [NEXT] or [PREV] to specify the method for
parameter value input during execution. TW1, TW2,
TW3, TW4, (thumbwheel #1 - thumbwheel #4) and
KYPD (Operator Interface keypad) will be
sequentially displayed as the [NEXTI/[PREV] keys are
pressed.

Press [ENTER] to input the position value and move
the cursor to the SPEED input position..

Press [F4] to display the Step Menu without entering
the command into the block step.

If the KYPD option is chosen as the method of entering the position value during
execution, an Initial Value screen is displayed prompting for an initial position value.

Press the numeric keys ([O] - [9]) to display a new
initial position value. Use the decimal point [.] key
as needed.

Press [ENTER] to input the initial position value and
move the cursor to the SPEED input position.

Press [F4] to display the POSITION entry screen
without moving the cursor.

If a value which is invalid is entered for POS, the Invalid Entry screen is displayed showing
that the range of valid values is -2000 to 2000 revs.

To access the SPEED input cursor position, press [ENTER] while the cursor is at the POS

input position.
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Press the numeric keys ([O] - [9]) to display a new
position movement speed value.

Press [NEXT] or [PREV] to specify the method for
parameter value input during execution. TW1, TW2,

TW3, TW4, (thumbwheel #1 - thumbwheel #4) and
POSITION entry screen KYPD (Operator Interface keypad) will be
sequentially displayed as the [NEXT]/[PREV] keys are
pressed.

3. Press [ENTER] to input the speed value and move the
cursor to the ACCEL input position.

4. Press [F4] to display the Step Menu without entering
the command into the block step.

If the KYPD option is chosen as the method of entering the position movement speed value
during execution, an Initial Value screen is displayed prompting for an initial speed
value.

1. Press the numeric keys ([0] - [9]) to display a new
initial speed value. :

2. Press [ENTER] to input the initial speed value and
move the cursor to the ACCEL input position.

3. Press [F4] to display the POSITION entry screen
without moving the cursor.

If a value which is invalid is entered for SPEED, the Invalid Entry screen is displayed
showing that the range of valid values is 1 to 3400 RPM.

To access the ACCEL input cursor position, press [ENTER] while the cursor is atthe SPEED
input position.
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Press the numeric keys ([0] - [9]) to display a new
position movement ramp rate value.

Press [NEXT] or [PREV] to specify the method for
parameter value input during execution. TW1, TW2,
TW3, TW4, (thumbwheel #1 - thumbwheel #4) and
POSITION entry screen KYPD (Operator Interface keypad) will be
sequentially displayed as the [NEXT]/[PREV] keys are
pressed.

3. Press [ENTER] to input the ramp rate value and move
the cursor to the DEG input position.

4. Press [F4] to dlsplay the Step Menu without entenng
the command into the block.

If the KYPD option is chosen as the method of entering the position movement ramp rate
value during execution, an Initial Value screen is displayed prompting for an initial ramp
rate value. .

Press the numeric keys ([0] - [9]) to display a new
initial ramp rate value.

Press [ENTER] to input the initial ramp rate value and
move the cursor to the DEG input position.

Press [F4] to display the POSITION entry screen
without moving the cursor.

If a value which is invalid is entered for ACCEL, the Invalid Entry screen is displayed
showing that the range of valid values is 1 to 800 revs/sec/sec.

To access the DEG input cursor position, press [ENTER] while the cursor is at the ACCEL
input position. .

Press the numeric keys ([0] - [9]) to display a new
position movement degree value.

Press [ENTER] to input the degree value, enter the
POSITION command into the block step, and display
the Step Menu.

POSITION entry screen

3. Press [F4] to display the Step Menu without entering
the command into the block step.

If a value which is invalid is entered for DEG, the Invalid Entry screen is displayed showing
that the range of valid values is O to 9.
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3.4.2 INDEX

An "Index" movement is one which uses its present location as the starting point. The
index which is programmed is relative to that present location starting point. The direction
of the movement is controlled by the sign (plus or minus) of the programmed value.

_

To access the INDEX command screen, press the [NEXT] key while viewing the POSITION
command screen or the [PREV] key while viewing the SEARCH FOR 1/0 command screen.
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INDEX command screen

INDEX entry screen

Press [ENTER] to display the INDEX entry screen.

Press [NEXT] to display the SEARCH FOR 1/0
command screen.

Press [PREV] to display the POSITION command
screen.

Press [F4] to display the Step Menu.

Press the numéric keys ([0] - [9]) to display a new
position value. Use the decimal point [.] as needed.

Press [NEXT] or [PREV] to specify the method for
parameter value input during execution. TW1, TW2,
TW3, TW4, (thumbwheel #1 - thumbwheel #4) and
KYPD (Operator Interface keypad) will be
sequentially displayed as the [NEXT}/[PREV] keys are
pressed.

Press [ENTERI to input the position value and move
the cursor to the SPEED input position.

Press [F4] to display the Step Menu without entering
the command into the block step. ,

If the KYPD option is chosen as the method of entering the position value during
execution, an Initial Value screen is displayed prompting for an initial position value.

Press the numeric keys ([O] - [9]) to display a new
initial position value. Use the decimal point [.] key
as needed.

Press [ENTER] to input the initial position value and
move the cursor to the SPEED input position.

Press [F4] to display the INDEX entry screen without
moving the cursor.

If a value which is invalid is entered for IDX, the Invalid Entry screen is displayed showing
that the range of valid values is -2000 to 2000 revs.

To access the SPEED input cursor posntlon, press [ENTER] while the cursor is at the IDX

input position.
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Press the numeric keys ([0] - [9]) to display a new
index movement speed value.

Press [NEXT] or [PREV] to specify the method for
parameter value input during execution. TW1, TW2,
TW3, TW4, (thumbwheel #1 - thumbwheel #4) and
INDEX entry screen KYPD (Operator Interface keypad) will be
sequentially displayed as the [INEXT]/[PREV] keys are
pressed.

3. Press [ENTER] to input the speed value and move the
cursor to the ACCEL input position.

4. Press [F4] to display. the Step Menu without entering
the command into the block step.

If the KYPD option is chosen as the method of entering the index movement speed value
during execution, an Initial Value screen is displayed prompting for an initial speed value.

1. Press the numeric keys ([0] - [9]) to display a new
initial speed value.

2. Press [ENTER] to input the initial speed value and
move the cursor to the ACCEL input position.

3. Press [F4] to display the INDEX entry screen.

If a value which is invalid is entered for SPEED, the Invalid Entry screen is displayed
showing that the range of valid values is 1 to 3400 RPM.

To access the ACCEL input cursor position, press [ENTER] while the cursor is at the SPEED
input position.
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Press the numeric keys ([0] - [9]) to display a new
index movement ramp rate value.

Press [NEXT] or [PREV] to specify the method for -
parameter value input during execution. TW1, TW2,
TW3, TW4, (thumbwheel #1 - thumbwheel #4) and
INDEX entry screen KYPD (Operator Interface keypad) will be
sequentially displayed as the [NEXT]/[PREV] keys are
pressed.

3. Press [ENTER] to input the ramp rate value and move
the cursor to the DEG input position.

4, Press [F4] to display the Step Menu without entering
the command into the block.

If the KYPD option is chosen as the method of entering the index movement ramp rate
value during execution, an Initial Value screen is displayed prompting for an initial ramp
rate value.

Press the numeric keys ([O] - [9]) to display a new
initial ramp rate value.

Press [ENTER] to input the initial ramp rate value and
move the cursor to the DEG input position.

Press [F4] to display the INDEX entry screen.

If a value which is invalid is entered for ACCEL, the Invalid Entry screen is displayed
showing that the range of valid values is 1 to 800 revs/sec/sec.

To access the DEG input cursor position, press [ENTER] while the cursor is at the ACCEL
input position.

Press the numeric keys ([0] - [9]) to display a new
index movement degree value.

Press [ENTER] to input the degree value, enter the
INDEX command into the block step, and display the
Step Menu.

INDEX entry screen
3. Press [F4] to display the Step Menu without entering
the command into the block step.

If a value which is invalid is entered for DEG, the Invalid Entry screen is displayed showing
that the range of valid values is O to 9.
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3.4.3 SEARCH FOR I/O

The "Search for I/0" function is a "feed-to-sensor" function for indexing or positioning on
an external switch or sensor. A position or index movement is continued at the Search for -
I/0 function speed until a defined Programmable Input/Output location is energized (turned
ON or OFF) or until the maximum search distance is travelled. The maximum search
distance serves as a default limit. It prevents the search from continuing past the defined
number of revolutions if the defined input does not energize. The ServoPro-lI Motion
Control System will travel the post distance after the defined input has been energized.
The SEARCH FOR 1/0 command must come before a POSITION or INDEX command.
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The SEARCH FOR I\O command requires input of five parameter values:

To access the SEARCH FOR I/0 command screen, press the [NEXT] key while viewing the
INDEX command screen or the [PREV] key while viewing the WAIT TIME (ms) command

screen.

L

SEARCH FOR 1/0 command screen 3,

4.

I/0 ON/QFF entry screen 3.

Press [ENTER] to display the 1O ON/OFF entry
screen.

Press [NEXT] to display the WAIT TIME (ms)
command screen.,

Press [PREV] to display the INDEX command screen.

Press [F4] to display the Step Menu.

Press [ENTER] to input the ON state as the energized
state and display the SEARCH FOR /O entry screen.

Press [NEXT] or [PREV] to display the alternate
energized state selection.

Press [F4] to display the Step Menu without entering
the command into the step block.
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Press [ENTER] to input the OFF state as the
energized state and display the SEARCH FOR 1/0
entry screen. .

Press [NEXT] or [PREV] to display the alternate
energized state selection.

1/0 ON/OFF entry screen ' .
3.  Press[F4] to display the Step Menu without entering
the command into the step block.

To access the SEARCH FOR I/0 entry screen, press [ENTER] while viewing the 1/0 ON/OFF
entry screen.

Press the numeric keys ([0] - [9]) to display a new
distance value. Use the decimal point [.] as needed.

Press [NEXT] or [PREV] to specify the method for
parameter value input during execution. TW1, TW2,

- TW3, TW4, (thumbwheel #1 - thumbwheel #4) and
SEARCH FOR 1/0 entry screen KYPD (Operator Interface keypad) will be
sequentially displayed as the [NEXT]/[PREV] keys are
pressed.

3. Press [ENTER] to input the search distance value and
move the cursor to the POST DIST input position.

4. Press [F4] to display the Step Menu without entering
the command into the block step.

If the KYPD option is chosen as the method of entering the search distance value during
execution, an Initial Value screen is displayed prompting for an initial position value.

1. Press the numeric keys ([0] - [9]) to display a new
initial search distance value. Use the decimal point
[.] key as needed.

2. Press [ENTER] to input the initial search distance
value and move the cursor to the POST DIST input
position.

3. Press [F4] to display the SEARCH FOR /O entry
screen without moving the cursor.

If a value which is invalid is entered for SRCH DIST, the Invalid Entry screen is displayed
showing that the range of valid values is -2000 to 2000 revs.

To access the POST DIST input cursor position, press [ENTER] while the cursor is at the
SRCH DIST input position. -
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- SEARCH FOR /O entry screen

Press the numeric keys ([0] - [9]) to display a new
post distance value. :

Press [NEXT] or [PREV] to specify the method for
parameter value input during execution. TW1, TW2,
TW3, TW4, (thumbwheel #1 - thumbwheel #4) and
KYPD (Operator Interface keypad) will be
sequentially displayed as the [NEXTI/[PREV] keys are
pressed.

Press [ENTER] to input the post distance value and
move the cursor to the I/O input position.

Press [F4] to display the Step Menu without entering
the command into the block step.

If the KYPD option is chosen as the method of entering the post distance value during
execution, an Initial Value screen is displayed prompting for an initial post distance value.

Press the numeric keys ([O] - [9]) to display a new
initial post distance value. Use the decimal point [.]
key as needed.

Press [ENTER] to input the initial post distance value
and move the cursor to the I/O input position.

Press [F4] to display the SEARCH FOR 1/O entry
screen. ‘

If a value which is invalid is entered for POST DIST, the Invalid Entry screen is displayed
showing that the range of valid values is -2000 to 2000 revs.

To access the 1/0 input cursor position, press [ENTER] while the cursor is at the POST

DIST input position.
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Press the numeric keys ([0] - [9]) to display a new
Programmable Input/Output location number.

Press [ENTER] to input the /0 number and move the
cursor to the SPEED input position.

SEARCH FOR 1/O entry screen 3, Press [F4] to display the Step Menu without entering
the command into the block.

If a value which is invalid is entered for 1/O, the Invalid Entry screen is displayed showing
that the range of valid values is 1 to 8.

To access the SPEED input cursor position, press [ENTER] while the cursor is at the 1/O
input position.

Press the numeric keys ([0] - [9]) to display a new
Search for I/0 function speed value.

Press [NEXT] or [PREV] to specify the method for
parameter value input during execution. TW1, TW2,
s —— "TW3, TW4, (thumbwheel #1 - thumbwheel #4) and
SEARCH FOR 1/O entry screen KYPD (Operator Interface keypad) will be

-sequentially displayed as the [NEXT]/[PREV] keys are
pressed.

3. Press [ENTER] to input the speed value, enter the
SEARCH FOR I/0 command into the block step, and
display the Step Menu.

4, Press [F4] to display the Step Menu without entering
the command into the block step.

If the KYPD option is chosen as the method of entering the Search for 1/0 function speed
value during execution, an Initial Value screen is displayed prompting for an initial speed
value. ’

Press the numeric keys ([0] - [9]) to display a new
initial speed value.

Press [ENTER] to input the initial speed value, enter
the SEARCH FOR 1/0 command into the block step,
and display the Step Menu.

3. Press [F4] to display the SEARCH FOR /O entry
screen without moving the cursor.

If' a value which is invalid is entered for SPEED, the Invalid Entry screen is displayed
showing that the range of valid values is 1 to 3400 RPM.
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3.4.4 WAIT TIME (ms)

The WAIT TIME command provides a programmed delay. When the ServoPro-l1 Motion
Control System executes the WAIT TIME command, it will wait the specified number of
milliseconds (ms) until it begins execution of the next command.

[ S

To access the WAIT TIME command screen, press the [NEXT] key while viewing the
SEARCH FOR I/0 command screen or the [PREV] key while viewing the EXIT BLK IF 1/O

command screen.

WAIT TIME command screen

3.

Press [ENTER] to display the WAIT TIME entry
screen.

Press [NEXT] to display the EXIT BLK IF IO
command screen,

Press [PREV] to display the SEARCH FOR 1/0
command screen.

Press [F4]. to display the Step Menu.
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Press the numeric keys ([0] - [2]) to display a new
time value. :

Press [NEXT] or [PREV] to specify the method for
parameter value input during execution. TW1, TW2,
TW3, TW4, (thumbwheel #1 - thumbwheel #4) and

WAIT TIME entry screen KYPD (Operator Interface keypad) will be
sequentially displayed as the [NEXT]/[PREV] keys are
pressed.

3. Press [ENTER] to input the time value, enter the
WAIT TIME command into the block step, and
display the Step Menu.

4. Press [F4] to display the Step Menu without entering
the command into the block step.

If the KYPD option is chosen as the method of entering the time value during execution,
an Initial Value screen is displayed prompting for an initial time value.

Press the numeric keys ([0] - [9]) to display a new
initial time value. :

Press [ENTER] to input the initial time value, enter
the WAIT TIME command into the block step, and
display the Step Menu.

3. Press [F4] to display the WAIT TIME entry screen.

If a value which is invalid is entered for TIME, the Invalid Entry screen is displayed showing
that the range of valid values is 1 to 10000 ms.
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3.4.5 EXIT BLK IF 1/O

The EXIT BLK IF I/0 command forces termination of block execution if the defined input
is energized (turned ON or OFF).

The EXIT BLK IF I/O command requires input of two parameter values:

To access the EXIT BLK IF I/O command screen, press the [NEXT] key while viewing the
WAIT TIME (ms) command screen or the [PREV] key while viewing the WAIT TILL STOP
command screen.

1. Press [ENTER] to display the I/0O ON/OFF entry
screen.

2. Press'{NEXT] to display the WAIT TILL STOP
command screen.

EXIT BLK IF /O command screen 3. Press [PREV] to display the WAIT TIME (ms)
command screen.

4, Press [F4] to display the Step Menu.
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I/0 ON/OFF entry screen

Press [ENTER] to input the ON state as the energized
state and display the EXIT BLK IF 1/O entry screen.

Press [NEXT] or [PREV] to display the I/0 OFF
energized state selection.

Press [F4] to d:splay the Step Menu without enterlng
the command into the step block.

Press [ENTER] to input the OFF state as the
energized state and display the EXIT BLK IF I/O entry
screen.

Press [NEXT] or [PREV] to display the 1/0 ON
energized state selection.

Press [F4] to display the Step Menu without entering
the command into the step block.

To access the EXIT BLK IF I/O entry screen, press [ENTER] while viewing the I/0O ON/OFF

entry screen.

EXIT BLK IF I/O entry screen

Press the numeric keys ([0] - [9]) to display a new
input/output number.

Press [ENTER] to input the input/output number,

~enter the EXIT BLK IF I/O command into the block

step, and display the Step Menu.

Press [F4] to display the Step Menu without entering
the command into the block.

If a value which is invalid is entered for I/0, the Invalid Entry screen is displayed showing
that the range of valid values is 1 to 8.
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3.4.6 WAIT TILL STOP

The WAIT TILL STOP command forces the ServoPro-1 Motion Control System to wait until
the current movement command is complete before executing the next step in the block.

To access the WAIT TILL STOP command screen, préss the [NEXT] key while viewing the
EXIT BLK IF I/O command screen or the [PREV] key while viewing the WAIT POSITION
command screen.

Press [ENTER] to enter the WAIT TILL STOP
command into the block step and display the Step
Menu.

Press [NEXT] to display the WAIT POSITION
command screen. .

3. Press [PREV] to display the EXIT BLK IF 1/O
command screen.

4, Press [F4] to display the Step Menu without entering
the command into the block step.
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3.4.7 WAIT POSITION

The WAIT POSITION command forces the ServoPro-1 Motion Control System to wait until
the motor travels to the specified position relative to the 0.0 location before beginning
execution of the next step in the block. The WAIT POSITION command must follow a
POSITION or INDEX command.

The WAIT POSITION command requires input of one parameter value:

To access the WAIT POSITION command screen, press the [NEXT] key while viewing the
WAIT TILL STOP command screen or the [PREV] key while viewing the WAIT DISTANCE
command screen.

Press [ENTER] to display the WAIT POSITION entry
screen.

Press [NEXT] to display the WAIT DISTANCE
command screen.

WAIT POSITION command screen 3, Press [PREV] to' display the WAIT TILL STOP
command screen.

4. Press [F4] to display the Step Menu.

FEBRUARY 1995 PROGRAMMING WITH OPI 3 - 51



IB-15B005
USER'S GUIDE

INDUSTRIAL INDEXING SYSTEMS, INC.
SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM

WAIT POSITION entry screen

Press the numeric keys ([0] - [9]) to display a new
position value. Use the decimal key [.] as needed.
Press [NEXT] or [PREV] to specify the method for
parameter value input during execution. TW1, TW2,
TW3, TW4, (thumbwheel #1 - thumbwheel #4) and
KYPD (Operator Interface keypad) will be
sequentially displayed as the [NEXT]/[PREV] keys are
pressed.

Press [ENTER] to input the position value, enter the
WAIT POSITION command into the block step, and
display the Step Menu.

Press [F4] to display the Step Menu without entering
the command into the block step.

If the KYPD option is chosen as the method of entering the position value during
execution, an Initial Value screen is displayed prompting for an initial position value.

Press the numeric keys ([0] - [9]) to dlsplay a new
initial position value.

Press [ENTER] to input the initial position value, enter
the WAIT POSITION command into the block step,
and disp!ay_ the Step Menu.

Press [F4] to display the WAIT POSITION entry
screen.

If a value which is invalid is entered for POSITION, the Invalid Entry screen is displayed
showing that the range of valid values is -2000 to 2000 revs.
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3.4.8 WAIT DISTANCE

The WAIT DISTANCE command forces the ServoPro-l Motion Control System to wait until
the motor travels the specified incremental distance relative to the starting position of the
previous initiated move before executing the next step in the block. If the ServoPro-I-|
Motion Control System is not moving at the time this command is encountered, the
command is ignored. '

To access the WAIT DISTANCE command screen, press the [NEXT] key while viewing the
WAIT POSITION command screen or the [PREV] key while viewing the SET 0.0 command
screen.

Press [ENTER] to display the WAIT DISTANCE entry
screen.

Press [NEXT] to display the SET 0.0 command
screen.

WAIT DISTANCE command screen 3, Press [PREV] to display the WAIT POSITION
command screen.

4, Press [F4] to display the Step Menu.
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=l

WAIT DISTANCE entry screen

Press the numeric keys ([0] - [9]) to display a new
distance value. Use the decimal key [.] as needed.

Press [NEXT] or [PREV] to specify the method for
parameter value input during execution. TW1, TW2,
TW3, TW4, (thumbwheel #1 - thumbwheel #4) and
KYPD (Operator Interface keypad) will be
sequentially displayed as the [NEXTI/[PREV] keys are
pressed.

Press [ENTER] to input the distance value, enter the
WAIT DISTANCE command into the block step, and
display the Step Menu.

Press [F4] to display the Step Menu without entering
the command into the block step.

If the KYPD option is chosen as the method of entering the distance value during
execution, an Initial Value screen is displayed prompting for an initial distance value.

1.

Press the numeric keys ([0] - [9]) to display a new
initial distance value. :

Press [ENTER] to input the initial position value, enter
the WAIT DISTANCE command into the block step,
and display the.Step Menu.

Press [F4] to display the WAIT DISTANCE entry
screen. '

If a value which is invalid is entered for DISTANCE, the Invalid Entry screen is displayed
showing that the range of valid values is -2000 to 2000 revs.
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349 SET 0.0

The SET 0.0 command forces the current position of the motor to be an absolute 0.0 (also
referred to as a "floating home"). The "floating home" will be 0.0 for all subsequent
positioning movements until a CLR 0.0 (Clear 0.0) command is issued.

To access the SET 0.0 command screen, press the [NEXT] key while viewing the WAIT
DISTANCE command screen or the [PREV] key while viewing the CLR 0.0 command
screen.

Préss [ENTER] to enter the SET 0.0 command into
the block step and display the Step Menu.

Press [NEXT] to display the CLR 0.0 command
screen.

SET 0.0 command screen 3. Press [PREV] to display the WAIT DISTANCE
command screen.

4, Press [F4] to display the Step Menu wit_hout entering
the command into the block step.
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3.4.10 CLR 0.0

The CLR 0.0 (Clear 0.0) clears the set 0.0 ("floating home") and returns the ServoPro-I-|
Motion Control System to the initialized absolute 0.0.

To access the CLR 0.0 command screen, press the [NEXT] key while viewing the SET 0.0
command screen or the [PREV] key while viewing the TURN ON/OFF command screen.

1. Press [ENTER] to enter the CLR 0.0 command into
the block step and display the Step Menu.

2. Press [NEXT] to display the TURN ON/OFF command
screen.

CLR 0.0 command screen 3. Press [PREV] to display the SET 0.0 command
screen.

4. Press [F4] to display the Step Menu without entering
the command into the block step.
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3.4.11 TURN ON/OFF

The TURN ON/OFF command turns the defined Programmable Input/Output location or the
drive module ON or OFF.

The TURN ON/OFF command requires inpUt of one or two parameter values (DRIVE
ON/OFF or I/0 ON/OFF and 1/0):

To access the TURN ON/OFF command screen, press the [NEXT] key while viewing the
CLR 0.0 command screen or the [PREV] key while viewing the DO WHILE command
screen.

1. Press [ENTER] to display the TURN ON/OFF entry
screen.

2. Press [NEXT] to display the DO WHILE command
screen.

TURN ON/OFF command screen 3, Press [PREV] to display the CLR 0.0 command
screen.

4.  Press [F4] to display the Step Menu.
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Press [ENTER] to specify I/0 ON as output and
display the 17O entry screen.

Press [NEXT] to display the I/0 OFF selection of the
~ TURN ON/OFF entry screen.

TURN ON/OFF entry screen 3. Press [PREV] to display the DRIVE OFF selection of
the TURN ON/OFF entry screen.

4, Press [F4] to display the Step Menu without entering
the command into the step block.

1. Press [ENTER] to specify 1/0 OFF as output and
display the I/O entry screen.

2. Press [NEXT] to display the DRIVE ON selection of
the TURN ON/OFF entry screen.

TURN ON/OFF entry screen 3. Press [PREV] to display the I/0O ON selection of the
TURN ON/OFF entry screen.

4, Press [F4] to display the Step Menu without entering
the command into the step block.

Press [ENTER] to specify DRIVE ON as output, enter
the TURN ON/OFF command into the block step, and
display the Step Menu.

Press [NEXT] to display the DRIVE OFF selection of
the TURN ON/OFF entry screen.

TURN ON/OFF entry screen

3. Press [PREV] to display the I/0 OFF selectlon of the
TURN ON/OFF entry screen.

4, Press [F4] to display the Step Menu without entering
the command into the step block.
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TURN ON/OFF entry screen

Press [ENTER] to specify DRIVE OFF as output, enter
the TURN ON/OFF command into the block step, and
display the Step Menu.

Press [NEXT] to display the I/O ON selection of the
TURN ON/OFF entry screen.

Press [PREV] to display the DRIVE ON selection of
the TURN ON/OFF entry screen.

Press [F4] to display the Step Menu without entering
the command into the step block.

To access the 1/0 entry screen, press [ENTER] while viewing the TURN ON/OFF entry
screen with an 1/0 ON or I/O OFF output selection.

1/O entry screen

Press the numeric keys ([0] - [9]) to display a new
output number.

Press [ENTER] to input the output number, enter the
TURN ON/OFF command into the block step, and
display the Step Menu.

Press [F4] to display the Step Menu without entering
the command into the block.

If a value which is invalid is entered for 1/0, the Invalid Entry screen is displayed showing
that the range of valid values is 1 to 8.
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3.4.12 DO WHILE

The DO WHILE command is an instruction to repeat the program steps between the DO
WHILE command and the END WHILE command until the specified condition is met. There
are four conditions in which may be specified to control the execution of the loop:

N o

2) COUNT

The DO WHILE loop will be repeated while the I/O is in the specified state,
(State may be specified as ON or OFF). The I/O state is checked before each
pass thru the DO WHILE loop.

The DO WHILE loop will be repeated COUNT number of times.

3) UNTIL EXIT The DO WHILE loop will be repeated until a terminating condition occurs.

4) BATCH

These conditions are:

3.1 Change from AUTO to MANUAL mode.
RESET input is ON.

CW or CCW limit switch input is ON.
Following error has occurred.
Keyswitch is set to PROGRAM mode.

Wwww
hwWN

The BATCH COUNTER for the ServoPro-l can be used by different program
blocks using the DO WHILE BATCH command.

The BATCH COUNTER is decrement once every loop of the DO WHILE
BATCH -> ENDWHILE portion of the block. The program will stop looping
when the BATCH COUNTER reaches the value zero and then execute the
next command after the ENDWHILE. When the next DO WHILE BATCH
command is encounter and the BATCH COUNTER is zero, the BATCH
COUNTER will be restarted with its specified value.

If execution of the block is terminated before the DO WHILE BATCH loop has
been completed, the BATCH COUNTER will not be modified on restarting a
DO WHILE BATCH loop. It will resume down counting at its previous count
value so the program can complete the batch.

If the situation rises where BATCH COUNTER needs to restart at its’ original
value or some other value for one loop, the PRESET BATCH can be utilized
{refer to Section 3.4.16).
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The DO WHILE command requires input of one or two parameter values:

To access the DO WHILE command screen, press the [NEXT] key while viewing the TURN
ON/OFF command screen or the [PREV] key while viewing the END WHILE command
screen. ‘ ‘
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DO WHILE command screen

DO WHILE entry screen

SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM
Press [ENTER] to display the DO WHILE entry screen.

Press [NEXT] to display the END WHILE command
screen.

Press [PREV] to display the TURN ON/OFF command
screen. |

Press [F4] to display the Step Menu.

Press [ENTER] to select UNTIL EXIT as the Do While
loop termination condition, enter the DO WHILE
command into the block step, and display the Step
Menu.

Press [NEXT] to display the I/0O ON selection of the
DO WHILE entry screen.

Press [PREV] to display the COUNT selection of the
DO WHILE entry screen.

Press [F4] to display the Step Menu without entering
the command into the step block.

Press [ENTER] to select I/0 ON as the Do While loop
termination condition and display the /O entry
screen.

Press [NEXT] to display the I/0 OFF selection of the
DO WHILE entry screen.

Press [PREV] to display the DO UNTIL selection of
the DO WHILE entry screen.

Press [F4] to diépiay the Step Menu without entering
the command into the step block.
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1. Press [ENTER] to select I/0 OFF as the Do While loop
termination condition and display the 1/O entry
screen.

2. Press [NEXT] to display the COUNT selection of the
DO WHILE entry screen.

DO WHILE entry screen

3. Press [PREV] to display the I/0 ON selection of the
DO WHILE entry screen.

4. Press [F4] to display the Step Menu without entering
the command into the step block.

To access the 1/0 entry screen, press [ENTER] while viewing the 1/0 ON or I/O OFF
selections of the DO WHILE entry screen.

1. Press the numeric keys ([0] - [9]) to display a new
input number.

2. Press [ENTER] to input the input number, enter the
DO WHILE command into the block step, and display
the Step Menu.

1/O entry screen
3. Press [F4] to display the Step Menu without entering
the command into the block.

If a value which is invalid is entered for 1/0, the Invalid 'Entry screen is displayed showing
that the range of valid values is 1 to 8.

To access the COUNT selection of the DO WHILE entry screen, press [NEXT] while
viewing the 1/0 OFF selection of the DO WHILE entry screen, or press [PREV] while
viewing the UNTIL EXIT selection of the DO WHILE entry screen.

Press [ENTER] to choose loop repetition as the Do
While loop termination condition and display the
COUNT entry screen.

Press [NEXT] to display the UNTIL EXIT selection of
the DO WHILE entry screen.

DO WHILE entry screen

3. Press [PREV] to display the I/0 OFF selection of the
DO WHILE entry screen.

4. Press [F4] to display the Step Menu W|thout entenng
the command into the step block.
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COUNT entry screen

4.

Press the numeric keys ([0] - [9]) to display a new
count value.

Press [NEXT] or [PREV] to specify the method for
parameter value input during execution. TW1, TW2,
TW3, TW4, (thumbwheel #1 - thumbwheel #4) and
KYPD (Operator Interface keypad) will be
sequentially displayed as the [INEXT]/[PREV] keys are
pressed.

Press [ENTER] to input the count, enter the DO
WHILE command into the block step, and display the
Step Menu.

Press [F4] to display the Step Menu without entering
the command into the block step.

If the KYPD option is chosen as the method of enfering the count value during execution,
an Initial Value screen is displayed prompting for an initial count value.

Press the numeric keys ([O] - [9]) to display a new
initial count value.

Press [ENTER] to input the initial count value, enter
the DO WHILE command into the block step, and
display the Step Menu.

Press [F4] to display the COUNT entry screen.

If a value which is invalid is entered for COUNT, the Invalid Entry screen is displayed
showing that the range of valid values is 1 to 32767.

1.

Press the numeric keys [0] - [9] to display a new
count value.

Press [NEXT] or [PREV] to specify the method for
parameter value input during execution. TW1, TW2,
TW3, TW4, (which are thumbwheels #1 to #4) and
KYPD (Operator Interface Keypad) will be
sequentially displayed as the [NEXT]/[PREV] keys are
pressed.

Press [ENTER] to input the BATCH COUNT. Enter
the DO WHILE command into the block step, and
display the step menu.

Press [F4] to display the Step Menu without entering
the command into the block step.
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If the KYPD option is chosen as the method of entering the count value during execution,
an Initial value screen is diplayed, prompting for an initial count value.

Press the numeric keys [0] - [9] to display a new
initial count value.

Press [ENTER] to input the initial count value,
[ENTER] the DO WHILE command into the block
step, and display the Step Menu.

3. Press [F4] to disbl_ay the Count Entry screen.

If an invalid value is entered for COUNT, the Invalid Entry screen is displayed, showing the
range of valid values (1 to 32767).
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3.4.13 END WHILE

The END WHILE command specifies the end of the DO WHILE loop.

To access the END WHILE command screen, press the [NEXT] key while viewing the DO
WHILE command screen or the [PREV] key while viewing the EXIT BLOCK command

screen.

Press [ENTER] to enter the END WHILE .command
into the block step and display the Step Menu.

Press [NEXT] to display the EXIT BLOCK command
screen.

Press [PREV] to display the DO WHILE command
screen.

4, Press [F4] to display the Step Menu without entering
the command into the block step.
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3.4.14 EXIT BLOCK

The EXIT BLOCK command forces termination of block execution.

To access the EXIT BLOCK command screen, press the [NEXT] key While viewing the END
WHILE command screen or the [PREV] key while viewing the WAIT I/O command screen.

Press [ENTER] to enter the EXIT BLOCK command
into the block step and display the Step Menu.

Press [NEXT] to display the WAIT 1/0 command
screen.

Press [PREV] to display the END WHILE command
screen.

4, Press [F4] to display the Step Menu without entering
the command into the block step.
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3.4.15 WAIT I/0

The WAIT I/0 command provides a programmed wait until the defined Programmable
Input/Output location is energized (turned ON or OFF).

The WAIT 1I/0 command requires input of two parameter values:

To access the WAIT I/0 command screén, press the [NEXT] key while viewing the EXIT
BLOCK command screen or the [PREV] key while viewing the PRESET BATCH command

screen.

Press [ENTER] to display the 1/O ON/OFF entry
screen.

Press [NEXT] to display the PRESET BATCH
command screen.

WAIT 1/0 command screen 3. Press [PREV] to display the EXIT BLOCK command
screen.

4. ‘Press [F4] to display the Step Menu.
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I/0O ON/OFF entry screen

Press [ENTER] to input the ON state as the condition
state and display the WAIT 1/O entry screen.

Press [NEXT] or [PREV] to display the I/O OFF state
selection. :

Press [F4] to display the Step Menu without entering
the command into the step block.

Press [ENTER] to input the OFF state as the
condition. state and display the WAIT /O entry
screen. :

Press [NEXT] or [PREV] to display the I/0 ON state
set_ection.

Press [F4] to display the Step Menu without entering
the command into the step block.

To access the WAIT 1/O entry screen, press [ENTER] while viewing the I1/0 ON/OFF entry

screen.

WAIT /O entry screen

Press the numeric keys ([0] - [9]) to display a new
Programmable Input/Output number.

Press [ENTER] to.input the input number, enter the
WAIT I/0 command into the block step, and display
the Step Menu.

Press [F4] to display the Step Menu without entering
the command into the block.

If a value which is invalid is entered for 1/0, the Invalid Entry screen is displayed showing
that the range of valid valuesis 1 to 8.
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3.4.16 PRESET BATCH

PRESET BATCH command can be used to modify the BATCH COUNTER before the next
DO WHILE BATCH loop has been started. ‘

PRESET BATCH command will reset the BATCH COUNTER to zero.
When the next DO WHILE BATCH command starts up, the BATCH COUNTER will be

restarted with the value programmed into the PRESET BATCH command. (Refer to Section
3.4.12.4 for more detail on the BATCH COUNTER operation.)

The preset batch value will only be used once per DO WHILE BATCH command loop. If
the PRESET BATCH command has not been executed after finishing the DO WHILE BATCH
command loop and another DO WHILE BATCH command is started, the original batch
value for that particular DO WHILE BATCH command will be used.

Since the BATCH COUNTER is universal to all blocks, the PRESET BATCH and DO WHILE
BATCH commands can be in separate blocks. More than one PRESET BATCH command
can be programmed into the ServoPro-1 at one time.

To access the PRESET BATCH command screen, press the [NEXT] key while viewing the
WAIT 1/0 command screen or the [PREV] key while viewing the POSITION screen.

Press [ENTER] to display the PRESET BATCH entry
screen.

Press [NEXT] to display the POSITION command
screen.

PRESET BATCH entry screen 3. Press [PREV] to display the WAIT I/0 command
screen.

4. Press [F4] to display the Step Menu.
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1. Press the numeric keys [0] - [9] to display a new
BATCH count value. :

2. Press [NEXT] or [PREV] to specify the method for
parameter value input during execution. TW1-TW4
(thumbwheels 1-4), and KYPD (Operator Interface
Keypad) will be sequentially displayed as the [NEXT]
or [PREV] keys are pressed.

3. Press [ENTER] to input the BATCH count. Enter the
DO WHILE command into Block Step, and display
the Step Menu.

4, Press [F4] to display the Step Menu without entering
the command into the Block Step.

If the KYPD option is chosen as the method of entering the count value during execution,
an Initial Value screen is displayed, prompting for an initial PRESET BATCH count value.

1. Press the numeric keys [0] - [9] to display a new
initial count value.

2. Press [ENTER] to input the initial count value. Enter
the DO WHILE command into the Block Step, and
display the Step Menu.

3. Press [F4] to display the PRESET BATCH count entry
screen.
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3.4.17 CHANGING BLOCK COMMAND PARAMETER VALUES

To change or view the parameter values of a command which has already been inserted
into a block step, press [ENTER] while viewing the appropriate Step Menu. For example,
to change or view the parameter values of the Index command in block 2, step 5:

|

1. Press [ENTER] to change or view the Index command
parameter values.

To change the parameter values the remaining steps are identical to those described for
programming block commands in this section. The command will remain in the current
BLK.STP after the parameter values have been input.

To simply view the values, do not change the displayed values in the Command Parameter
entry screen(s). Otherwise, follow the steps described for programming block commands
in this section.
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SECTION 4 - CONTROLS AND OPERATION

4.1 CONTROLS

All operating controls for the ServoPro-l Motion Control System are on the command
module. Additional setup and troubleshooting controls are also located on the drive panel
(refer to "Section 5 - Troubleshooting”).

4.1.1 KEY SWITCH PROGRAMMABLE 1/0 INDICATOR LEDS
STATUS INDICATOR LEDS
The key switch is used to change the Y | FUNCTION 1/0 INDICATOR LEDS

control system from the RUN mode to the
PROGRAM mode. When the switch is
turned to the PROGRAM mode, the motor
will immediately decelerate to zero speed
and the system will reset.

When the key switch is turned to RUN
mode, the system will either operate in
MANUAL or AUTOMATIC based on the
status of Input #9. System operations will
begin when the necessary input is actuated.

j
i

i

The key can be removed from the switch in
either the RUN or PROGRAM position. KEY SWITCH 3

Figure 4.1 - Command Module Controls

4.1.2 STATUS LEDS

There are eight status LEDs which provide an indication of the overall system conditions
at any given time (refer to Figure 4.2).

POWER ON: ON indicates there is power to the
ServoPro-l system.

POWER ON

SELF TEST OK
BINARY TRIGGER
INPUT TRIGGER
PROGRAM RUNNING
DRIVE ENABLE
SERVO FAULT
MEMORY FAULT

Figure 4.2
Status LEDs

SELF TEST OK: ON indicates the operating system passed
diagnostic checks and found no errors.
Flashing indicates the configured operator
interface or thumbwheel module is missing.

00000000

BINARY TRIGGER MODE: ON indicates the execution mode is
binary trigger.

INPUT TRIGGER MODE: ON indicates the execution mode is input trigger.
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PROGRAM RUNNING: ON indicates the controller is running the user program.
FLASHING indicates controller is in RUN and no blocks have been
programmed.

DRIVE ENABLE: ON indicates the drive module is on. The drive module is turned on
automatically during the transition to RUN mode or when motion is
commanded. It is turned off if there is a servo fault or if it receives
a programmed command to turn off.

SERVO FAULT: ON indicates a fault in the servo loop (refer to Section 1.7). The fault
is cleared when the RESET input (#17) is energized or when the key
switch is changed from RUN to PROGRAM and back to RUN.
FLASHING indicates a drive fault was received from the drive module
(refer to "Section 5 - Troubleshooting”).

MEMORY FAULT: ON indicates nonvolatile memory is corrupt after self-test memory
check is performed when power is first applied. FLASHING indicates
a problem with the program or configured values.

4.1.3 INPUTS AND OUTPUTS

There are eight Programmable I/Os (#1 through #8) on the command module circuit board.
Their function depends on the system program and the modules inserted in each position.
When any of these inputs or outputs is ON, the related LED on the face of the command
module will be ON.

There are also twelve additional Function 1/Os (#9 through #20) on the command module
circuit board. These I/0 locations have assigned functions. 1/Os #9 through #17 are
inputs and I/Os #18 through #20 are outputs. When any of these inputs or outputs is ON,
the related LED on the face of the command module will be ON. .

INPUTS

#9 MANUAL/AUTO When the input is ON, the RUN execution mode is automatic.
When the input is OFF, the RUN execution mode is manual.

#10 JOGCW When the input is ON, and the execution mode is MANUAL, the
motor will accelerate in a clockwise direction at the programmed JOG
RAMP to the programmed maximum JOG SPEED. It will continue to
move at this speed until the input is turned off. When the input is
removed, the motor will decelerate at the JOG RAMP until it reaches
zero speed. '

#11 JOG CCW When the input is ON, and the execution mode is MANUAL, the
motor will accelerate in a counterclockwise direction at the
programmed JOG RAMP to the programmed maximum JOG SPEED.
It will continue to move at this speed until the input is turned off.
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#12 SUSPEND PROGRAM When this input is ON, the system
will temporarily suspend the
execution of a programmed block
and any associated motion. When
the input is turned OFF, the motion
and program will resume.

When the input is removed, the motor will
decelerate at the JOG RAMP until it reaches
zero speed.

9 AUTO/MANUAL

10 JOG CW

11 JOG CCw |

12 SUSPEND PROGRAM
13 INITIALIZE ’

14 ZEROD REV

CW DIRECTION LIMIT
16 CCW DIRECTION LIMIT
17 RESET

18 INDEX COMPLETE

19 CONTROLLER OK

20 EXECUTING BLOCK

Figure 4.3
Function 1/O
Indicating LEDs

UO0O000CDO00

#13 INITIALIZE

#14 ZERO REV

When this input is ON, the motor will jog to the 0.0 location
Refer to "Section 1 - Description” and Paragraph 4.2.3 for
details on the /nitialize procedure.

This input is used for initialization in multi-turn systems. When
it first comes ON, it indicates to the system that the switch or
sensor denoting the revolution for the 0.0 location has been
actuated. (The Input will remain ON as long as the switch or
sensor is made.)

#15 CW DIRECTION LIMIT When ON in Manual mode, it indicates that the switch or

sensor denoting the end of allowable travel in the clockwise
direction has been reached. The motor will decelerate to zero
speed when this input is actuated. This input has no effectin
the counterclockwise direction. In Auto mode, the motor will
decelerate to zero speed, and the Block execution will be
terminated.

#16 CCW DIRECTION LIMIT When ON in Manual mode, it indicates that the switch or

sensor denoting the end of allowable travel in the
counterclockwise direction has been reached. The motor will
decelerate to zero speed when this input is actuated. This
input has no effect in the clockwise direction. In Auto mode,
the motor will decelerate to zero speed, and the Block
execution will be terminated.
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#17 RESET When this input is ON in Manual mode, the motor will
decelerate to zero speed. When this input is ON in Auto
mode, the motor will decelerate to zero speed, and the Block
executing will be terminated. The reset in either mode will
clear a servo fault and enable the drive.

OUTPUTS

#18 INDEX COMPLETE This output is actuated at the end of an /ndex or Position
' movement. It is OFF until the first move and then turns OFF
at the beginning of each successive move.

#19 CONTROLLER OK This output is ON when the controller diagnostic check,
performed when power is first turned on, is satisfactory. Itis
OFF when the diagnostic check is not satisfactory or if any
fault occurs.

#20 BLOCK EXECUTING This output is ON while the system is executing a program
block. It is OFF when exiting a block. It is ON when the block
execution is suspended.

4.1.4 DIP SWITCH S2
The 8-position DIP switch (S2) on the command module is used to set various system
variables (refer to Figure 4.4). The setting of the switch positions is read when the system

is powered up. Changes to the switch positions will not take affect until the system
power has been turned off and back on again.

: .
H OFF
ON

N

S
9 S ¥

ik

T

PROCRAMMING DEVICE IS THE PC PROGRAMMER

‘ ON =
OFF = PROGRAMMING DEVICE IS THE OPI
ON = PASSWORD AUTHORIZATION ENABLE
OFF = PASSWORD AUTHORIZATION DISABLE
ON = QUTPUTS STAY ON WHEN SWITCHING BACK TO MANUAL
OFF = QUTPUTS TURN OFF WHEN SWITCHING BACK TO MANUAL
ON = SERVOPRO-D (¥)
OFF = SERVOPRO
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Figure 4.4 - DIP S2 Switch Position Settings
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4.2 MANUAL OPERATIONS

Manual operation of the ServoPro-1 Motion Control System is possible in the RUN system
operating mode. To operate the system manually, the Auto/Manual Input (Function I/O #9)
must be set to manual or OFF. While in the manual mode, the system will wait for a
transition from OFF to ON at the Jog CW Input (Function 1/O #10), the Jog CCW Input
(Function I/0 # 11), or the Initialize Input (Function I/0O #13). These events are discussed
in detail in this section.

4.2.1 JOG CLOCKWISE

When the Jog CW (clockwise) Input (Function 1/0O #10) changes from OFF to ON, the
system will:

1. Set the speed and ramp rate (acceleration/deceleration rate) to the
' programmed jog speed and ramp rate (refer to "Section 3 - Programming
With Operator Interface” and manual 1B-15B002 "ServoPro Programming
With The Personal Computer” for details on programming the jog speed and
ramp rate.)
2. Command the motor to jog in the clockwise direction.
The system will continue the jog motion until one of the following events occurs:
1. Jog CW Input (Function I/O #10) goes from ON to OFF.
2. Reset Input (Function I/O #17) goes from OFF to ON.
3. Servo Fault occurs (refer to "Section 5 - Troubleshooting”).
4, CW Direction Limit Input (Function 1/0 #15) goes from OFF to ON.
5. PROGRAM/RUN key switch changes to PROGRAM.
In all cases, the system will force the motor to decelerate at the ramp rate until the speed
is 0 RPM. Additionally, if the PROGRAM/RUN key switch is changed to PROGRAM (DIP

switch position #7 on switch S2 is OFF), the system will exit the RUN mode and disable
the drive.

FEBRUARY 1995 CONTROLS AND OPERATION 4 -5



1B-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER’S GUIDE SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM

4.2.2 JOG COUNTERCLOCKWISE

When the Jog CCW (counterclockwise) Input (Function I/O #11) changes from OFF to ON,
the system will:

1. Set the speed and ramp rate (acceleration/deceleration rate) to the
programmed jog speed and ramp rate (refer to "Section 3 - Programming
With Operator Interface” and manual IB-15B002 "ServoPro Programming
With The Personal Computer” for details on programming the jog speed and
ramp rate.)
2. Command the motor to jog in the counterclockwise direction.
The system will continue the jog motion until one of the followihg events occurs:
1. Job CCW (Function I/0O #10) changes from ON to OFF.
2. Reset Input (Function 1/O #17) goes from OFF to ON.
3. Servo Fault occurs (refer to "Section 5 - Troubleshooting”).
4. CCW Direction Limit Input (Function I/O #16) goes from OFF to ON.
5. PROGRAM/RUN key switch changes to PROGRAM.
In all cases, the system will force the motor to decelerate at the ramp réte until the speed
is 0 RPM. Additionally, if the PROGRAM/RUN key switch is changed to PROGRAM (DIP

switch position #7 on switch S2 is OFF), the system will exit the RUN system mode and
disable the drive.

423 INITIALIZE
When the Initialize Input (Function I/0O #11) changes from OFF to ON, the system will:
Case 1: Dip switch position #8 on switch S2 is OFF.

1. Set the speed, ramp rate (acceleration/decelerationrate), and direction to the
programmed initialize speed, ramp rate, and direction (refer to "Section 3 -
Programming With Operator Interface” and manual IB-15B002 "ServoFro
Programming With The Personal Computer" for details on programming the
initialize speed, ramp rate, and direction.)

2. Execute a POSITION command to position the motor to absolute zero.

3. Wait for the motor to stop.
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Case 2: Dip switch position #8 on switch S2 is ON (multi turn initialization).

1.

4.

5.

Set the speed, ramp rate (acceleration/decelerationrate), and direction to the
programmed initialize speed, ramp rate, and direction (refer to "Section 3 -
Programming With Operator Interface” and manual IB-156B002 "ServoPro
Programming With The Personal Computer” for details on programming the
initialize speed, ramp rate, and direction.)

If the Zero Rev Input (Function I/0 #14) is ON, the motor will jog in the
direction that is opposite to the specified initialize direction. Motion will
continue in this direction until the Zero Rev Input goes from ON to OFF.
When the Zero Rev Input goes from ON to OFF, the motor will decelerate at
the ramp rate until the speed is O RPM."

The motor will jog in the specified initialize direction until the Zero Rev Input
goes from OFF to ON. When the Zero Rev Input goes from OFF to ON, the
motor will decelerate at the ramp rate until the speed is O RPM.

Execute a POSITION command to position the motor to absolute zero.

Wait for the motor to stop.

One of the following events will terminate the Initialize function:

1.

2.

5.

Reset Input (Function Input/Output #17) goes from OFF to ON.
Servo Fault occurs (refer to "Section 5 - Troubleshooting”).
CW Direction Limit Input (Function Input/Output #15) goes from OFF to ON.

CCW Direction Limit Input (Function Input/Output #16) goes from OFF to
ON.

PROGRAM/RUN key switch changes to PROGRAM.

In all cases, the system will force the motor to decelerate at the ramp rate until the speed
is 0 RPM. Additionally, if the PROGRAM/RUN key switch is changed to PROGRAM (DIP
switch position #7 on switch S2 is OFF), the system will exit the RUN system operating
mode and disable the drive.
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4.3 AUTOMATIC OPERATIONS

Automatic operation of the ServoPro-l Motion Control System is possible in the RUN
system operating mode. To operate the ServoPro-1 Motion Control System automatically,
the Auto/Manual Input (Function I/0 #9) must be set to auto or ON. If there are no
programmed blocks of commands, the Program Running LED flashes. If programmed
blocks of commands exist, the Program Running LED is turned ON.

While in the automatic operation mode, the ServoPro-l Motion Control System waits for
a change in state of one of the following inputs:

1. Programmable Input/Output (I/O) #1 - #8.
A change from OFF to ON in the I/O #1 - #8 (in Input Trigger mode) or in the MOVE
(/0 #8) input (in Binary Trigger mode) causes execution of the programmed block
of steps. (Refer to "Section 3 - Programming With Operator Interface” and manual
IB-15B002 "ServoPro Programming With The Personal Computer” for information
on execution modes.)

2. Auto/Manual Input (Function I/O #9).
A change from Auto to Manual (ON to OFF) terminates execution of any block steps
and places the ServoPro-1 Motion Control System into the manual operation mode.

3. Reset Input (Function I/0 #17).
A change from OFF to ON terminates execution of all block steps. Also turns on
the drive if a servo fault had occurred (refer to "Section 5 - Troubleshooting”). User
outputs will turn off.

4, Suspend Program Input (Function 1/0 #12).
A change from OFF to ON temporarily suspends execution of the programmed block
and current motion. A change from ON to OFF resumes execution of the block with
the step which was interrupted.

5. PROGRAM/RUN Key Switch.
A change from RUN to PROGRAM terminates execution of the programmed block
and current motion.

Block steps are executed consecutively without pause unless the step command forces a
wait. Movements are not be completed before the next step command is executed, unless
the next command is another motion command (refer to "Section 3 - Programming With
Operator Interface” and manual IB-15B002 "ServoPro Programming With The Personal
Computer” for a discussion of block command execution). The block and step number
currently being executed is shown in the Operator Interface (OPI) display.

Also while in the automatic operation mode, data entry for command parameter values is
possible through one of four thumbwheel modules or the Operator Interface keypad.
(Refer to "Section 3 - Programming With Operator Interface” and manual IB-15B002
"ServoPro Programming With The Personal Computer" for information on how to designate
a parameter value for entry in the RUN system operating mode.)
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4.3.1 PARAMETER VALUE INPUT FROM THUMBWHEEL MODULES

If TW1, TW2, TW3, or TW4 was selected during programming as the method of input
during execution for acommand parameter valug, the ServoPro-1 Motion Control Unit scans
the thumbwheel modules. The Control Unit then makes the data available to use in the
required steps during execution. If the specified thumbwheel module is not connected or
is not working, the minimum value of the valid range of the parameter is defaulted to.

43.2 PARAMETER VALUE INPUT FROM OPERATOR INTERFACE

If KYPD was selected during programming as the method of input during execution for a
command parameter value, the control unit displays an input screen on the Operator
Interface (OPI) while in the RUN system operating mode for the value input. If more than
one command parameter value was selected as KYPD entry, the control unit allows a scroll
through the input displays using the INEXT/PREV] keys on the OPI. For example, if KYPD
is selected for SPEED in block 1, step 4, and for TIME in block 2, step 10 the OPI display
would appear as:

Press [ENTER] to access the screen to enter the
parameter value.

Press [NEXT] or [PREV] to display the BLK.STP 2.10
input screen.

Press the numeric keys ([O] - [9]) to display a new
parameter value.

Press [ENTER] to input the parameter value and
display the BLK.STP 2.10 input screen.
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Press [ENTER] to access the screen to enter the
parameter value.

Press [NEXT] or [PREV] to display the BLK.STP 1.4
input screen.

Press the numeric keys ([0] - [9]) to display a new
parameter value.

Press [ENTER] to input the parameter value and
display the BLK.STP 1.4 input screen.

If a value is not entered through the OPI in the RUN system operating mode before block
execution, or if the Operator Interface is not connected, the value defaults to the Initial
Value entered during programming of the block steps or to the last value entered during
execution, whichever was the most previous.
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SECTION 5 - TROUBLESHOOTING

The Industrial Indexing Systems ServoPro-I Motion Control Systems are designed to
provide reliable service with minimum down time and maintenance. In case of failure, the
system is designed for replacement of an entire component. It is recommended that an
inventory of spare parts be maintained for the system.

5.1 MEASUREMENT TEST POINTS

Measuring signal T (torque command) N (speed feedback signal)
Measuring points Analog monitor output test points "MON" (TP2), and "COM"
(TP4) signal common, are located on the drive control board
next to CN9.
Measuring level Max. = 10V/+ max. torque Max. +10V/+max. speed
Parameter setting Set AoUt to trq. Set AoUt to SPd.
—— =

5.1.1 FAULT MESSAGES

Message Fault Item Cause Check Action
Code
oC 0001 Over- Excessive Fault or short in Check external
current current in the main circuit cable wiring of main
main circuit. between motor circuit.

and drive ground.

Defective drive. Replace drive.

Short inside motor. | Measure resistance
between motor
leads and frame. If
10KQ or less,
replace motor.
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motor torque.

(MON to COM test
points with
A.Vt=trq). RMS
average 3.3V
results in an
overload.

Message Fault Item Cause Check Action |
Code
oP 0010 | Over- High input Check power Use correct power
voltage power voltage. | voltage. voltage. H
I A large load Check load Decrease load inertia
inertia was conditions and & increase
decelerated too | operating pattern. deceleration time.
quickly.
Up 0011 | Under- Low power Check power Use correct power H
voltage voltage. voltage and wiring. | voltage.
Check servo on Correct sequencing.
sequencing with Servo on cannot be
main power applied until 1 sec
application. after main power
application.
olL 0100 | Over- Load torque Measure voltage of | Reduce load torque
load exceeds rated torque command or increase

motor/drive size so
that RMS average of
"T" torque
command is 3.3V
maximum.

Hunting oscillation
due to improper
gain adjustment.

Adjust driver gain to
eliminate vibration.

- See Section
2.6.1.

Improper
connection of
main circuit
between motor
and drive.

Check
connections.

Correct main circuit
wiring.

Machine run
with brake on.

Check brake
circuit.

Continue to use
motor/brake if brake
works properly and
the specified level of
braking torque is
present. Replace
motor/brake.

Deteriorated
lubrication due
to degraded
grease on
bearings.

Abnormal
resistance when
motor shaft is
turned by hand.

Replace motor.
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Message Fault Item Cause - Check Action 1

Code

oH 0101 | Drive Driver overheats Ambient temp. Lower
over- due to high exceeds 50°C temperature
heat, ambient temp. (122°F). below 50°C.
regen-
erative Regenerative Check load Install an
resistor energy is conditions and external
over-heat | excessive operation pattern. | regeneration

because discharge

regeneration resisitor (option)

frequency is too suitable for

high with large operating

load inertia. conditions.
Decrease
regenerative
energy by
changing motion
or load
conditions.

SEr 0110 | Encoder | Wrong Check encoder Correct encoder
abnor- connection; break | wiring. Be sure wiring. Separate
mal in encoder circuit. | encoder wiring is encoder wiring

not routed next to | from power
power wiring. wiring.

oS 0111 | Over- Drive abnormal. Check if encoder Replace drive or
speed Encoder signal is correct motor/encoder.

abnormal. by using the Pdls
parameter.

EEr 1000 | Exces- Load is too large Check load Decrease load to
(Internal sive using internal conditions and reduce position
Position position position control; operation pattern. | error.

Loop error command and

Control) actual positions
have excessive
discrepancy.

LLoC 1001 | Motor Motor is locked. Check for Remove locking
lock mechanical load from motor.

problem.

otr 1010 | Over- Input of fwd/rvs Check operation Correct
{Internal travel overtravel limit command. overtravel
Position switch is open to condition.

Loop signal common.

Control)

PrEr 1100 | ROM Defective ROM in | Be sure ROM is Initialize
abnor- the driver. inserted securely. | parameters.
mal
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5.1.2 COMMAND MODULE PULSE INDICATOR LEDS

The ServoPro-l drive module sends three S92

quadrature encoder pulse streams to the

command module — the two quadrature

streams and a marker pulse which occurs

once per revolution. There are three LEDs ' LED3 LED2 LED1
on the command module next to
DIP switch S2. One LED is for each of the

pulse streams. Figure 5.1
Encoder Pulse Indicator LEDs

The LEDs for channels 1 and 2 flash each

time a pulse is received on the corresponding stream. The LED for channel 3 turns on
once per revolution. For clockwise rotation, channel 1 is the leading quadrature pulse
stream; channel 2 is the lagging stream; and channel three is the marker pulse. For
counterclockwise rotation, channel 2 is the leading quadrature pulse stream; channel 1 is
the lagging stream; and channel three is the marker pulse.
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5.2

SYSTEM CHECKS

This section is designed to assist trained personnel in identifying and correcting system
malfunctions. It is important to have a thorough knowledge of the equipment as found in
this manual before attempting to use this troubleshooting guide. When a problem occurs,
first read the appropriate sections of this manual to make sure that the components are
installed properly and are being operated correctly. Follow the checks included in this
manual, in sequence.

5.2.1

PRELIMINARY CHECKS

If this is an initial installation, check all installation procedures to make sure they
have been followed properly.

Check to make sure 220 VAC power is being supplied to the system controller.
Check to make sure power plugs, if present, are securely inserted in their respective
sockets and supply disconnects are turned on. Check all fuses.

Check to make sure there are no fault indicators illuminated. Correct any indicated
problems.

Make sure the drive module and motor are correctly matched.

Make sure the machine is not jammed or otherwise mechanically preventing the
indexing system from operating.

Check the set up on all parameters to be correct as listed in Appendix B for the
appropriate drive and motor.
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Figure 5.2 - Typical System Electrical Connections
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7. Check for loose or broken wires.
8. If there are no fault indications, check the line voltage input and verify that there

is control voltage at terminals X1 and X2. Also check the following test points at
the command module (to signal common):

a. P15 = +15VDC
b. N15 = -15VDC
c. P5 = +5VDC
9. Check the DC bus voltage level (bus bars across the output transistors). The

voltage should be 310 VDC +7%/-10%.

10. Physically check circuit board components looking for burned, broken, or otherwise
damaged components.

If the motor is not responding smoothly, the type of problem can indicate the area of the
problem. Use the following guides for directing system checks.

MOTOR D NOT RUN
a. Check that there is power on the DC bus.
b. Check to make sure there are no fault indicators illuminated. Correct any
indicated problems and reset the fault by turning the drive module power
OFF and then ON again.
c. With all power off, check all fuses.
d. With all power off, check all encoder, motor, and command cable

connections to make sure they are secure.

MOTOR RUNS ERRATICALLY OR IS UNSTABLE

a. With all power off, check all cable connections to make sure they are secure.
b. Check to make sure the brushless motor is correctly phased.

cC. Check for correct motor/drive module setup (refer to Appendix B).

d. Check to make sure the motor loading has not changed. Look for possible

binding or jamming in the system.
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MOTOR HAS LITTLE OR NO TORQUE

a. Check to make sure encoder signals are present. Check the pulse indicating
LEDs on the command module.

b. Check to make sure there are no fault indicators illuminated. Correct any
indicated problems and reset the fault by turning the drive module power
OFF and then ON again.

C. Check to make sure all power voltages are present.
d. If using current limit option, check current limit test point
5.2.2 SYSTEM TEST/VELOCITY LOOP

The velocity loop test removes the controller from the loop for the purpose of testing the
motor and drive module. In this test, the drive module is manually enabled and a velocity
command voltage is applied to the drive module by means of a Volt Ohm Meter (V.0.M.)
command input.

1. Remove system power.

2. Remove the command cable from the connector on the command module.

3. Using a short jumper wire, temporarily short together the "COM" (#7) and "START"
(#8) at the connector. This step causes the drive module (amplifier) to turn "On"

manually.

4, Apply system power. The motor should be stationary and should resist any attempt
to turn the motor shaft.
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5. Set a V.0.M. for use as an ohmmeter using the R x 1 resistance scale.
6. Connect the positive meter lead (red wire) to the "POS" (#1) and the negative meter

lead (black wire) to the "SIG COM" (#14) at the connector end. This applies
voltage (approximately 0.5 volts) into the drive input acting as a velocity command.

RESULT: The motor should accelerate sharply to a controlled speed in a clockwise
direction and decelerate sharply when either meter lead is removed.

7.  Reverse the meter leads to the "POS" (#1) and "SIG COM" (#14) test points. This
changes polarity of the velocity command. '

RESULT: The motor should accelerate sharply to a controlled speed in
a counterclockwise direction and decelerate sharply when
either meter lead is removed.

8. If all tests pass, the velocity loop is functioning correctly.

9. Remove all temporary jumpers, replace all disconnected wires, and connect the
drive connector to the controller.

Items to check if test fails:

Troubleshooting of position loop.
Power supply voltages.

Motor armature wiring and polarity.
Reference Voltages

o0 oo

5.2.3 POWER CHECKS

1. With system power on, verify the following voltages at the drive module circuit
board terminals:

a. 220 VAC +7% atL1to L2
b. 220 VAC 7% atL2to L3
c. 220 VAC +7% at L1 to L3
d. 220 VAC +£7% at X1 to X2
2. Failure of any of the voltages in Step 1 indicates inadequate power to the drive

module. Check all fuses, circuit breakers, and wiring. Check the transformer input
and output voltages.
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5.2.4

MOTOR CHECKS

A brushless motor has no brushes or tachometer feedback. It is, therefore, difficult to
determine if a motor has failed using only a V.0.M.. Use the following checks to verify the
motor condition.

1.

2.

Remove all system electrical power.
Remove the motor/drive connector from the motor.

Check the resistance of all connector points. All points — except "D" — should
have a resistance to ground greater than 10,000 ohms.

Check the motor cable for possible short circuits or broken (open) wires.

Check the resistance of terminals U, V, and W on the drive module. These points
should have a resistance to ground greater than 10,000 ohms. These points should
be checked with both polarities of the V.0.M. If the test fails, replace the drive
module. :

Short all phases of the winding and rotate the motor shaft by hand. There should
be a firm, smooth movement of the shaft. If this test fails, it may indicate a
shorted or open winding.

Open all phases of the winding and rotate the motor shaft by hand. The movement
should be easier than in Step 6, but the motor shaft should still move smoothly.
If this test fails, it again may indicate a shorted or open winding.
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5.2.5 POSITION LOOP TEST

The position loop test is used to verify that the controller and feedback device (encoder)
are functioning properly. The controller and encoder are placed in a condition where the
encoder signals are fed back to the controller. As the encoder is rotated, a corresponding
voltage can be measured at the test points on the controller.

1. Remove system power.

2. Put ServoPro-l into TEST MODE by turning Switch Position #5 on DIP switch S2 to
ON, turning power OFF to the system, and then turning power ON again.

3. Leave the cover in the open position.

4. Connect a DC volt meter to the test points on the command module. Connect the
positive meter lead to the "POS" test point and the negative meter lead to the
"GND" test point.

5. Apply system power.
6. The meter reading should be 0.0 VDC +0.1 VDC.

7. Turn the motor shaft 1/4 turn clockwise. The volt meter should indicate a voltage
of +6 VDC =1 VDC.

8. Turn the motor shaft back to the starting point. The volt meter should indicate 0.0
vDC +0.1 VDC.
9. Turn the motor shaft 1/4 turn counterclockwise. The volt meter should indicate a

voltage of -6 VDC +1 VDC.

10. Continue to turn the motor shaft in a counterclockwise direction. The voltage
should increase negatively to -12.0 VDC +1 VDC. When the motor has been
turned 180 degrees from the starting point, the voltage will suddenly change
polarity to +12 VDC. As the motor continues turning in a counterclockwise
direction, the voltage will decrease toward 0.0 VDC. When the motor has been
turned 360 degrees (back to the starting point), the voltage should again be
0.0 VDC +1 VDC. The cycle should repeat if the motor shaft continues to be
turned in a counterclockwise direction.

11. Remove all temporary jumpers, replace all disconnected wires, and connect the
command cable to the drive module.
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12.  Failure of the above test {(as shown by incorrect voltages or no voltages) indicates
a problem in the position sensing circuitry {encoder, cable, or command module).

Items to check if test fails:

Secure encoder connections at motor.

Encoder reference and encoder feedback signals.
Failed command module circuit board.

Failed encoder.

Open or shorts in feedback device cables.

Q0T

5.2.6 ENCODER TEST

1. Apply power to the command module.

2. Rotate the resolver (motor) slowly.

RESULT: The channel 1 and channel 2 encoder pulse LEDs should flash at the same
rate, but not at the same time. The channel 3 encoder pulse LED should

flash off once per revolution.

Items to check if test fails:

a. Make sure that resolver connector is secure.
b. Check the cable for shorts.
c. Check the cable for breaks.
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5.3 SYSTEM TEST OPERATIONS

The system test operations provide a diagnostic tool in which the operator interface is
used to display the current status of the ServoPro-| system. To enter the test mode, turn
the power OFF to the command module, set switch position #5 on DIP switch S2 to ON,
and turn the power ON to the command module. When the power is turned ON, the
system will recognize that the test operatlons have been activated and the following
screen is displayed:

The Test identification screen is then displayed:

_______ — 1 " Press [NEXT] or [PREV] to continue.

Test operations contain five screens. The screens are displayed on the Operator Interface
in the order shown below.

1. The first diagnostic screen dynamically displays the state of all the Inputs/Outputs
(1/0’s). A "1" indicates that the input or output is ON. A "Q" indicates that the
input or output is OFF.

----- — — 1. Press [NEXT] or [PREV] to continue.
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2. The second screen displays the resolver position and the state of the marker (the
encoder position may be between 0 and 8000, and the marker may be ON or OFF):

| 1. Press [NEXT] or [PREV] to continue.
~ENCODER POS:.
2100 o
MARKER: OFF
3. The third screen displays the values on thumbwheel module #1 through
thumbwheel module #4 (NOT AVAIL indicates that the thumbwheel module is not
connected):
_ e | N Press [NEXT] or [PREV] to continue.
TW1: 311
“TW2: NOT AVAIL
TW3: NOT AVAIL -
TW4: 47
4. The Output Test permits changing the state of an output. The current output states

are displayed in the following screen. A "1" indicates that the output is ON. A "0"
indicates that the output is OFF.

1. Press [ENTER] to change the state of the output
position which has the cursor on it.

(18-20) 101
'FA=TEST MENU 2. Press [NEXT] or [PREV] to move the cursor to the
ST next or previous output position.

3. Press [F4] to continue.

5. The final screen dynamically displays the state of the key switch (PROGRAM or
RUN):

KEY:PROGRAM | 1. Press [NEXT] or [PREV] to continue.
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APPENDIX A
GLOSSARY
Block: A numbered group of sequential steps in the controller memory

Brushless:

Closed Loop:

Controller:

Daisy Chain:

Digital Compensation:

Edge Triggered:

Encoder:

Engineering Units:

Feedback Device:

Following Error:

whose start of execution is tied to an input number. The block
performs a system function as defined by its user.

A type of direct-current-excited synchronous motor that
utilizes a field-excitation system which eliminates the need for
collector rings and brushes.

A regulating device in which the actuator position is sensed,
and a signal proportional to this position (feedback position) is
compared with a signal proportional to the desired actuator
position (command position). The difference between these
signals is the error signal. The error signal causes a change in
the actuator so as to force this difference to be zero.

The device which receives data from various input devices and
issues commands to the drive.

A means of connecting devices by buses which transmit in
both directions simultaneously.

A numerical value placed in the controller’s position loop
algorithm to overcome inherent or external conditions affecting
the stability of the loop.

An electronic circuit which must sense the initial change in a
voltage before it is actuated.

A converter in which the exact angular position of a shaft is
sensed and converted to digital form.

The type of units by which distance or position in a system is
measured. Engineering units are entered as the number of
units per revolution of the feedback device.

Device which monitors shaft position by sending signals to the
controller as the shaft rotates.

The difference between where the command module has
attempted to position the motor shaft and where the drive
module has placed the motor shaft. If the difference goes
beyond a defined limit, the controller will display a SERVO
FAULT.

FEBRUARY 1995
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Index:
Initialize:

Jog:

LED:

Memory Fault:

Mode:

Optically Isolated:

Parameters:
PLC:

Position:

Programmable
Logic Controller:

Quadrature:
Regeneration Circuit:
Regeneration Resistor:

ServoPro-l Command:

To move the motor shaft an incremental distance from the
current position.

To move in order to find a "HOME" or absolute 0.00 reference
location.

A move sequence in which the motor shaft only rotates as
long as it receives an input.

Light-Emitting Diode. Also known as solid-state lamp. A
semiconductor diode that converts electric energy to light.

The controller has detected a problem in the memory that
stores the blocks (nonvolatile memory) during a test sequence.

A functional state of the controller that determines the
reaction of the controller to its inputs and the behavior of its
outputs.

Indicates an I/O which uses a coupling device in which a light-
emitting diode, energized by an input signal, is optically
coupled to a photodetector.

Predefined data which is used in the execution of a command.
Programmable Logic Controller.
To move the motor to an absolute location in reference to a

previously established 0.00 point (HOME).

An electronic device that scans on/off type inputs and
controlson/off type outputs. The relationship between the
inputs and outputs are programmable by the user.

When relating to a shaft encoder, indicates that there are two
oscillating outputs whose frequencies are 90° out of phase.

The circuit which causes the excess system energy to be
directed to the regeneration resistor.

The resistor used by the system power supply to dissipate
energy when the system motor is decelerating.

A command designed to begin or perform a function as defined
in the set of capabilities for the ServoPro-l. It usually needs
parameters that modify the function and provide flexibility.

A - 2 GLOSSARY
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Step: One sequential part of a block that contains one ServoPro-l|
command and its associated parameters.

Transformer: An electrical component used to convert electrical energy from
one or more alternating-current circuits to one or more others
by magnetic induction.
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APPENDIX B
SERVOPRO-I SPECIFICATIONS

ServoPro-| List of Materials

ServoPro-l Specifications
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SERVOPRO-I LIST OF MATERIALS

MOTOR PART DRIVE MODULE SETUP DRAWING MANUAL PART
NUMBER PART NUMBER NUMBER NUMBER
BLM7-R0400 BSD7-R0400 SU-049001 IB-15B00b
BLM7-RO750 BSD7-R0750 SU-049002 IB-15B005
BLM7-R1000 BSD7-R1000 SU-049003 IB-15B005
BLM7-R1500 BSD7-R1500 SU-0492004 IB-15B005
BLM7-R2000 BSD7-R2000 - SU-049005 IB-15B005
BLM7-R3000 BSD7-R3000 SU-049008 IB-15B005
BLM7-R3700 BSD7-R3700 SU-049006 IB-15B005
BLM7-M3700 BSD7-R3700 SU-049006 IB-15B005
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SERVOPRO-I" SPECIFICATIONS

DRAWING NUMBER DESCRIPTION

SERVOPRO-R0400D INTEGRATED SERVO PACKAGE
SERVOPRO-R0O750D INTEGRATED SERVO PACKAGE
SERVOPRO-R1000D INTEGRATED SERVO PACKAGE
SERVOPRO-R1500D INTEGRATED SERVO PACKAGE
SERVOPRO-R2000D INTEGRATED SERVO PACKAGE
SERVOPRO-R3000D INTEGRATED SERVO PACKAGE
SERVOPRO-R3700D INTEGRATED SERVO PACKAGE
SERVOPRO-M3700D INTEGRATED SERVO PACKAGE
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CK 1 CK

16FEBIS 0

ECN 94-269

DAD

75% OF Tr
SP
2000 P ~
I
— I
1800 I HPp
|
1600 — |
1500 SPr
1400 —|
2 1200 |
o
*
& 1000 —]
L
&
i 800 |
1.4
S
o 600 —| Tr -
400 __|
ETEl
200 — SPEED TEST POINT SCALING: SPEED (RPM) = OUTPUT VOLTS * SSCL ( horavtie To 2000 RPm
10
0
I l I |
0 10 50 30 4.0 ‘9 TORQUE TEST POINT SCALING: TORQUE (%) = OUTPUlTOVO TS » 260% (RATED TORQUE)
MOTOR TORQUE (FT-LB)
| INDUSTRIAL INDEXING SYSTEMS, Inc.
626 FISHERS RUN
I VICTOR, NEW YORK 14564
{716) 924—9181 FAX: (716) 924—2189
CHECKED BY DATE '
LIST OF MATERIALS MOTOR DRIVE SPECIFICATIONS 5 1SSUED. W STRCT CONFDBMCE. AN T SAALL NOT BE. REPRODUCED,
APPROVED BY DATE PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
DESCRIPTION PART NUMBER QTY | RATED TORQUE Tr 1.88 FT-LB DUSTRIAL INDEXING SYSTEMS, Inc.
. APPROVED Y DATE
CONTROLLER ASSEMBLY | SERVOPRO—R0400DLM | 1 |PEAK TORQUE Tp 490 FT-1B AT (TS i L
RATED SPEED SPr 1500 RPM A INTEGRATED SERVO PACKAGE
MOTOR ASSEMBLY BLM7—R0400 1 |pEAK SPEED SPp 2000 RPM e s mcves o | DAD DRAMNG WMSER
DRIVE BSD7—R0400 REF | PEAK HORSEPOWER HPp 1.40 HP p—— XX:ET:HOESM MQ:H{&M\“MDPNG SERVOPRO-R0400D
ROTOR INERTIA Jm 0.000192 FT-LB-SEC? XXXt = | DAE SCALE SHEET MO, REVISON
MANUAL IB—15B005 REF | UTPUT POWER w 400 WATT — XX0GE == B 16FEBYS | ——— 1 OF 1 0




DATE |sYM| REVISION REGORD bR | ck] ck
75% OF Tr 16FEBS5 | 0O ECN 94—269 DAD
Sp
2000 P
|
| |
1800 I HPp
|
1600 —|
l SPr
1500
1400 |
< 1200
a
E
o 1000 —]
Ll
[FH]
o
» 800 |
o
&)
i
S 600 — Tr Tp
400 __|
200 |
0 PARAMETER SSCL 3
I | l SPEED TEST POINT SCALING: SPEED (RPM) = OUTPUTTO VOLTS * SSCL { heratire o 2000 7om )
0 2.0 4.0 6.0 80 917
MOTOR TORQUE (FT-LB) TORQUE TEST POINT SCALING: TORQUE (%) = QUTPUT VOLTS * 260% (RATED TORQUE)
10
INDUSTRIAL INDEXING SYSTEMS, Inc.
626 FISHERS RUN
VICTOR, NEW YORK 14564
(716) 924—9181 FAX: (716) 924-2169
E .
LIST OF MATERIALS MOTOR DRIVE SPECIFICATIONS e ” e e gl Ko i e S e R i o
APPROVED BY DATE COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION CF;
DESCRIPTION PART NUMBER QTY | RATED TORQUE Tr 150 FT-LB - ~ _ INDUSTRIAL INDEXING SYSTEMS, Inc.
CONTROLLER ASSEMBLY | SERVOPRO—R0750DLM | 1 |PEAK TORQUE Tp 9.17 FT-LB Tt e
RATED SPEFD SPr 1500 RPM WATERAL 'NTEGDZ’:EED SERVO PACKAGE
MOTOR ASSEMBLY BLM7-R0750 ! |PEAK SPEED SPp 2000 RPM g DAD SRARG KNG
DRIVE BSD7—RO750 REF | PEAK HORSEPOWER HPp 2.61 HP — N T CADN MDPAK? SERVOPRO—RO0750D
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2000

1800

16C0
1500

75% OF Tr

SPr

1400

1200

1000

800

600

MOTOR SPEED (RPM)

400

200

Tr

Tp

Lo

4.5

6.0

7.5

I

9.0 10.5 12.25

MOTOR TORQUE (FT—-LB)

HPp

SPEED TEST POINT SCALING: SPEED (RPM)

TORQUE TEST POINT SCALING: TORQUE (%)

DATE |SYM REVISION RECORD DR | CK| CK

16FEB3S | O ECN §4—269 DAD

PARAMETER SSCL
OQUTPUT VOLTS * SSCL ( peraults To 2000 RPw
10

OUTPUT VOLTS * 260% (RATED TORQUE)

10
| INDUSTRIAL INDEXING SYSTEMS, Inc.
6268 FISHERS RUN
VICTOR, NEW YORK 14564
(716) 924-91B1 FAX: (716) 924—2169
CHEQKED BY DATE ARE PROPRIET) OF; INDUSTRIAL
LIST OF MATERIALS MOTOR DRIVE SPECIFICATIONS ISSUED IN STRICT COMFIDENCE, AND T SHALL NOT BE .
APPROVED BY DATE RPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
DESCRIPTION PART NUMBER QTY RATED TORQUE Tr 470 FT-LB INDUSTRIAL INDEXING SYSTEMS, Inc.
APPROVED BY DATE TME
CONTROLLER ASSEMBLY | SERVOPRO—RCO4000LM | 1 |PEAK TORQUE Tp 12.25 FT-LB Covlpe oo | 200 08 VO PACKAGE
RATED SPEED SPr 1500 RPM WATERAL INTEGRATED SER
MOTOR ASSEMBLY BLM7—R1000 1 |PEAK SPEED SPp 2000 REM e st et o | CAD DRAWIG MAGER
DRIVE BSD7—R1000 REF | PEAK HORSEPOWER  HPp 3.5 HP p— g i O\ CADWMDPAKZ | SERVOPRO—R1000D
ROTOR INERTIA Jm  0.000766 FT-LB-SECZ N ——— | B DATE SCALE SEET NO. REVSION
MANUAL IB—15B005 REF | QUTPUT POWER W 1000 WATT | ——====== X0 —— 16FEBY5 | ——— 1 0F 1 0
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SPp /

1800

1600
1500

HPp
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1400

1200

1000

800

600

MOTOR SPEED (RPM)

400

200

Tr Tp

I

2.0 40 6.0 8.0 10.0 12.0 14.0 16.0 18.33

MOTOR TORQUE (FT—-LB)

SPEED TEST POINT SCALING: SPEED (RPM)

TORQUE TEST POINT SCALING: TORQUE (%)

DATE [SYM| REVISION RECORD DR CK

16

FEBSS | © ECN 94-269 DAD

8]

PARAMETER SSCL
QUTPUT VOLTS =+ SSCL (DEFAULTS TO 2000 RPM)

10

UTPUT VOLTS #* 260% (RATED TORQUE)

10

INDUSTRIAL INDEXING SYSTEMS, Inc.

626 FISHERS RUN
VICTOR, NEW YORK 14564
(716) 924-9181 FAX: (716) 924—2168

LIST OF MATERIALS MOTOR DRIVE SPECIFICATIONS R R |-+ vy Xon- gt iepiion i Ko Rt e A vy
\PPROVED BY TATE COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
DESCRIPTION PART NUMBER QTY | RATED TORQUE T 204 FT-LB INDUSTRIAL INDEXING SYSTEMS, Inc.
° APPROVED BY DATE me
- PEAK TORQUE T , _ N
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MANUAL IB—15B005 REF | QUTPUT POWER W 1500 WATT | ——————— KI00E —— B 16FEB9S | ——— 1 OF 1 0
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400

200

Tr Tp

30 6.0

3.0 120 150 180 21.0 245

MOTOR TORQUE (FT—LB)

— HPp

SPEED TEST POINT SCALING: SPEED (RPM)

TORQUE TEST POINT SCALNG: TORQUE (%)

DATE

SYM

REMISION RECCRD
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10
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PARAMETER SSCL
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INDUSTRIAL INDEXING SYSTEMS, Ine.
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VICTOR, NEW YORK 14564
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THEDKED BY DATE CONTAINED PROPRIET/ INFO ; INDUSTRIAL
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DRIVE BSD7-R2000 REF |PEAK HORSEPOWER HPp 7.00 HP p— ] X CaDMDPAK? | SERVOPRO—R2000D
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Motor Dimensions and Connections
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DRIVE DIMENSIONS

BSD7 SERVODRIVER EXTERNAL DIMENSIONS
BSD7—-R0400 THRU BSD7-R3700 DRIVERS

[

By
3]
1]
5.48 [140]
9.50 MAX. [241]————

—6.46 MAX. [164.0]—

/-00.28 [7.0] TYP 4PL

I——3.94 [100.0]—1/
Lo o

16.93

17.72 [450.0]
[430.0)
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BSD7-R0400 THRU BSD7-R3700 DRIVERS MOUNTING PLATE

!——5,94 [mn]“ DRIVE MODULE MOUNTING PATTERN
#0.171 FOR #10 THREAD FORMING SCREWS
i 1
| i — _}"_ T T _6_ "
1 |
o+ A
I l
' i
I |
: '
| i QUTLINE OF COMMAND MODULE
H H / 12.00 [305] X 18.00 [457]
| 1
: \
|
. .
i i
I |
: :
18.00 [457] | | 16.93 [430]
i ‘
: |
I |
H 1
I I
| i
' )
| |
: :
| |
. i
I |
' :
| |
) i L .
et T I
BUCKET MOUNTING PATTERN f—6.50 [165]—

#0.209 GLEARANCE HOLES FOR §10 HAROWARE
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MOTOR CAN BE MOUNTED IN ANY POSITION.
ALL DIMENSIONS ARE IN INCHES (MM).

IP—B5 SEALING OR IPS—67 SEALING OPTIONAL
0* TO 40°C OPERATING ENVIRONMENT
MOUNTED ON 12" X 12" X .5" ALUM PLATE
ALL PAINTED SURFACES ARE BLACK.
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BLM78-HO750 750W 14,52 [369] | 1315 [334] 8,89 [175]
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MOTOR CAN BE MOUNTED IN ANY POSITION.
ALL DIMENSIONS ARE IN INCHES (MM).

IP—65 SEALING OR IPS—67 SEALING OPTIONAL
0" TO 40°C OPERATING ENVIRONMENT

MOUNTED ON 12" X 12" X .5"

ALUM PLATE

ALL PAINTED SURFACES ARE BLACK.
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NOTES: DATE |SYM| REVISION RECORD DR | ek | cK
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MOTOR CAN BE MOUNTED IN ANY POSITION.
ALL DIMENSIONS ARE IN INCHES (MM).

IP—65 SEALING OR IPS—67 SEALING OPTIONAL
0" TO 40°C OPERATING ENVIRONMENT
MOUNTED ON 12" X 12" X .5" ALUM PLATE
ALL PAINTED SURFACES ARE BLACK.
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MOTOR CAN BE MOUNTED IN ANY POSITION.

ALL DIMENSIONS ARE IN INCHES (MM).

IP—65 SEALING CR IPS—67 SEALING CPTIONAL

0" TO 40°C OPERATING ENVIRONMENT

MOUNTED ON 12° X 12" X .5" ALUM PLATE

ALL PAINTED SURFACES ARE BLACK.
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INDUSTRIAL INDEXING SYSTEMS, INC. IB-15B005
SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM USER’'S GUIDE

APPENDIX D
DRIVE PARAMETER DEFAULTS

DRAWING NUMBER DESCRIPTION

SU-049001 Amplifier Setup, MDPAK7-R400/ServoPro-R400D
SU-049002 Amplifier Setup, MDPAK7-R750/ServoPro-R750D
SU-049003 Amplifier Setup, MDPAK7-R1000/ServoPro-R1000D
SU-049004 Amplifier Setup, MDPAK7-R1500/ServoPro-R1500D
SU-0490056 Amplifier Setup, MDPAK7-R2000/ServoPro-R2000D
SU-049008 Amplifier Setup, MDPAK7-R3000/ServoPro-R3000D
SU-049006 Amplifier Setup, MDPAK7-R3700/ServoPro-R3700D
SU-049006 Amplifier Setup, MDPAK7-M3700/ServoPro-M3700D
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IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER'S GUIDE SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM
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INDUSTRIAL INDEXING SYSTEMS, INC.

IB-156B005

SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM USER’S GUIDE
SU-049001
MDPAK7-R400/SERVOPRO-R400D

PARA DESCRIPTION DEFAULT
PrSt Parameter Set n
Ctrt Control Type SPd
CHG Control Change PoS
AUto Auto Tuning n

Fr Forward/Reverse SrF

SPoL Speed Polarity P
SPG Speed Loop Proportional Gain 016.8
SIG Speed Loop Integral Gain 0.178
AHG Speed Loop Differential Gain 0.323
SoFS Speed Command Offset 0000
SSCL Speed Command Scale 2000
SLL Speed Level Limit 2000
S1 Speed Command 1 0000
S2 Speed Command 2 0000
Adt Acel/decel Time 00.00
TyPE Acel/decel Type HArd
SrAt Quasi S Acel Rate 010.0
trAt Quasi S Acel Rate 010.0
LoSL Low Speed Signal Output 0030
rCH Speed Signal Output Condition CnSt
rCHL Speed Signal Qutput Level 2000
PPG Position Loop Gain 0.400
PSCL Position Command Scaling 2000
1nP Position Complete Qutput nHyS
1nPr Position Complete Range 0000
CL Current Limit In
PCLL Positive (CCW) Current Limit 0260
nCLL Negative (CW) Current Limit 0260

FEBRUARY 1995

APPENDIX D -3



IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER'S GUIDE SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM
SU-049002
MDPAK7-R750/SERVOPRO-R750D

PARA DESCRIPTION DEFAULT
PrSt Parameter Set n
Ctrt Control Type SPd
CHG Control Change PoS
AUto Auto Tuning n

Fr Forward/Reverse SrF

SPolL Speed Polarity P
SPG Speed Loop Proportional Gain 024.8
SIG Speed Loop Integral Gain 0.178
AHG Speed Loop Differential Gain 0.323
SoFS Speed Command Offset 0000
SSCL Speed Command Scale 2000
SLL Speed Level Limit 2000

S1 Speed Command 1 0000
S2 Speed Command 2 0000
Adt Acel/decel Time 00.00

TyPE Acel/decel Type HArd
SrAt Quasi S Acel Rate 010.0
trAt Quasi S Acel Rate 010.0
LoSL Low Speed Signal Output 0030
rCH Speed Signal Output Condition CnSt
rCHL Speed Signal Output Level 2000
PPG Position Loop Gain 0.400
PSCL Position Command Scaling 2000
1nP Position Complete Output nHyS
1nPr Position Complete Range 0000
CL Current Limit In
PCLL Positive (CCW) Current Limit 0260
nCLL Negative (CW) Current Limit 0260

D - 4 APPENDIX

FEBRUARY 1995



INDUSTRIAL INDEXING SYSTEMS, INC.

IB-15B005

SERVOPRO-l SINGLE-AXIS MOTION CONTROL SYSTEM USER’S GUIDE
SU-049003
MDPAK7-R1000/SERVOPRO-R1000D

PARA DESCRIPTION DEFAULT
PrSt Parameter Set n
Ctrt Control Type SPd
CHG Control Change PoS
AUto Auto Tuning n

Fr Forward/Reverse SrF

SPolL Speed Polarity P
SPG Speed Loop Proportional Gain 027.6
SIG Speed Loop Integral Gain 0.178
AHG Speed Loop Differential Gain 0.323
SoFS Speed Command Offset 0000
SSCL Speed Command Scale 2000
SLL Speed Level Limit 2000
S1 Speed Command 1 0000
S2 Speed Command 2 0000
Adt Acel/decel Time 00.00
TyPE Acel/decel Type HArd
SrAt Quasi S Acel Rate 010.0
trAt Quasi S Acel Rate 010.0
LoSL Low Speed Signal Output 0030
rCH Speed Signal Output Condition CnSt
rCHL Speed Signal Qutput Level 2000
PPG Position Loop Gain 0.400
PSCL Position Command Scaling 2000
1nP Position Complete Output nHyS
1nPr Position Complete Range 0000
CL Current Limit In
PCLL Positive (CCW) Current Limit 0260
nCLL Negative (CW) Current Limit 0260

FEBRUARY 1995

APPENDIX D -5



IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER'S GUIDE SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM
SU-049004
MDPAK7-R1500/SERVOPRO-R1500D

PARA DESCRIPTION DEFAULT
PrSt Parameter Set n
Ctrt Control Type SPd
CHG Control Change PoS
AUto Auto Tuning n
Fr Forward/Reverse SrF
SPoL Speed Polarity P
SPG Speed Loop Proportional Gain 023.5
SIG Speed Loop Integral Gain 0.178
AHG Speed Loop Differential Gain 0.323
SoFS Speed Command Offset 0000
SSCL Speed Command Scale 2000
SLL Speed Level Limit 2000
S1 Speed Command 1 0000
S2 Speed Command 2 0000
Adt Acel/decel Time 00.00
TyPE Acel/decel Type HArd
SrAt Quasi S Acel Rate 010.0
trAt Quasi S Acel Rate 010.0
LoSL Low Speed Signal Output 0030
rCH Speed Signal Output Condition CnSt
rCHL Speed Signal Output Level 2000
PPG Position Loop Gain 0.400
PSCL Position Command Scaling 2000
1nP Position Complete Output nHyS
1nPr Position Complete Range 0000
CL Current Limit In
PCLL Positive (CCW) Current Limit 0260
nCLL Negative (CW) Current Limit 0260

D - 6 APPENDIX
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INDUSTRIAL INDEXING SYSTEMS, INC.

IB-15B005

SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM USER’'S GUIDE
SU-049005
MDPAK7-R2000/SERVOPR0O-R2000D

PARA DESCRIPTION DEFAULT
PrSt Parameter Set n
Ctrt Control Type SPd
CHG Control Change PoS
AUto Auto Tuning n
Fr Forward/Reverse SrF
SPolL Speed Polarity P
SPG Speed Loop Proportional Gain 036.1
SIG Speed Loop Integral Gain 0.178
AHG Speed Loop Differential Gain 0.323
SoFS Speed Command Offset 0000
SSCL Speed Command Scale 2000
SLL Speed Level Limit 2000
S1 Speed Command 1 0000
S2 Speed Command 2 0000
Adt Acel/decel Time 00.00
TyPE Acel/decel Type HArd
SrAt Quasi S Acel Rate 010.0
trAt Quasi S Acel Rate 010.0
LoSL Low Speed Signal Output 0030
rCH Speed Signal Output Condition CnSt
rCHL Speed Signal Output Level 2000
PPG Position Loop Gain 0.400
PSCL Position Command Scaling 2000
1nP Position Complete Output nHyS
1nPr Position Complete Range 0000
CL Current Limit In
PCLL Positive (CCW) Current Limit 0260
nCLL Negative (CW) Current Limit 0260

FEBRUARY 1995
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IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER'S GUIDE SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM
SU-049008
MDPAK7-R3000/SERVOPRO-R3000D

PARA DESCRIPTION DEFAULT
PrSt Parameter Set n
Ctrt Control Type SPd
CHG Control Change PoS
AUto Auto Tuning n
Fr Forward/Reverse SrF
SPoL Speed Polarity P
SPG Speed Loop Proportional Gain 032.4
SIG Speed Loop Integral Gain 0.178
AHG Speed Loop Differential Gain 0.323
SoFS Speed Command Offset 0000
SSCL Speed Command Scale 2000
SLL Speed Level Limit 2000
S1 Speed Command 1 0000
S2 Speed Command 2 0000
Adt Acel/decel Time 00.00
TyPE Acel/decel Type HArd
SrAt Quasi S Acel Rate 010.0
trAt Quasi S Acel Rate 010.0
LoSL Low Speed Signal Output 0030
rCH Speed Signal Output Condition CnSt
rCHL Speed Signal Output Level 2000
PPG Position Loop Gain 0.400
PSCL Position Command Scaling 2000
1nP Position Complete Output nHyS
1nPr Position Complete Range 0000
CL Current Limit In
PCLL Positive (CCW) Current Limit 0260
nCLL Negative (CW) Current Limit 0260

D - 8 APPENDIX
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INDUSTRIAL INDEXING SYSTEMS, INC.

IB-15B005

SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM USER’'S GUIDE
SU-049006
MDPAK7-R3700/M3700/SERVOPRO-R/M3700D

PARA DESCRIPTION DEFAULT
PrSt Parameter Set n
Ctrt Control Type SPd
CHG Control Change PoS
AUto Auto Tuning n
Fr Forward/Reverse SrF
SPolL Speed Polarity P
SPG Speed Loop Proportional Gain 033.2
SIG Speed Loop Integral Gain 0.178
AHG Speed Loop Differential Gain 0.323
SoFS Speed Command Offset 0000
SSCL Speed Command Scale 2000
SLL Speed Level Limit 2000
S1 Speed Command 1 0000
S2 Speed Command 2 0000
Adt Acel/decel Time 00.00
TyPE Acel/decel Type HArd
SrAt Quasi S Acel Rate 010.0
trAt Quasi S Acel Rate 010.0
LoSL Low Speed Signal Output 0030
rCH Speed Signal Output Condition CnSt
rCHL Speed Signal Output Level 2000
PPG Position Loop Gain 0.400
PSCL Position Command Scaling 2000
1nP Position Complete Output nHyS
1nPr Position Complete Range 0000
CL Current Limit In
PCLL Positive (CCW) Current Limit 0260
nCLL Negative (CW) Current Limit 0260

FEBRUARY 1995
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INDUSTRIAL INDEXING SYSTEMS, INC. IB-15B005
SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM USER'S GUIDE

APPENDIX E
TRANSFORMERS

Transformer Specifications
Panel-mount Transformer Dimensions and Connections

Free-standing Transformer Dimensions and Connections
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IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER’'S GUIDE SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM

TRANSFORMER SPECIFICATIONS

L | | TERmMINAL |  TERMINAL
" TRANSFORMER | OUTPUT | INPUT | PM" | FS’ | CURRENT | CURRENT
: “{Ampsy (Amps)

L - -

| 1 | | | rrmARY |  SECONDARY

| 230 | 460 | 253 | 230 | 207
| vac | vAc | VvAC | vAC | VAC

3 le o fa e o la
5 |25 |5 |5 |5
75 |37 |75 |75 |75

{75 |37 |68 |75 |83

TE300/7.53 | 2250 |3

15 |75 |137 [15 167

TE-300/30-3 | 9000

130 |15 |274 |30 |335

3

3
TE-300/583 | 15000 |3

3

577 | 28.8 | 525 | 57.7 | 641
67.7 | 339 | 61.6 | 67.8 | 753
95 | 475 | 864 |95 | 105

x| x> [x x| | |

TE-300/95-3 | 30000

'NOTE: PM = Panel Mount, FS = Free-standing

E - 2 APPENDIX FEBRUARY 1995



INDUSTRIAL INDEXING SYSTEMS, INC. IB-15B005
SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM USER'S GUIDE

PANEL-MOUNT TRANSFORMER DIMENSIONS AND CONNECTIONS

DETAL A pETAL B
. \ 7
RN o 0 o
O O [ | [ 1
- - — r -
10.25 MAX.
[260.4 MM]
I ! 1 e —— - — T # |
- [ | E: S - o
10.625 ————————— = ’ £.00 -j
[269.9 MM] [152.4 MM]
— 725 - DETAIL A DETAIL B
[184.2 MM] WIRING/PRIMARY TERMINALS WIRING /SECONDARY TERMINALS
@ - '@' X1X4x1xzx5mx3xsxs
e o
‘ @55&@ SE
253 VAC Y CONNEC 1IONS
52
| | []j;;f_’MM] mxamxzxsxaxsxexg
‘ ‘ - 230 VAC Y CONNECTIONS
@ - CD 460 VAC CONNECTIONS
117 x5 86 g
SIS Gl
RS RRREL

MOUNTING PATTERN

625 [15.9 MM] DIA. THRU (4 -PLACES)
USE 3/8-16 UNC MOUNTING HARDWARE

207 WAC ¥ CONNECTIONS

TRANSFORMER| FREQ. | PHASE |OUTPUT | TEMP. | WEIGHT
| POWER | RISE
(HZ) (WATTS) | (O) (LBS.)
T-300/3-3 60 3 1000 150 80
T-300/5-3 60 3 1500 150 80
T-300/7.5-3| 60 3 2200 150 80

FEBRUARY 1995 APPENDIX E -3



IB-15B005
USER'S GUIDE

INDUSTRIAL INDEXING SYSTEMS, INC.

SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM

FREE-STANDING TRANSFORMER DIMEN

e 1-3/32
(27.8 MM)

19/32 —|! E
(15.1 MM)

2?@»1??«@ PATTERN

5/8 (15.9 MM) DIA HOLES THRU
4 PLACES
MOUNT WITH 1/2-13 UNC BOLTS

JOL_L

DETAIL A
WIRING /PRIMARY TERMINALS

H3 H2
|
.

;

1

9

A

230 VAC CONNECTIONS

&
HZ

H1
+
5

1
10
2

z 3

H3 H1

SIONS AND CONNECTIONS

e C B
DETAIL A—] I
| DETALL B
s ! ::/
l 8]
1
|
|
I
]

I
[

1/2-13 UNC NUT, CENTERED
TYPICAL EACH END

DETAIL B
WIRING /SECONDARY TERMINALS

8 4 12
12 10 111B 6 7 3[2 3
.
460 VAC CONNECTIONS 207 VAC ¥ CONNECTIONS
TRANSFORMER | FREQ. | PHASE |QUTRPUT | TEMP. | WEIGHI :
POWFR | RISE A B C D E
(HZ) {(WATTS) | (C) (LBS.)
TE-300/75-3| B0 3 2250 15Q 110 | 1819 | 16.00 | 8.00 | 21.00|1/.00| 3.50
(262) | (406) | (203) | (533) | (432) | (89)
TC-300/15-3 | 60 3 4500 150 125 | 18.19 | 16.00 | 8.00 | 21.00 | 17.00| 3.50
(462) | (406) | (203) | (533) | (432) | (89)
TE-300/30-3 | 60 3 3000 150 175 | 22.19 | 20.00 | 12.00 | 21.00 | 21.00 | 7.50
(564) | (308) | {(30%) | (833) | (533) | (1971)
[E-300/58-3 | 60 3 15000 150 216 | 28,19 | 26.00 | 16.00 | 27.00 | 27.00 | 11.50
(716) | (660) | (408) | (686) | (686) | (232)
TC-300/75-3 | 60 3 22500 150 400 | 28.19 | 26.00 | 16.00 | 2700 | 27.00 | 11.50
(718) | (660) | (408) | (686) | (686) | (292)
TE-300/95-3 | 80 3 30000 150 400 | 28.19 | 26.00 | 16.00 | 27.00 | 27.00 | 11.50
(716) | (B60) | (406) | (686) | (688) | (292)
DIMENSIONS = INCHES

(MILLIMETERS)

E - 4 APPENDIX

FEBRUARY 1995



INDUSTRIAL INDEXING SYSTEMS, INC. IB-15B005
SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM USER'S GUIDE

APPENDIX F
CONNECTING CABLES

DRAWING NUMBER DESCRIPTION
C-320YYY Encoder Cable
C-653YYY Motor Cable
C-659YYY Motor Cable
C-805YYY Power Cable
C-806YYY Power Cable
C-901YYY Peripheral Cable
C-957YYY Communication Cable
C-975YYY Communication Cable
C-976YYY Communication Cable

FEBRUARY 1995 APPENDIX F -1



IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER’'S GUIDE SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM
C-320YYY
BILL OF MATERIALS

COMPONENT REFERENCE DESCRIPTION
8307 1 CABLE, 7 TW PAIR, SHLD, 22 AWG
6907.0 2 'FERRULE, #20, ORN
4631.0 3 FERRULE, #16, RED
MS3106A20-29S 4 CONNECTOR, MS, CABLE, 17 PIN
97-3057-1012-1 5 STRAIN RELIEF, #20 SHELL SIZE
9779-513-10 6 BOOT, MS, .56 O0.D. CABLE
FIT221-1/8 7 HEATSHRINK TUBING, 1/8 IN
PLMTM 8; MARK C-320 CABLE TIE LABEL

LENGTH IN FEET
9779-513-8 9 BOOT, MS, .44 O0.D. CABLE
FIT221-1/2 10 HEATSHRINK TUBING, 1/2 IN.

F - 2 APPENDIX
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(14) NOTES 1 & 2
RED (WHT)

=] BLK (BRN)

=1 WHT (GRN)

D =T

— ] BLK (YEL)
T GRN (GRY)

— ] BLK (PNK)

SEE NOTE 3

BLU (BLU)
E BLK (RED)

N

] YEL (BLK)

C—320YYY

1 F

NN

= BLK (VIO)

=

)

N

BRN (GRY/PNK)
= BLK (RED/BLU)

A

P

D (

=] ORN (WHT/GRN)

—— BLK (BRN/GRN)

o, —_t—t —— — 1 — — — — —— —

= SHLD
AN

/

~N—_—tt —

-

(1) NOTES 1 & 2

NOTES:

1.
2.
3.

INSTALL ITEM 2 & 3 USING WEIDMULLER CRIMP TOOL PZ4 OR EQUIV|*mew

YYY =

DATE

SYM REVISION RECORD DR | CK| CK

JIMAY94

ECN 94-135 EB JC

07NOVS4 | B

ECN 94—272 DAD | ¥

~y RED (WHT)

BLK (BRN)

™

WHT (GRN)

BLK (YEL)

A

GRN (GRY)

P

BLK (PNK)

) fe —'"U“

— — ad — e — e — -

BLU (BLU)

N N N

- A~

BLK (RED)

=

YEL (BLK)

[

AT

BLK (VIO)

=

BRN (GRY/PNK) !,

BLK (RED /BLU) ;E

ORN (WHT/GRN) |,

0
—_t e L L

BLK (BRN/GRN) :E

FEET

20 FEET OR LESS

ALTERNATE CONSTRUCTION; STRIP AND TIN 1/47

COLORS SHOWN (COLOR) INDICATES ASSEMBLIES MANUFACTURED
WITH RAW MATERIAL "P/N 35814"

ITEM 6 SUPPLIED AS PART OF CONNECTOR, ITEM 4.

SEE NOTE 4

PIN
=)
WIRE COLCR \

PAIRED WRES—" @

CONNECTOR AS VIEWED
FROM SOLDER SIDE

INDUSTRIAL INDEXING SYSTEMS, Inc.

626 FISHERS RUN
VICTOR, NEW YORK 14564

| (716) 924-9181 FAX: (716) 924—2169

CHECKED BY DATE THIS DRAWING, AND

DAE
1/93

CONTAINED THERIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
IS ISSUED N STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
JOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;

PURPOSE WHATS
INDUSTRIAL INDEXING SYSTEMS, Inc.

DATE
1,/93

CABLE, ENCODER

s oo |0 ® D.A.DAUNCE

DRAWING NUMBER

AutoCAD FILE LOCATION

CALES C—320YYY

SCMLE

SHEET 0.
1 OF 1 B

OAE
B 23JAN93




IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER’S GUIDE SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM
C-653YYY
BILL OF MATERIALS

COMPONENT REFERENCE DESCRIPTION

S$72443 1 CABLE, 6 COND, 12 AWG

MS3106A20-45 2 CONNECTOR, CABLE, 4 PIN
FEMALE

4633.0 3 FERRULE, #12, GRA

4632.0 4 FERRULE, #14, BLU

PLM1M 5; MARK C-653 CABLE TIE LABEL

97-3057-1012-1

LENGTH IN FEET

6

STRAIN RELIEF, #20 SHELL SIZE

F - 4 APPENDIX
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NOTES:

1. INSTALL {TEMS 3 & 4 USING
WEIDMULLER CRIMP TOOL PZ—-4
OR EQUIVALENT.

2. ALTERNATE CONSTRUCTION:
STRIP & TIN .25"
3. INSTALL PINS FROM ITEM 2

USING DMC TOOL NO. M22520
OR EQUIVALENT.

il

DATE |SYM| REVISION RECORD DR | ck | cK
8/14/90[ A | ECN—89-0195 EB [Jc| oF
9/29/93 B ECN—93-0267 MC |74 1

WHT VIO \
WHT /BRN WHT/BRN 5
1 7] I
WHT/ORN () [C-—G?f)] Y] (} WHT/ORN [< c
GRN/YEL 0
YYY (FEET) -

=T
y ;.ZS!.’]

INDUSTRIAL INDEXING SYSTEMS, Inc.

626 FISHERS RUN
VICTOR, NEW YORK 14564

(716) 924—9181 FAX: (718) 524—2169

CHECKED BY DATE THIS DRAWING, AND THE DATA CONTAINED THERM, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
J.C. B/90  [NDEXING SYSTEMS, inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
PPROVED BY DATE COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
J.T.F. 8/90 INDUSTRIAL INDEXING SYSTEMS, Inc.
L e ja7 ™ CABLE—MOTOR
MATERIAL -
onaesons st pices e | E. BAIER DRAMING MAGER
TOLERANCES AutoCAD FILE LOCATION
pro T —— T G:\ CAD\ CABLES C—653YYY
A XAt = e + - B DATE SCALE SHEET NO. REVISION
‘‘‘‘‘‘‘ XXk —— 8/15/90 | ——— 1 OF 1 B




IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER'S GUIDE SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM
C-659YYY
BILL OF MATERIALS

COMPONENT REFERENCE DESCRIPTION
SJO-14/4 1 CABLE, 4 COND, 14 AWG
4632.0 2 FERRULE, #14, BLU
MS3106A20-4S 3 CONNECTOR, CABLE, 4 PIN
FEMALE

97-3057-1012-1 4 STRAIN RELIEF, #20 SHELL SIZE
PLM1M 5; MARK C-659 CABLE TIE LABEL

LENGTH IN FEET
9779-513-12 6 BOOT, MS, .63 0.D. CABLE
9779-513-10 7 BOOT, MS, .56 0.D. CABLE

F - 6 APPENDIX
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NOTES:

1. INSTALL ITEM 2 USING WEIDMULLER
CRIMP TOOL PZ-—4 0OR EQUIVALENT.

2. ALTERNATE COCNSTRUCTICN
STRIP & TIN .25

RED

DATE SYM REVISION RECORD OR CK | CK
12/18/90] A | ECN-90-0221 ME |JTF
9/29/93 B | ECN-93-0267 mc |e2 [LiA

SEE NOTES 1 & 2 ooeo SEE NOTES 1 & 2

l WHTJ

|- |
.l q [C=659YYY |
\ [ L
BLK
GRN I

= STRIP 3

bg

STRIP AS RED’D. ——=

ﬁO

- YYY (FEET) B
INDUSTRIAL INDEXING SYSTEMS, Inc.
i 626 FISHERS RUN
| VICTOR, NEW YORK 14564
| (718) 924-9181 FAX: (716) 924—2169
CHECKED BY THERIN, ARE PROPRIETARY TION OF; INDUSTRIAL
E.B. mmmmsmnmmmnmm!
WPPROVED BY DAE COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR oF,
J.T.F, 12/90 INDUSTRIAL INDEXING SYSTEMS, Inc.
Tor X "ilaz | ™
ey COMMAND CABLE
________ DMENSIONS ARE BICHES (mm) AT MIKE E. DRAMNG NUMBER
TOLERANCE AateCAD
S R — s»um [F;If\mcmcgal_gs C—6359YYY
XXXt ——— |4 B DAE SCALE SEET N0, REVSION
“““““ X X006 == 12/18/90 | -——— | 10F1 | B




IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER'S GUIDE SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM

C-805YYY
BILL OF MATERIALS

COMPONENT REFERENCE DESCRIPTION

1-640518-0 1 CONNECTOR, SOCKET HOUSING

350666-1 2 PIN, CONNECTOR, FEMALE

AWG-18-BLK 3 WIRE, #18 MTW, BLACK,
STRANDED

AWG-18-GRN 4 WIRE, #18 MTW, GREEN,
STRANDED

PV14-8R 5 RING LUG, #8

PLM1M 6; MARK C-805 CABLE TIE LABEL

LENGTH IN FEET

F - 8 APPENDIX FEBRUARY 1995



DATE SYM REVISION RECORD DR CK | CK
NOTES: 9/29/93 A ECN—93-0267 Mc |85 Jur3f

1. INSTALL ITEM 2 USING
AMP CRIMPING TOOL #90327
OR EQUIVALENT

2. INSTALL ITEM 5 USING
PANDUIT CRIMPING TOGL
CTS550 OR EQUIVALENT

3. TWIST WIRES TOGETHER APPX.
1 TWIST PER 2 INCHES

4. APPLICATIONS:
SERVOPRO TO TOSHIBA DRIVE
AC POWER

1
2 C—805YYY
p— =

YYY (FEET)

| INDUSTRIAL INDEXING SYSTEMS, Inc.

6268 FISHERS RUN
VICTOR, NEW YORK 14564

(716) 924-9181 FAX: (716) 924—2169

CEGED BY CONTANED THERM, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
J.C. INDEXING IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
APPROVED BY DATE COPIED, WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
C.M.E. 5/90 INDUSTRIAL INDEXING SYSTEMS, Inc.

TRY [T ™
WA CABLE, MOTOR

________ oncnsons sne moes g |+ BAIER ORANKG MAER
TOLERANCES AutoCAD FILE LOCATION
s XXk~ | ANGULAR G:\ CADN S C—805YYY
X XKk e + o B DATE SCALE SHEET NO. REVISION
“““““ X X0 —— 5/09/90 | ——— 1 OF 1 A




IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER’'S GUIDE SERVOPRO- SINGLE-AXIS MOTION CONTROL SYSTEM

C-806YYY
BILL OF MATERIALS

COMPONENT REFERENCE DESCRIPTION

1-640518-0 1 CONNECTOR, SOCKET HOUSING

350666-1 2 PIN, CONNECTOR, FEMALE

AWG-18-BLK 3 WIRE, #18 MTW, BLACK,
STRANDED

AWG-18-GRN 4 WIRE, #18 MTW, GREEN,
STRANDED

PV14-6R 5 RING LUG, #6

PLM1M 6; MARK C-806 CABLE TIE LABEL

LENGTH IN FEET

F-10 APPENDIX , FEBRUARY 1995



DATE |SYM| REMVISION RECORD bR _| ck| oK
NOTES: 10/01/93 A | ECN-93-0267 e |85 [UEA]

. INSTALL ITEM 2 USING
AMP CRIMPING TOOL #90327
OR EQUIVALENT

—_

2. INSTALL ITEM 5 USING
PANDUIT CRIMPING TOOL
CT550 OR EQUIVALENT

3. TWIST WIRES TOGETHER APPX.
1 TWIST PER 2 INCHES

4. APPLICATIONS:
SERVOPRQ TO TOSHIBA DRIVE
AC POWER

1
2 C—-806YYY
p— —
— YYY (FEET) ﬁ
INDUSTRIAL INDEXING SYSTEMS, Inc.
626 FISHERS RUN
VICTOR, NEW YORK 14564
(718) 924—9181 FAX: (716) 924-2169
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J.C. 5 /90 |INDEXNG SYSTEMS, inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
NPPROVED BT DAE COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
C.M.E. 5/90 INDUSTRIAL INDEXING SYSTEMS, Inc.
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IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER'S GUIDE SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM

C-901YYY
BILL OF MATERIALS

COMPONENT REFERENCE DESCRIPTION
8456 1 CABLE, 10 COND, 22 AWG
745205-3 2 AMP CONNECTOR FEMALE,

15 PIN
2064711 3 CONNECTOR, HOOD, 15 PIN
745207-3 4 AMP CONNECTOR MALE, 15 PIN
PLM1M 5; MARK C-901 CABLE TIE LABEL

LENGTH IN FEET

F- 12 APPENDIX FEBRUARY 1995



NOTES’ DATE |SYM REMISION RECORD DR | CK| CK

} t 5/01/84 A ECN— SRR
1. Orémé_iw:;EhiﬂDTZ T%Oidr °° 10/01/93 B ECN—-93-0267 Mc |4 )

OR EQUIVALENT.,

. BLK Bl K
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WHT WHT
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RED
3 \\ f e 3
GRN GRN
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- PUR Y, A PUR 10
GRY GRY
15> / N 515
- STRP A/R |
TYP EACH END
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INDUSTRIAL INDEXING SYSTEMS, Inc.
626 FISHERS RUN
VICTOR, NEW YORK 14564
$ (716) 924—9181 FAX: (716) 924—2169
CHECKED BY DATE THIS DRAWING, AND THE DATA CONTAINED THERM, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
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IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER'S GUIDE SERVOPRO-| SINGLE-AXIS MOTION CONTROL SYSTEM
C-957YYY
BILL OF MATERIALS

COMPONENT REFERENCE DESCRIPTION

1174 1 CABLE, 4 COND. #22 AWG
25.320.3453.1 2 CONNECTOR, PLUG, 4 PIN
6907.0 3 FERRULE, #20, ORN
PLM1M 4; MARK C-957 CABLE TIE LABEL

LENGTH IN FEET

F - 14 APPENDIX

FEBRUARY 1995



NOTES:

1. ALTERNATE CONSTRUCTION:
STRIP & TIN .25"

2. PIN NUMBERS SHOWN FOR
REFERENCE ONLY.

5. CRIMP FERRULES USING
WEIDMULLER CRIMP TOOL PZ—4
OR EQUIVALENT.

y

o o o O

)

WHT

f SEE NOTE 1 & 3
BLK

- GRN 4

(71
—957YYY
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RED
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IB-158005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER’'S GUIDE SERVOPRO-l SINGLE-AXIS MOTION CONTROL SYSTEM

C-975YYY
BILL OF MATERIALS

COMPONENT REFERENCE DESCRIPTION
8771 1 CABLE, 3 COND SHLD, 22 AWG
745201-3 2 CONNECTOR, FEMALE, 9 PIN
FKH1 3 HOOD, CONNECTOR, 9 PIN D
745203-3 4 AMP CONNECTOR MALE 9 PIN
PLM1M 5; MARK C-975 CABLE TIE LABEL

LENGTH IN FEET
FIT221-3/32 6 HEATSHRINK TUBIN, 3/32 IN
FVS1Y5 8 LOCKING SCREW, USE ON FHKH

HOOD

F- 16 APPENDIX FEBRUARY 1995



DATE |SYM REVISION RECORD OR 1 CK | CK
NOTES 5/17/91 A | ECN-91-0052 MFE | yc|eB
4/3/92| B ECN—-92-0081 MFE
1. INSTALL ITEMS 2 AND 3 USING 520793 0 | EoN-93-0267 | wC [oE)

AMP IDT TOOL OR EQUIVALENT.

SEE DETAIL A
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IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER’S GUIDE SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM
C-976YYY
BILL OF MATERIALS

COMPONENT REFERENCE DESCRIPTION
8771 1 CABLE, 3 COND SHLD, 22 AWG
745203-3 2 AMP CONNECTOR MALE 9 PIN
FKH1 3 HOOD, CONNECTOR, 9 PIND
745209-3 4 CONNECTOR, FEMALE,
25 PIND
745134-1 5 CONNECTOR HOOD, 25 PIN
PLM1M 6; MARK C-976 CABLE TIE LABEL
LENGTH IN FEET
FIT221-3/32 7 HEATSHRINK TUBING, 3/32 IN
FVS1Yb 8 LOCKING SCREW, USE ON FKH
HOOD
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. DATE |SYM| REVISION RECORD DR | CK| cK
NOTES: 11-3-30| A ECN—-90-0216 EB |JTF | JC
1. INSTALL ITEM 2 & 4 USING 5-17—91| B ECN—91-0052 MFE
AMP IDT TOOL 0OR EQUIVALENT, 12/21/92] € ECN—92-0343 MFE_| EB | JC
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IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER'S GUIDE SERVOPRO-l SINGLE-AXIS MOTION CONTROL SYSTEM

MINIMUM RECOMMENDED WIRE GUAGES

MOTOR/DRIVE MOTOR SERVO BUS CONTROL EARTH ENCODER

CABLE POWER POWER GROUND CABLE

(E)

SERVOPRO-R400I 14 AWG 14 AWG 16 AWG 12 AWG 24 AWG
(3.5 mm?) (3.5 mm?) (2.2 mm?) (5.5 mm?) {.2 mm?)

SERVOPRQ-R750I 14 AWG 14 AWG 16 AWG 12 AWG 24 AWG
{3.5 mm?) {3.5 mm?) (2.2 mm? (5.5 mm? (.2 mm?)

SERVOPRO-R1000Il 14 AWG 14 AWG 16 AWG 12 AWG 24 AWG
35mm3) | 35mm?3 | (2.2mm?}) | (5.5mm?) [ (.2mm?

SERVORPO-R1500lI 14 AWG 14 AWG 16 AWG 12 AWG 24 AWG
(3.5 mm?) {3.5 mm?) (2.2 mm?) (5.5 mm?) (.2 mm?)

SERVOPRO-R2000I 14 AWG 14 AWG 16 AWG 12 AWG 24 AWG
(3.5 mm?) (3.5 mm?) (2.2 mm?) (5.5 mm?) {.2 mm?)

SERVOPRO-R3000I 12 AWG 12 AWG 16 AWG 12 AWG 24 AWG
{3.5 mm?) (3.5 mm?) (2.2 mm?) (5.5 mm?) (.2 mm?)

SERVOPRO-R3700I 12 AWG 12 AWG 16 AWG 12 AWG 24 AWG
{5.5 mm?) (5.5 mm?) (2.2 mm?) (5.5 mm?) (.2 mm?)

SERVOPRO-M3700I 12 AWG 12 AWG 16 AWG 12 AWG 24 AWG
(5.5 mm?) {5.5 mm?) (2.2 mm?) (5.5 mm?) {.2 mm?)

CAUTION

F - 20 APPENDIX FEBRUARY 1995



INDUSTRIAL INDEXING SYSTEMS, INC.
SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM

IB-15B005
USER’'S GUIDE

AC-100095 CABLE ADAPTOR

v

| TO DRIVER | | TO ENCODER |
J1 FUNCTION TB
U
1 € ; = 3
2 & Y 1
3 < - 4
4 & | v 12
5 & W 5
! _
6 &1 W 13
7 <€ : < 14
10 4 :
1 & A
A
12 & 1
' B
13 € ; 10
14 & B
|
16 & +S_POS
1S & CD::'I 16
| SHEILD
8 < T \M.OJLI Cl 7
470uh I( EARTH s
I\ GROUND
0.1uf

FEBRUARY 1995
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IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER'S GUIDE SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM

NOTES

F - 22 APPENDIX FEBRUARY 1995



INDUSTRIAL INDEXING SYSTEMS, INC. IB-15B005
SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM USER'S GUIDE

APPENDIX G
INSTALLATION OF MOUNTING HARDWARE

As shipped from Industrial Indexing Systems, the ServoPro-l drive module has the
mounting hardware for the command module assembled to it. If the mounting hardware
is not attached, such as when replacing the drive module, the mounting hardware must
be assembled to the drive module to allow mounting of the command module.

Follow the procedures in this appendix for mounting the hardware to the drive module.
Refer to "Section 2 - Installation” for command module mounting instructions and
input/output connector wiring instructions.

— INPUT/QUTPUT CONNECTORS

/—#10 MOUNTING HARDWARE

~Te

Figure G.1 - Drive Module Hardware Package Contents

FEBRUARY 1995 APPENDIX G- 1



IB-15B005 ' INDUSTRIAL INDEXING SYSTEMS, INC.
USER’'S GUIDE SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM

1. Align shoulder screws with their mates at the bucket sides.

2. Fasten shoulder screws until the tab begins bending and STOP, DO NOT
OVERTIGHTEN.

3. Attach the other end of the opening protector cord to the screw provided at the
right side of the bucket (refer to Figure G.2).

4, Close ServoPro-l command module and tighten quarter turn screws.

QUARTER TURN
FASTENERS

COMMAND MODULE

/SHOULDER SCREW (CAPTIVE)

QUARTER TURN
FASTENER RESEPTACLES

/ MOUNTING BUCKET

Figure G.2 - Controller Exploded-View Assembly

G - 2 APPENDIX FEBRUARY 1995



INDUSTRIAL INDEXING SYSTEMS, INC. IB-15B005
SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM USER’'S GUIDE

APPENDIX H
SYSTEM PARAMETERS

Parameter Valid mode Contents of parameter Default
name settings
Control type 1 Parameter selection: SPd,Po S SPd
CtrL Used to select basic mode of o_p_er__ation of drive.

Select S P d for |
Select P o S for|

Control type 2 Parameter selection: Po S, trq PoS
CHG B Used to further select mode of operation if
CtrL =SPd.

Select P o S for M
q for TCM.

| modes. Selecttr

Hardware input CN3-34 is used to further select
drive operation as follows:

WhenCHG = Po S & CNS-34 = open; the
drive is in SCM or EPLM depending on other
parameters and hardware inputs.

When CHG = Po S & CN9-34 = connected to
signal common; the drive is in position lock of
$CM mode.

connected to
mode.

When CHG = trq & CN3-34
signal common; the drive is in

Auto tuning Parameter selection: y orn n

enable

Automatically sets three parameters of speed
AUto loop gain: SPG,S1Gand AHG. See
Section 2 for details on automatic tuning.

Parameter value range: 0 000-0050 Revs 0010

Auto tuning
movable range

Used to set the number of motor-shaft

tUrn revolutions when performing automatic tuning.
The motor turns in both directions within the
range set.
Auto tuning Parameter value range: 0000-2000 0500

rotation speed
Used to set motor rpm when performing
otoP automatic tuning. The motor turns in both
direction at the set speed.

FEBRUARY 1995 APPENDIX H - 1



IB-15B005
USER’S GUIDE

INDUSTRIAL INDEXING SYSTEMS, INC.
SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM

response level

Parameter Valid mode Contents of parameter Default
name settings
Auto tuning Parameter value range: 1,2,3 0003

This sets the target response level for automatic

reverse type

rESP
. High response {motor step response guideline,
. Medium response (motor step response
guideline, 30mS)
. Low response (motor step response guideline,
Forward/ Parameter selection: SrF, F-r SrF

Used to select the direction of motor-shaft

Fi/ir

When S r F is selected, motor direction is
determined by polarity of voltage used in external
analog speed command. Voltage polarity and
motor direction are determined by S P o L.
When F - r is selected: motor direction is
determined by user settings for Forward start or
Reverse start control inputs. Voltage polarity of
analog speed command is ignored.
F/r must be set to SrF for EPLM

Analog Parameter selection: P, n P

command
polarity Used to set polarity of analog command input.
SPol When S P o L is P positive voltage on analog

command input results in CCW rotation or CCW
torque depending on mode of operation.
Negative voltage is CW.

When S P o L is n positive voltage on analog
command input results in CW rotation or CW
torque depending on mode of opeartion.
Negative voltage is CCW.

S P o L must be set to P for E

APPENDIX H - 2
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INDUSTRIAL INDEXING SYSTEMS, INC. IB-15B005

SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM USER'S GUIDE
Parameter Valid mode Contents of parameter Default
name settings
Speed loop Parameter valuerange: 000.0-999.9 XXXX

gain

Used to set proportional gain for the speed

SPG control loop. The greater the value, the faster
the response. However, too rapid a response
results in unstable control. See Section 2.6.1 for
details about optimum settings.

Speed loop Parameter value range: 0. 000-9.9929 XXXX

integral gain

Used to set integral gain for the speed control
SIG loop. The greater the value, the faster the
response. However, too rapid a response results
in unstable control. See Section 2.6.1 for details
about optimum settings.

Speed loop Parameter valuerange: 0.000-1.000 XXXX
differential
gain Used to set differential gain for the speed control
loop. The greater the value, the better the
AHG response in case of a disturbance. However, too
greater a value results in unstable control. See
Section 2.6.1 for details about optimum settings.
Speed Parameter valuerange: +0100/-0100 rpm 0000
command
offset Used to set offset of analog speed command.
SoFS
Speed Parameter valuerange: 042 0-42 00 rpm 2000
command
scaling Used to set command speed for a 10 VDC
command input.
SSCL
Speed limit Parameter value range: 0010/2 100 rpm 2000
level
Used to limit the motor’s speed.
SLL
Speed Parameter value range: 2000/-200 0 rpm 0000

command 1
Used to set the command speed "Speed 1. If
S1 the speed limit level has been set, the speed is
limited to that level. This value is selected as the
speed command only after control input pin
"speed 1" has been connected to signal common
(CN9-36).

xxxx Default parameter value depends on motor/drive size. See Appendix D for default settings.

FEBRUARY 1995 APPENDIX H-3



IB-15B005
USER’'S GUIDE

INDUSTRIAL INDEXING SYSTEMS, INC.
SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM

acceleration/
deceleration
time

trAt

Used to set the speed change time for the
S-shaped acceleration/deceleration. The change
acel/decel rate time setpoint is specified as

tr At % of total acel/decel time A d t.

N1 =S 1, S 2 or Analog speed command
N2=N1*SrAt/100
T1 =Adt T2=T1*tr At/ 100

Parameter Valid mode Contents of parameter Default
name settings
Speed Parameter value range: 2000/-200 O rpm 0000

command 2
Used to set the command speed "Speed 2". If
S2 the speed limit level has been set, the speed is
limited to that level. This value is selected as the
speed command only after control input pin
"speed 2" has been connected to signal common
{CN9-21).
Acel/Decel Parameter selection: SoFt, HArd HArd
shape
Used to select linear or Quasi-S-shaped
tYPE acceleration/deceleration rate.
Select: H A r d for linear shape
Select: S o F t for Quasi-S-shaped
Acceleration/ Parameter value range: 00.00/3 0.0 0 sec 00.00
deceleration
time Used to set the total time for the
acceleration/deceleration rate when selecting the
Adt internal speed setting.
Quasi-S- Parameter valuerange: 010.0/040.0% 010.0
shaped
acceleration/ Used to set the speed change point for the
deceleration S-shaped acceleration/deceleration. The change
rate acel/decel rate speed setpoint is specified as
SrAt % of command speed S1, S2 or analog
SrAt input.

Quasi-S- Parameter value range: 010.0/040.0 % 010.0

shaped

APPENDIX H - 4
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INDUSTRIAL INDEXING SYSTEMS, INC. IB-15B005

SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM USER’S GUIDE
Parameter Valid mode Contents of parameter Default
name settings

Note: Acceleration/deceleration shape and time can be set by means of parameters type
SrAt,trAtand Adt.

Linear acc/dec Quasi-S-shaped acc/dec

2000rpm : 2000mm}p . -
| 1800 =77 T )
I | I | I
1 [ [
1 [ [
I | ] | |
| U o
) 200rpm > L Lo :
L— 100ms ——I I-— 100ms --J 20ms —= I—— —-I 20ms  20ms L ——I 20ms
=—— 100ms 100ms
Speed command: 2000 rpm Speed command: 2000 rpm
tYPE: HArd tYPE: SoFt
Adt :00.10  Adt :00.10
trAt : 020.0
SrAt: 010.0
Low speed Parameter value range: 0 000/0 100 rpm 0030
signal output
level Used to set the speed for outputting low speed
signal CN9-38.
LoSL
Speed reach Parameter selection: CnSt, SrF CnsSt

signal output
condition This is used to set conditions for outputting the
speed reach signal CN9-23.
rCH
C n St: The speed set by the parameter "speed
reach signal output level” is used as the
speed reached value.

SrF: Thisisinvalid when in the TCM. When
in the SCM, the analog speed command is
used as the speed reached value.

Speed reach Parameter value range: 01 00/2 00 O rpm 2000
signal output
level This setting is valid when the parameter "speed

reach signal output condition” issettoC nSt.

rCHL
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IB-15B005S INDUSTRIAL INDEXING SYSTEMS, INC.
USER’S GUIDE SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM
Parameter Valid mode Contents of parameter Default
name settings
Position loop Parameter value range: 0.000/9.999 0.000
gain
Used to set proportional gain for the position
PPG control loop. The greater the value, the faster
the response. However, too high a value results
in unstable control.
Position Parameter valuerange: 0100/4000 2000
command .
scaling Used to set the number of command pulses per
motor-shaft revolution. This parameter should be
PSCL set according to the required positioning
resolution and speed reduction ratio of the
machine.
Command pulse number (p)
Motor travel =
(rev.)
Motor speed =
{rps)
Paositioning Parameter selection: nHy S, Hy S nHyS
completed
signal Used to select output condition for sending the
output completed signal CN9-23.
condition
n Hy S: Positioning completed signal
nP immediately goes off when position error
pulse exceeds positioning completed
range, and comes on when it returns
within the range.
Hy S: Positioning completed signal goes off
when position error pulse exceeds
positioning completed range by 10 pulses,
and immediately comes on when it returns
within the range.
Positioning Parameter value range: 0000 /99 9 9 pulses 0000
completed
range Positioning completed signal CN9-23 is output
when position error enters positioning completed
nPr range.

APPENDIX H - 6
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INDUSTRIAL INDEXING SYSTEMS, INC.

IB-15B005

SERVOPRO-! SINGLE-AXIS MOTION CONTROL SYSTEM USER'S GUIDE
Parameter Valid mode Contents of parameter Default
name settings
Current limit Parameter selection: oUt, I n In
command
condition The MDPAK7 driver has the ability to limit the
maximum motor current (torque). The limit can
CcL be set internally by setting parameter CL = In
and then programming PCLL and nCLL to a
percent of rated current {torque). If CL = oUT
the current {torque} is limited using an external
analog voltage.
Parameter current limit: | n
External current limit command: o U t
Positive Parameter value range: 0000/0260 0260
current limit
level (CCW) Positive current limit value, if CL = I n.
PCLL
Negative Parameter valuerange: 0000/0260 0260
current limit
level (CW) Negative current limit value, if CL = I n.
nCLL

FEBRUARY 19295
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IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER’'S GUIDE SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM
MONITOR DISPLAY FUNCTIONS
Parameter Valid mode Contents of parameter Default

name settings
Speed Parameter value range: 4000/-400 0 rpm SSSS
reference
display Displays the commanded or reference speed into
the drive. Speed display is in RPM with (-) being
SrF Cw.
Actual speed Parameter value range: 4 000/-400 0 rpm SSS
display
Displays actual motor speed in rpm with (-} being
SPd Cw,
Motor torque Parameter value range: 26 0% /-260 % TTT
command
Displays instantaneous torque being commanded
trq to motor (-) is CW.
Input signal Used to monitor the on/off state of control input 8888
monitor signals.
SEq
E:ﬂ :'D ] | ] connECTED 1O SIGNAL COMMON (ON)
Hl_—lﬂ []l—}E ] NOT CONNECTED TO SIGNAL COMMON (OFF)
o 1 (CN9—33)
———— CURRENT LIMIT (CNG=-2)
— CONTROL SWITCHING (CNO—34)
\—— FwhD /FWD STROKE END [CNY- 35)
REV/REV STROKE END {CNI—19)
DEVIATION COUNTER CLEAR (CN9-20)
— SPEED 1 {CN9—36)
SPEED 2 (CN9-21)
Position Parameter value range: -9999/99998 PPPP
display
Motor position is displayed on LED monitor. The
PdIS number is reset to 0 0 0 O when power is
applied. The value increases as the motor-shaft
turns CCW, and decreases as it turns CW.
Analog Parameter selection: SPd, trq SPd

monitor output

AoUt

Used to select the signal to be applied to analog
monitor output {see Section 2.6.2).

S P d: Speed feedback signal
tr q: Current command signal

APPENDIX H - 8
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INDUSTRIAL INDEXING SYSTEMS, INC.

IB-15B005

SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM USER'S GUIDE
Parameter Valid mode Contents of parameter Default
name settings
Fault history Parameter values: Fault code FFF
FLT Used to display the last fault recorded. See
Section 5.1.1 for Fault codes.
Step operation Parameter value range: 0000/006 3 0000
cycle
If a value other than O 0 O O is set to this
StEP parameter, forward or reverse motor-shaft
revolution immediately starts as Servo on CN9-33
is turned on, at the internally set speed or the
speed set by means of the external analog speed
command CN9-16. S t E P parameter is move
time where t{sec) = StEP * .25. This
parameter is not stored in the system’s memory,
even if [Set] is pressed.
PrFL Position Command {Low Part) 0000
PrFH Position Command {High Part) 0000

FEBRUARY 1995
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NOTES
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INDUSTRIAL INDEXING SYSTEMS, INC.

IB-15B005

SERVOPRO-I SINGLE-AXIS MOTION CONTROL SYSTEM USER'S GUIDE
APPENDIX |
INTERFACING CIRCUITS
o4y DC

CONTROL INPUT CIRCUIT

MAX VOLTAGE OPEN: 25 VDC
MAX CURRENT "ON": 5 MA

MAX "ON" VOLTAGE: 2 VDC
MIN "OFF" VOLTAGE: 22 VDC

Il.  ANALOG COMMAND INPUT CIRCUIT

MAX INPUT VOLTAGE: =10 VDC
INPUT RESISTANCE: 20 KQ

. PULSE COMMAND INPUT CIRCUIT

MAX INPUT CURRENT: 15 MA
MIN INPUT CURRENT "ON": 5 MA
MAX INPUT CURRENT "OFF": 0.1 MA

5KN AN (SZ K)
5K() R—
N[O | Ve
cuM | O
~

IN ’O

J’j:k;}
CiM | O ———-{

IN | O I —

TN
i el
[
AN
S~
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IB-15B005 INDUSTRIAL INDEXING SYSTEMS, INC.
USER’S GUIDE SERVOPRO-1 SINGLE-AXIS MOTION CONTROL SYSTEM

IV. POWER SUPPLY FOR ANALOG COMMAND

sooq Y

OPEN CIRCUIT VOLTAGE: +15VDC 6% g5 (0| |

MAX LOAD CURRENT: 10 MA

5000
ws | o f—__}—

’ -1oV

V. ANALOG MONITOR CIRCUIT

Uur o -

MAXIMUM OUTPUT VOLTAGE: £10 VDC
MAXIMUM OUTPUT CURRENT: 5 MA com | O

+24V DC

MAXIMUM VOLTAGE: 24 VDC
MAXIMUM CURRENT: 50 MA aul
MAXIMUM "OFF" LEAKAGE: .1 MA

CUM
VIl.  FAULT CODE OUTPUT CIRCUIT l

MAXIMUM VOLTAGE: 24 VDC auT | o |

MAXIMUM CURRENT: 50 MA - N

MAXIMUM "OFF" LEAKAGE: 0.1 MA

coM | O % e
T
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