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INTRODUCTION

Thank you for selecting Industrial Indexing Systems’ Delta Series products. You join many other companies
around the world in your choice of these powerful, flexible motion control products.

The small, lightweight Delta Drivers combine the latest in all-digital electronic design, SMT circuit board
construction and clever engineering to deliver high performance, advanced features and reasonable cost.
Compact, high power density motors provide low rotor inertia, making them the logical choice for positioning
and indexing applications.

Delta Drivers have a wide array of features, including a powerful embedded high speed 32-bit RISC
processor, membrane keypad, high visibility 5-digit LED display, built-in RS-232 port, 8 optically isolated
inputs, 8 optically isolated outputs, S-curve profiling, auto servo tuning, fault history log and many more.
Dozens of operational parameters can be programmed, either through the front panel or using your IBM-
compatible computer. And the PC software allows quick set-up, a full range of diagnostics and PC
oscilloscope functions to display speed and current waveforms on your computer.

High-resolution resolver feedback is standard on Delta products. Other available choices include encoder
feedback and Power Off absolute feedback.

JUNE 2003 INTRODUCTION xi
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SECTION 1 - OVERVIEW

This manual is organized so that information is easy to find and easy to use. It begins by detailing how to
identify the basic electrical characteristics of Delta Drivers and Delta Motors, and provides comprehensive
product specifications.

The six available Modes of Operation are then described, complete with signal wiring and parameter set up.
Sections on Power and Driver Wiring, Regen Resistor selection and Dynamic and Mechanical Braking
follow. A Troubleshooting section can aid you in the unlikely event that anything goes wrong.

Motor and Driver Speed/Torque Curves follow this preliminary information, allowing you to match Drivers
and Motors to your specific applications. A final section which contains cables and various Mechanical
Drawings round out this manual.

1.1 IDENTIFYING DELTA PACKAGES

Delta packages can be identified as follows.

Your Delta package model number uses this designation:
DELTA-XYYYYABCD,

WHERE:
X = motor series

Blank standard
A series
B series
Custom
D series
E series
the rated mechanical output wattage of the package
3000 rpm rated motor
2000 rpm rated motor
1500 rpm rated motor
custom speed
resolver based system

YYYY

>
I
IVOrZIIomMmOO®>

A absolute resolver sensor based system

E encoder based system

EA absolute encoder sensor based system
CcC = A 220 VAC system, single or three phase

B 120 VAC system, single phase (only for smallest drive and only up to 200 watts)
D = motor and driver options where

B = integral brake option

I = 14 bit analog input

J = Sourcing I/O Expansion Board

K = Sinking I/O Expansion Board

1X = 1 cycle resolver

others as defined in future

Example: A Delta package designated DELTA-120HRB is a 120-watt motor, with a 3000 rpm rated motor, a
resolver based system, 120 VAC system. If this same package was equipped with an integral brake, it
would be designated DELTA-120HRBB.

JUNE 2003 PAGE1-1
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1.2 IDENTIFYING DELTA DRIVES

Delta Drivers can be identified as follows. This information is on the Driver label:

Your Delta Driver model number uses this designation:

DSD-CURRENT/ZYX,

WHERE:
CURRENT = Peak Driver Current in amps (rms)

z = feedback method:
R = resolver feedback
E = encoder feedback
RA = absolute resolver feedback
EA = absolute encoder feedback

Y = input voltage:
A = 220 VAC input (single or three phase)
B = 115 VAC input (single phase) - only available up to 200 watts

X = option:
I = 14 bit analog input A & D converter
J = Sourcing I/O Expansion Board
K = Sinking I/O Expansion Board

Example: A Delta Driver designated DSD-8.5/RB has a peak current rating of 8.5 A rms, resolver feedback,
and 115 VAC 1 input voltage.

1.3 IDENTIFYING DELTA MOTORS

Delta Motors can be identified as follows. This information is on the Motor label:

Your Delta Motor model number uses this designation:

DBM-SERIES WATTAGE/SPEED YZ,

WHERE:

SERIES = Motor series
Blank = standard
A = A series
B = B series
C = Custom
D = D series
E = E series

WATTAGE = Rated Motor Power in watts

SPEED = Rated Motor Speed in hundreds of RPMs
Y = feedback method:

R = resolver feedback
E = encoder feedback
RA = absolute resolver feedback
EA = absolute encoder feedback

Z = B for a motor with an integral brake
T for windings with “Tropical” fungus protection
W for washdown sealing
1X = 1cycleresolver

Example: A Delta Motor designated DBM-120/30R is a 120-watt motor with a 3000 rpm rated speed and
resolver feedback. If this same motor were equipped with an integral brake, it would be designated DBM-
120/30RB. If the same motor was equipped with “Tropical” fungus protection, it would be designated DBM-
120/30RT and with a brake, it would be designated DBM-120/30RBT.
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DELTA SERIES MOTORS & DRIVES USER'S GUIDE
SECTION 2 - SPECIFICATIONS
2.1 DRIVER SPECIFICATIONS
Delta Driver DSD-1.5/RB DSD-1.5/RA DSD-4.25/RB DSD-4.25/RA
Weight 331Ib 331Ib 3.31Ib 3.31Ib
1.5 kg 1.5 kg 1.5 kg 1.5 kg
Delta Driver DSD- DSD- DSD- DSD- DSD- DSD- DSD-
8.5/RB 8.5/RA | 17.5/RA 35/RA 50/RA 70/RA 115/RA
Weight 331Ib 3.31Ib 55Ib 101b 10 1b 24 b 351b
1.5 kg 1.5 kg 2.5 kg 4.5 kg 4.5 kg 11 kg 16 kg
2.1.1 MOTOR OUTPUT
Delta Driver DSD-15/RB | DSD-1.5/RA | DSD-4.25/RB | DSD-4.25/RA
Motor Output PWM, 3 Phase, sine wave
Continuous 1.0 1.0 2.8 2.8
Output Current | Arms A rms A rms A rms
Max. Output 15 15 4.25 4.25
Current Arms Arms A rms Arms
See Figure 2.1
Motor Ripple 20 kHz 20 kHz 20 kHz 20 kHz
Frequency
Delta Driver DSD- DSD- DSD- DSD- DSD- DSD- DSD-
8.5/RB 8.5/RA | 17.5/RA 35/RA 50/RA 70/RA 115/RA
Motor Output PWM, 3 Phase, sine wave
Continuous 2.1 3.4 5.7 141 18.4 28.3 56.6
Output Current | Arms A rms A rms A rms A rms A rms A rms
Max. Output 8.5 8.5 175 35.0 50.0 70.0 115.0
Current Arms Arms Arms Arms Arms Arms Arms
See Figure 2.1
Motor Ripple 20 kHz 20 kHz 20 kHz 20 kHz 20 kHz 10 kHz 10 kHz
Frequency
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DELTA

2.1.2 POWER SUPPLY

Delta Driver DSD-1.5/RB DSD-1.5/RA DSD-4.25/RB DSD-4.25/RA
Main Bus 1 Phase, Nominal: | 1 Phase, 1 Phase, Nominal: 1 Phase,
Power Supply 110 VAC, Nominal: 220 110 VAC, Nominal: 220 VAC,
Voltage Max Range: VAC, Max Range: Max Range:
85-126 VAC, Max Range: 85-126 VAC, 170-264 VAC,
50/60 Hz 170-264 VAC, 50/60 Hz 50/60 Hz
50/60 Hz
Main Supply 350 VA 350 VA 350 VA 350 VA
Capacity
Control Voltage | Powered by main circuit supply
Control Powered by main circuit supply
Capacity
Main Circuit 17w 17w 17w 17w
Heat Loss
Control Circuit | 23 W 23w 23 W 23 W
Heat Loss
Regeneration 13W+17 13W+17J 13W+177J 13W+17
Absorption
Capacity
Delta Driver DSD- DSD- DSD- DSD- DSD- DSD- DSD-
8.5/RB 8.5/RA | 17.5/RA 35/RA 50/RA 70/RA 115/RA
Main Bus 1 Phase, 1 Phase, 3 Phase,
Power Supply Nominal: Nominal: 220 VAC, Nominal: 220 VAC,
Voltage 110 VAC, Max Range: 170- Max Range: 170-264 VAC,
Max 264 VAC, 50/60 Hz
Range: 50/60 Hz
85-126
50/60 Hz
Main Supply 570 VA 1.2KVA [ 25KVA | 53KVA 6.7 KVA | 13KVA | 25 KVA
Capacity
Control Voltage | Powered by main circuit supply Single phase, 170-264 VAC, 50/60 Hz
Control Powered by main circuit supply 70 VA 80 VA 110 VA
Capacity
Main Circuit 20w 27T W 47 W 110w 130w 250 W 400 W
Heat Loss
Control Circuit | 23 W 23 W 23w 26 W 26 W 30 W 60 W
Heat Loss
Regeneration 17 W+ 24 W + 37W + 160 W + 180W+ | 300W+ | 480W +
Absorption 173 173 227 381 54 94 188 J
Capacity
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2.1.3 CONTROL PERFORMANCE

Update Rate

Feedback Resolver

Feedback 12000 bits/rev * number of resolver cycles

Resolution ie. 2X resolver = 2*12000 bits/rev = 24000 bits/rev. See motor drawings in
Appendix A.6 for resolver type.

Feedback 18 arc minutes spread for motors with 95 mm mounting face or smaller

Accuracy +20 arc minutes for B series motors
8 arc minute spread for all other motors

Current Loop 100 psec

Update Rate

Velocity Loop 400 psec

Update Rate

Position Loop 800 usec

Update Rate

Speed Load (0%-100%): +0.02%

Regulation Power (85-126 VAC or 170-264 VAC): +0.02%
Temperature (0-55°C/32-131°F): +0.2%

Torque Power (85-126 VAC or 170-264 VAC): +2%

Regulation Temperature (0-55°C/32-131°F): +2%

Feedback Encoder

Feedback See motor/driver speed torque curves in Appendix A.4 for encoder resolution.

Resolution

Feedback Less than 2 arc minutes

Accuracy

Current Loop 100 psec

Update Rate

Velocity Loop 400 psec

Update Rate

Position Loop 800 usec

Speed Load (0%-100%): +0.02%

Regulation Power (85-126 VAC or 170-264 VAC): +0.02%
Temperature (0-55°C/32-131°F): £+0.2%

Torque Power (85-126 VAC or 170-264 VAC): +2%

Regulation Temperature (0-55°C/32-131°F): +2%

2.1.4 ENVIRONMENT

Storage -10 to 70°C/14-158°F

Temperature

Operating 0 to 55°C/32-131°F

Temperature

Humidity 35 to 90% Relative Humidity, non-condensing

Shock and 1Gorless

Vibration

Operating Free of dust, liquids, metallic particles and corrosive gases.
Conditions Use in a pollution degree 2 environment.

Drive The drive is rated as “open type equipment” by Underwriters Laboratories, Inc.
Enclosure

JUNE 2003
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2.1.5 1/0 CONTROL SIGNALS

Standard Sinking I/0O | Control Input 24 VDC 8 ma: common to +24V, optically isolated
Control Output 24 VDC 40 ma: common to 24G, optically isolated

Optional Sinking I/O | Control Input 24 VDC 6 ma: common to +24V, optically isolated
DINT-300K Control Output 24 VDC 400 ma: common to 24G, optically isolated

Optional Sourcing I/0 | Control Input 24 VDC 6 ma: common to 24G, optically isolated
DINT-300S Control Output 24 VDC 400 ma: common to +24V, optically isolated

Internal Power 24 VDC + 15% 100 ma maximum, ground isolated

Supply

External Power 24 VDC + 15%

Supply

2.1.6 ANALOG I/O SIGNALS

REF1 and REF2 Maximum Input Voltage: £ 10 VDC
Input Impedance: 18 kQ
A/D resolution: 1/1024 at +10V (10 bit Standard, 14 bit Optional)
Scaleable with setup parameter

Monitor Output Maximum Voltage Swing: £ 3 VDC at 1 ma
Output Impedance: 330 Q —_ Monitor
Accuracy: 8% D//Test Paint
Monitor Scaling
Speed: 3V equals motor rated speed O— Analog
Torque: 3V equals motor peak torque - Ground
C-722006 Monitor Cable Available

2.1.7 HIGH SPEED DIGITAL I/O SIGNALS

Command Pulse On voltage: 5 VDC + 5% at 17 ma maximum

FMA and /FMA Off voltage: 1 VDC + 5% less than 1 ma

FMB and /FMB 200 KHz maximum frequency in pulse-pulse or pulse-direction modes
50 KHz in AB quadrature mode
Optically isolated

Pulse Output RS422 output: AM26LS31 or equiv.

APD and /APD 400 kHz maximum frequency

BPD and /BPD

ZPD and /ZPD

2.1.8 PROTECTION
Fault Checks Under Voltage, Over Voltage, Motor Short, Output Short, Feedback Loss,

Regeneration Resistor Over Temperature and Malfunction, Driver Over
Temperature, Motor rms Torque (motor overheat) Driver Rated Current, Over
Speed, Motor Stall, Dynamic or Mechanical Brake Failure, Following Error,
Internal Watchdog Timer, Processor Diagnostics

Output Short Circuit | The drives are suitable for use on a circuit capable of delivering not more than
Protection 5000 rms symmetrical amperes, 240 volts maximum when protected by a
circuit breaker having an interrupting rating not less than 5000 rms symmetrical
amperes, 240 volts maximum.
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2.2 MOTOR SPECIFICATIONS
2.2.1 GENERAL
Duty Continuous at rated speed and rated torque
Type Permanent magnet synchronous
Insulation Class F
Sealing See motor drawings in Appendix A.6, A.7 & A.8
Storage Temperature -10 to +70°C/14 to 158°F
Ambient Operating Temperature -10 to +40°C/14 to 104°F
Shock and Vibration 2G’s
Mounting Motor can be mounted in any position
2.2.2 FEEDBACK DEVICE
Type: Resolver Resolver control transformer
See motor drawings in Appendix A.6, A.7 & A.8
Type: Encoder ABZ plus UVW 5V line driver
2.2.3 OTHER
Weight See motor drawings in Appendix A.6, A.7 & A.8
Shaft Loading
Brake Specifications
Dimensions
Torque Ratings See specifications in Appendix A.4
Speed Torque Curves
JUNE 2003 PAGE2-5
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Figure 2.1 - Delta Overload Protection Characteristic




INDUSTRIAL INDEXING SYSTEMS, Inc. IB-19B001

RED/WHT
YEL/WHT .
. 54 BLU_ . 4
53 S
RED .
R S
YEL ..
BLK_

Figure 2.2 - Standard Resolver Wiring Connections for
DBM-XXX/15R, DBM-500/30R and Larger

RED WHT} 4
i RS

=

YEL WHT} 5
BLU 3

ST

RED 5

YEL -5

BLK 7

Figure 2.3 - Alternate Resolver Wiring Connections for
DBM-XXX/15R, DBM-500/30R and Larger
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RED/WHT .
YEL/WHT | .
- 54 SLU__ . g
53 S
RED
R S
YEL .,
BLK_ .

Figure 2.4 - Standard Resolver Wiring Connections for
DBM-120/30R, DBM-200/30R, DBM-400/30R,
DBM-BXXX/30R, DBM-D30/30R and DBM-D50/30R

WHT . -

ORN .
S4 SLU__ 1o g

53 S

RED
S0

YEL .,

BLK ¢

Figure 2.5 - Alternate Resolver Wiring Connections for
DBM-120/30R, DBM-200/30R and DBM-400/30R
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YEL/WHT
SLU

21 54
S S RED

RZ o YEL

BLK

RED/WHT (N
|
\
|
|
|
|
|
|
|
|
|
|

Figure 2.6 - Standard Resolver Wiring Connections for
DBM-D100/30R Through DBM-D800/30R
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SECTION 3 - PROGRAMMING THE DELTA DRIVER

The Delta Driver is a fully digital driver that has a rich set of motion control building blocks that are
configurable using the driver’s software. A built in keypad and display are used to set internal parameters
that configure the driver’s software building blocks into user defined motion functions.

An easy to use menu scheme allows the user to:

Set the basic mode of operation

Activate optional features

Define 1/O functions

Monitor key parameters and alarms

Adjust driver parameters

Manual or automatic tuning of the motor and driver
Manual testing of driver operation

The drivers keypad and display are shown in Figure 3.1. The functions are as follows:

LED DISPLAY is a 5-digit unit that displays coded messages, alarms and parameter values.
Messages are displayed in coded bit patterns, hexadecimal, decimal and coded letters.

UP-ARROW is used to navigate around the minor menu loops, to increase the value of a
parameter and in combination with other keys for special functions.

DOWN-ARROW is used to navigate around the minor menu loops, to decrease the value of a

parameter and in combination with other keys for special functions.
SEL

SELECT . is used to identify which digit of the disﬁy is selected for modification (flashing). This
key is also used in combination with the CONFIRM key to prepare a parameter for modification.

MODE @ is used to navigate the main menu loop and to return to the main menu loop from the
minor loops.

CONFIRM is used to confirm a parameter value and to set into non-volatile memory and to reset

alarms. This key is also used in combination with the SELECT key to prepare a parameter for

modification.
FLASHING DECIMAL POINT indicates that an alarm is active.

MON

Figure 3.1 - Delta Driver Keypad and Display
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3.1 NAVIGATING THE DRIVER’S MENU

The menu structure for programming the driver consists of a main menu loop with several minor menu
loops and the Special Menu. The main menu loop and partial sections of the minor loops are shown in
Figure 3.2 below.

The major loop is shown vertically on the left side of the diagram. There are four major items on the main
menu loop. Each of these items is the starting point for minor menu loops.

e STATUS DISPLAY minor menu loop contains drive and motor status displays such as motor speed,
motor position, following error, etc.

o DIAGNOSTIC DISPLAY minor menu loop provides diagnostic information such as /O status, alarms
and alarm history.

e ADJUST PARAMETER minor menu loop contains parameters that are typically adjusted by the user.
Parameters include speed scaling, servo tuning values and load inertia setting.

¢ USER PARAMETER minor menu loop contains basic configuration parameters that are usually set
once per application such as control mode, motor type, electronic gear ratio and analog polarity.

e HP PARAMETER is a sub-menu loop from the USER PARAMETER minor menu. This sub-menu
loop also contains configuration parameters that are less frequently used or modified.

The @ key is used to move around the main menu loop. Once the main menu is positioned on the first
parameter of a minor loop the and keys are used to move around the minor menu loop. When in
the minor menu loop the and or the and keys move through the parameters in jumps of
10 rather then 1. The @ mode key can be used to move from anywhere in the minor menu back to the
main menu loop.

The HP parameter sub-menu is entered by putting the main menu loop on UP-01 and pressing and
holding the key then pressing both the and keys. Once in the HP sub-menu the and
keys are used to move around the sub-menu. The @ must be pressed twice quickly to move from the
HP sub-menu back to the UP minor menu.

The Special Function Menu is used for Auto Tuning, manual jogging of the motor and forcing outputs.
Section 3.3 describes the Special Function Menu.
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3.1 NAVIGATING THE DRIVER’'S MENU (cont’d)
e | ~
L e
F---- [ STATUS DISPLAY LOOP
................. v
.......... A »: < »
2
b : P o
v c.in --- [——[c.ou ---
A
C ---- .. DIAGNOSTIC DISPLAY LOOP
.............. 'S < » < »
m AJl
v < |-
v /' VALUE [ AJ2
AJO ADJUST PARAMETER LOOP 3
N 4
\ » S R >
vaLUE [© -~ HP-34
HP PARAMETER LOOP
> 2 TR 'S
USER PARAMETER LOOP
A4
[ 4, ............... >
Figure 3.2 - Main Menu Loop and Minor Loops
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3.1.1 STATUS DISPLAY MENU LOOP

The Status Display Menu Loop provides a real time display of motor and driver status. The display
format uses the left most digits for a coded message of the item to be displayed and the right most digits
are the value. The coded item on the left will flash indicating negative (-) value. The sign convention is
(+) is CCW and (-) is CW.

Some of the display values, such as A’ & A, are too large for a single display so they are broken into two
sections and are displayed on two successive menu displays. The prime () symbol indicates the upper

four (4) digits or most significant section and the non-prime symbol indicates lower four (4) digits. For
example, if successive displays reads [A’ 1466] and [A 6789], the ACTUAL POSITION is 14666789.

Parameters can only be read in the Status Display Menu. The driver is set to the (r) Motor Speed at
power application. Any alarm will overwrite the display.

The Status Display Menu is organized as follows:

r A'&A cC&C E’&E
—> vioTor speeD [ ACTUAL <4—» COMMAND |&—»| FOLLOWING €&
POSITION POSITION ERROR
P’&P FF&F cF cC
> PULSE <4—»] SCALED MOTOR ¢ REF1 ) REF2 —
COMMAND SPEED VOLTAGE VOLTAGE
L bL oL d
» MOTOR PEAK [€¢—p % MOTOR ) % MOTOR ) MARKER —
CURRENT TORQUE TEMPERATURE POSITION
rL
> % RATED €
ABSORPTION
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3.1.1 STATUS DISPLAY MENU LOOP (cont’d)

Status Display Descriptions:

DISPLAY ITEM | SYMBOL RANGE & CONTENTS
UNITS
Motor rpm r +4000 RPM Displays the speed of motor.
Actual Position | A’ A +9999999 Displays the actual position of the motor scaled by
Bits UP-05/UP-04 * 24000 bits/rev (driver is always 24000

bits/rev internally). With resolver feedback, the 0.0
position at power up is referenced to the nearest
resolver 0.0. The Delta motors have a 2X resolver,
and have two 0.0 points or markers per motor shaft
rotation. When the count exceeds display range,
9999999 appears.

Command cC +9999999 Displays the command position of the driver (scaled

Position Bits by UP-05/UP-04 similar to A’ A above). When the
count exceeds display range, 9999999 appears.

Following Error | E' E +9999999 Displays the difference between command position

Bits and actual position (scaled by UP-05/UP-04 similar to
A’ A above). Used in position control modes only.
Pulse PP +32767~ Displays the pulse command input register in position
Command 32768 control mode. This counter is a signed 16 bit counter
Pulses with a range of +32767 to -32768. Counter rolls over
when it reaches the maximum count (ring counter).

Scaled Motor F F +9999999 Displays the speed of the motor scaled by

Speed RPM HP-41/HP-42. This used typically used to display
“machine speed” if the speed exceeds display range,
9999999 appears.

REF1 Voltage cF +10.0V Displays the input voltage REF1 (speed command or
speed limit depending on mode of operation).

REF2 Voltage cc +10.0V Displays the input voltage REF2 (torque command,
torque limit or speed command depending on mode
of operation).

Motor Peak L +160.0 A Displays the output current to motor. “A (peak)”

Current (peak) shows the peak value of AC current.

% Motor bL 0~255% Displays the load ratio (output torque/rated torque) *

Torque 100%. The time constant for calculating this ratio is
set by HP-33.

% Motor oL 0~110% Displays calculated motor temperature as a % of the

Temperature maximum rating. The electronic motor thermal limit
alarm activates at 110% (AL-17). oL initializes to
90% at power on.
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3.1.1 STATUS DISPLAY MENU LOOP (cont’d)

Status Display Descriptions (cont’d):

DISPLAY ITEM

SYMBOL

RANGE &
UNITS

CONTENTS

Marker Position

d

0~359.9 deg

Displays the motor shaft angle from the motor marker
ZPD position. The driver has N marker ZPD positions
depending on the resolver/encoder installed in the
motor. (i.e. a motor with a 2X resolver has 2 ZPD
positions per motor revolution, see motor drawings in
Appendix A.6, A.7 & A.8). If the motor has 3X
resolver and 3 ZPD positions, this display will go from
0.0 to 359.9 degrees 3 times per motor rotation.

% Rated
Absorption

rL

0~100%

For DSD-1.5, DSD-4.25, DSD-8.5 and DSD-17.5 the
display is (motor absorption torque/motor rated
torque) * 100%. For DSD-35 and up the display is %
rating of the regeneration resistor capacity (UL-31).

3.1.2 DIAGNOSTIC DISPLAY MENU LOOP

The Diagnostic Display Menu Loop provides a real time display of I/O points, alarms, alarm history and
driver configurations. The display format uses the left most digits for a coded message of the item to be
displayed and the right most digits are the value.

Some of the display values, such as A.L-H ALARM HISTORY require additional keystrokes to view the
complete status. The additional keystrokes are described in the individual display descriptions.

Parameters can only be read in the Diagnostic Display Menu, with the exception that the ALARM
HISTORY can be cleared.

The Diagnostic Display Menu Loop is organized as follows:

C. c.in c.ou A.L
S — GENERAL <«—p»| EXPANDED EXPANDED e PRESENT
PURPOSE 1/0 INPUTS OUTPUTS ALARM
A.L-H u. 0.b H.P-L
— ALARM —»] SOFTWARE OPTION <—>»] PARAMETER
HISTORY VERSION STATUS LIST
S.P-L A.n
——p] PARAMETER |&—»| LINK AXIS
LIST ADDRESS
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3.1.2 DIAGNOSTIC DISPLAY MENU LOOP (cont’d)

Diagnostic Display Descriptions:

DISPLAY ITEM

SYMBOL

CONTENTS

General purpose
Ie]

C.

Displays the current I/O status using the vertical segment bars in the
display. The top half of the segment bar are inputs and the bottom half
are outputs. The right most vertical bar is INO (top half) and OUTO
(bottom half). The vertical bar just to the right of the c. is IN7 (top half)
and OUT7 (bottom half). When the bar is illuminated the I/O point is
ON. The I/O point can be inverted using HP-44 & HP-45. See the
individual signal level I/O diagrams in Section 4.

LAREEEEEE L
AN RN R R RN

General Purpose
Input

Not used for the modes described in the manual.

General Purpose
Output

c.out

Not used for the modes described in the manual.

Alarm

A.L

Displays the current alarm if present. A.L with no numbers indicates
that there is no current alarm. A.L # indicates a current alarm code #.

Most alarms can be reset with the key. See Section 10 for alarm
code descriptions and reset method.

Alarm History

A.L-H

0-E

Displays the alarm history log for the previous 15 alarms. When

key and ot key are concurrently pressed, the AL-H display changes
to N.- #, where N is the position of the alarm in the history log (O most
current, E oldest) and # is the alarm code. The history log can be

scrolled forward and backward using the and keys. The @ key
returns to the A.L-H display.

Clearing the complete alarm history is possible with software revision

10 and above. To clear the alarm history, use the @ keys to
navigate the menu until the A.L-H is in the display.

e Concurrently press the and keys and the display changes
to N.- #.

e Concurrently press the and keys while holding down the
key and the display changes to AHcLr.
e Concurrently press the and and the display starts flashing

indicating alarm clearing, then press to complete the clearing
procedure.

Double clicking @ goes back to 0. - and another press of @ returns
to A.L-H.

Software Version

Displays the revision of the operating system software.

JUNE 2003
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3.1.2 DIAGNOSTIC DISPLAY MENU LOOP (cont’d)

Diagnostic Display Descriptions (cont’'d):

DISPLAY ITEM

SYMBOL

CONTENTS

Option Status

0.b

Displays the status of any option modules installed.

00: No options
02: 14 bit A/D converter

HP Parameter H.P-L Displays a history of the HP parameters that have been changed.

Change History When key and key are concurrently pressed the display
changes to a list of HP-# parameters that have been changed. The
history log is 65 dee%The history log can be scrolled forward and
backward using the and &4 keys.

gﬁai%frl]_qiger S.P-L Displays a history of the SP that have been changed. When W key
and G key are concurrently pressed the display changes to a list of
SP-# parameters that have been changed. The history log is 65 deep.
The history log can be scrolled forward and backward using the a
and keys.

Link Axis No. A.n N/A to the Delta driver without option module.

PAGE 3-8 JUNE 2003



INDUSTRIAL INDEXING SYSTEMS, Inc.
DELTA SERIES MOTORS & DRIVES

IB-19B001
USER’S GUIDE

3.1.3 ADJUSTMENT PARAMETER MENU LOOP

The Adjustment Parameter Menu Loop provides access to setup and tuning parameters that are
commonly used. Each parameter is displayed in two successive displays. The coded parameter name

appears on the first display and the parameter value appears on the second display. The key will

always move from the parameter-coded name to the parameter value. The key will always move from
the parameter value to the coded parameter name. If the parameter value is negative, a (-) sign appears
in the left most digit of the display.

AJO

< g

- 0.3

Parameters can be read or written in the Adjust Parameter Menu Loop. The procedure to write into a
parameter is found in Section 3.2.

The Adjustment Parameter Menu Loop is organized as follows:

AJO All AJ2 AJ3
— 3| REF1VOLTAGE l¢—p| REF1 VOLTAGE |e—p| LOAD INERTIA |e—»| HIGHFREQ.

ZERO SCALE RATIO RESPONSE
Al4 AJ5 AJ6 AJ7

3] POSITION LOOP }¢—p| REF2 VOLTAGE |e—p| REF2 VOLTAGE |e—p| “0” SPEED GAIN
GAIN ZERO SCALE REDUCTION
AJ8 AJ9

]| FEED FORWARD |¢—| NOTCHFILTER |
GAIN FREQ.

The Adjustment Parameters have different meaning and content depending on the mode of operation of
the driver. The detailed descriptions of the Adjustment Parameters are listed in Section 4 of this manual
as part of the description of each of the individual modes.

JUNE 2003

PAGE3-9



1B-19B001 INDUSTRIAL INDEXING SYSTEMS, Inc.
USER'S GUIDE DELTA SERIES MOTORS & DRIVES

3.1.4 USER PARAMETER MENU LOOP

The User Parameter Menu Loop provides access to basic setup parameters that are commonly used.
Each parameter is displayed in two successive displays. The coded parameter name appears on the first

display and the parameter value appears on the second display. The key will always move from the
parameter-coded name to the parameter value. The key will always move from the parameter value

to the coded parameter name.
< >

—{UP-01 3 |—

Parameters can be read or written in the User Parameter Menu Loop. The procedure to write into a
parameter is found in Section 3.2.
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3.1.4 USER PARAMETER MENU LOOP (cont’d)
The User Parameter Menu Loop is organized as follows:
UP-01 UP-02 UP-03 UP-04/UP-05
> CONTROL MOTOR CODE RESOLVER ELECTRONIC
MODE CABLE LENGTH GEAR RATIO
UP-06 UP-07 UP-08 UP-09
> MARKER POSITION COIN. MOTOR STOPPED SPEED COIN.
OFFSET WIDTH THRESHOLD THRESHOLD [
UP-10 UP-11 UP-12 UP-13
-] SPEED COIN. TORQUE LIMIT ACCEL TIME DECEL TIME  |qmmm
WIDTH
UP-14 UP-15 UP-16 UP-17
> S-SHAPE ABSOLUTE BRAKE MODE REF1 and REF2
TIME CLEAR MODE POLARITY \
UP-18 UP-19 UP-20 UP-21,22,23,24
-»| COMMAND OUTPUT PULSE OUTPUT PULSE #1,2,3,4
PULSE TYPE TYPE CODING FEED SPEED \
UP-25 UP-26 up-27 uP-28
»| (MON)OUTPUT COMMAND RATIO TRIM HOLDING BRAKE
FUNCTION PULSE POLARITY SCALING THRESHOLD |
UP-29 UP-30 UP-31
—-»| MOTOR TEST EXT. REGEN. EXT. REGEN.
SPEED RESISTOR Q RESISTOR kW
JUNE 2003 PAGE 3- 11
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3.1.5 HP PARAMETER MENU LOOP

The HP Parameter Menu Loop provides access to basic setup parameters that are less commonly used.
Each parameter is displayed in two successive displays. The coded parameter name appears on the first

display and the parameter value appears on the second display. The key will always move from the

parameter-coded name to the parameter value. The key will always move from the parameter value
to the coded parameter name.

JAp33 @ B35 ]

Parameters can be read or written in the HP Parameter Menu Loop. The procedure to write into a
parameter is found in Section 3.2.

The HP Parameter Menu Loop is organized as follows:

HP-33 HP-34 HP-35 HP-36
»! MOTOR RMS LIMIT SPEED LIMIT CCW TORQUE
TIME CONSTANT SELECTION VALUE LIMIT
HP-37 HP-38 HP-39 HP-40
»] CCW ABSORB. CW TORQUE CW ABSORB. ABSORPTION g
LIMIT LIMIT LIMIT THRESHOLD
HP-41/42/43 HP-44 HP-45 HP-46
»| SPEED DISPLAY INPUT OUTPUT INPOSITION  |qm
SCALING INVERSION INVERSION TIMER
PAGE 3-12 JUNE 2003
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3.2

WRITING NEW VALUES IN READ/WRITE PARAMETERS

Many parameters require adjustment or modification to properly configure the Delta driver. These
parameters include AJ, UP and HP. The procedure for changing these parameters is the same and is

described in this section. Although the parameter is changed in the display, pressing the key is
required to log the new parameter value in the driver's non-volatile memory.

To change a parameter:

Navigate the main menu using the @ keys to get the parameter name to be changed in the
display. See Figure 3.2.

Press the key to get the parameter value in the display.

Concurrently press the and keys to prepare the parameter for change. The least significant
digit in the display will now be flashing, indicating that the least significant digit can be increased or

decreased with the keys.
Use the key to move the flashing digit to the left to prepare another digit in the display for change.

When the flashing digit reaches the left most position one more W key press will return the flashing
digit to the right most position.
Repeating the above steps, change the display to the new desired value.

Press the to log the new parameter setting in the Delta driver's non-volatile memory.
The @ keys can again be used to navigate the main menu.

Changes in the AJ parameters take effect when the parameter is changed using the keys. The

UP and HP parameters require pressing the key to have the parameter change take effect.

The following parameters require a power OFF, power ON cycle to have the parameter take effect:
AJ-9, UP-01, UP-02, UP-03, UP-04, UP-05 & UP-16.
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3.3 NAVIGATING THE SPECIAL FUNCTION MENU LOOP

The Special Function Menu Loop provides special diagnostic and setup functions. Enter the Special

Function Menu by concurrently pressing the keys for 5 seconds while the Main Menu status
display shows motor speed [r 0]. The special menu will appear with the display showing [FrEE]. To exit

the Special Function Menu double click the @ key.

Once in the Special Menu the key is used to move around the menu loop.

The Special Menu Loop is organized as follows:

FrEE SEqou Autol An- 0
-»| MANUAL JOG - OUTPUT -»| AUTO TUNING -] LINK AXIS No.
OPERATION FORCING
AdS-A
—p | SERVICE DATA
MONITOR

3.3.1 MANUAL JOG OPERATION

The driver can be jogged manually using the front panel keyboard switches. The jog speed is set by UP-
29 and the acel/decel rate is set by UP-12, UP-13 or UP-14. The normal brake sequencing of BRAKE
OUTPUT and BRAKE CONFIRM must be observed during jog operation.

Caution should be used when manually jogging the motor. Be sure all personnel are clear of
moving parts and that the motor’ s movement is not restricted by ancillary moving mechanisms.

e Usethe key to locate the FrEE menu display in the Special Menu.
e Activate the servo by pressing key. The display shows the current jog speed [L 0]

e Jog the motor CCW using the key or CW by using the key. The motor continues to run as
long as the key is held down.

e Pressing the keys together latches the motor in jog CCW until the or key is

momentarily pressed to unlatch the jog operation and stop the motor. The keys provide
similar latched jog operation in the CW direction.

e Deactivate the servo by pressing key. The display returns to [FrEE].
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3.3.2 OUTPUT FORCING FUNCTION

The Delta driver has 8 outputs that are controlled by the driver. The functions of these outputs in normal
operation are described in Section 4. The normal ON/OFF state of these outputs can by forced using the
Output Forcing Function in the Special Menu.

Caution should be used when forcing output states. The outputs may activate ancillary
equipment or cause other motion or events to occur. Forcing the output may create a danger to
personnel or equipment.

e Usethe key to locate the SEqou menu display in the Special Menu.
e Outputs maintain their current state coming into the Output Forcing Function.

e Activate the Output Forcing Function by concurrently pressing keys. The display shows [50x.-
y] where x is the bit number of the output to be forced ON or OFF and y is the current state of the
output where 1 = ON and 0 = OFF. The bit number x corresponds to the output number 0->7. The bit

number can be changed using the keys.
e The selected hit number output is forced to toggle state with successive presses of the key.

e Pressing the @ key returns to the Special Function Menu and the display reads [SEqou]. The active
outputs return to their normal state rather than the forced state. Outputs that have no active function
in the current driver mode of operation are left in the state set by the Output Forcing Function.

3.3.3 AUTO TUNING

The Delta provides an automatic servo parameter tuning function. Auto Tuning is accessed via the
Special Function Menu. Section 6 of this manual is dedicated to auto and manual tuning of the driver
parameters. See Section 6 for Auto Tuning procedure.

3.3.4 LINK AXIS NUMBER

The Link Axis Number is only used when the Delta Driver is fitted with the Link Axis option. See the
appropriate technical manual for this option.

3.3.5 SERVICE DATA MONITOR

The Delta Driver contains detailed service information. The Service Data Monitor contains detailed coded

information meant for a qualified 1IS Technician. There is no user serviceable information in this menu
item. Contact IIS for any service related issues.
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SECTION 4 - DRIVER OPERATION MODES

The Delta Driver is programmable to work in six (6) different operating modes. The mode of operation is
programmed into the driver using the keypad and display. The six (6) modes are:

Mode 1: Speed Control

Mode 2: Torque Control

Mode 3: Pulse Position Control

Mode 4: Speed/Torque/Position Control
Mode 5: Speed Preset Control

Mode 6: Electronic Gearing Control

The following sections describe the basic operation, the I/O functions and the programming parameters
for each of the six (6) modes of operation.

41 SPEED CONTROL MODE 1

PRIMARY MOTION CONTROL FEATURES

e Inthe Speed Control Mode, the driver is a precision speed regulator that receives the speed
command from an external analog source.

e The scaling and polarity of the analog speed command is fully programmabile.
e The acceleration and deceleration used for changes in motor speed can be programmed to be either

linear or S-shaped minimum jerk. The time to change speeds and the amount of S-shape rounding is
programmable.

SECONDARY MOTION CONTROL FEATURES

e The torque of the motor can be limited via a second external analog voltage or by an internal
parameter.

e The motor can be stopped and position locked at the current position or at the motor’'s marker pulse
using an 1/O point.
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4.1.1 SIGNAL WIRING

DELTA SERVO DRIVE SIGNAL LEVEL 1/0O
SPEED CONTROL—MODE 1
MON NOTE: FOR POWER WIRING SEE SECTION 5.
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4.1.2 SPEED CONTROL INPUT/OUTPUT

TYPE NAME FUNCTION
Analog SPEED SPEED COMMAND +/-10V input. Rotation is CCW for (+) voltage and
Input COMMAND CW for (-) voltage. Motor speed is directly proportional to voltage.
(REF1) e Direction of rotation is set with UP-17
e Acceleration/deceleration is set with UP-12, 13 &14
e Scaling of speed vs. voltage is set with AJ1
e Zero adjustment is set with AJO
e SPEED COMMAND (REF1) voltage monitor on the status display
“CF—-n
CURRENT LIMIT | TORQUE LIMIT 0-10V input. The peak motor torque is limited
(REF2) proportionally with this voltage.
e Scaling of torque vs. voltage is set with AJ6
e Zero adjustment is set with AJ5
e The method to cause limiting is set with HP-34
e TORQUE LIMIT (REF2) voltage monitor on the status display
-
24V BRAKE CONFIRM | This input is a confirmation of the release of either a dynamic or static
Input (INO) mechanical brake. See Sections 8 & 9 for details of brake operation.

STOP AT
MARKER (IN1)

DRIVE ENABLE
(IN2)

CONTROLLED
STOP
(IN3)

MONITOR
SELECT
(IN4)

SET “0” POSITION
(IN5)

ALARM RESET
(IN6)

e Brake modes of operation are set with UP-16 & UP-28

When this input is turned ON, the motor stops next motor MARKER or
home position. There are two MARKERS per motor rotation located
180° apart.

o Deceleration time is fixed at 0 time

e Marker position can be shifted up to 180° using UP-6

e Driver switches to position control with position gain set by AJ4

When this input is turned ON, the driver becomes operational if there

are no faults and the BRAKE CONFIRM (INO) input is correctly

sequenced.

e Brake output also is turned ON/OFF with this signal subject to
settings of UP-16 and UP-28

When this input is turned ON, the motor is decelerated to 0 speed
ignoring the SPEED COMMAND (REF1) input.

e Deceleration time is set by UP-13 & UP-14

o Driver switches to position control with position gain set by AJ4

When this input is turned ON, the monitor voltage output (MON) and
PULSE OUTPUT change function.

e MON function is set by UP-25 to speed or torque

e PULSE OUTPUT function set by UP-20

When this input is turned ON for 30 ms or more, the driver internal

position registers are set “0".

e With an absolute system the home position setting is subject to UP-
15

When this input is turned ON for 30 ms or more, all alarms are reset.

e AL1 (driver overheated) and AL17 (motor overload) cannot be reset
until the temperature drops to acceptable level

e AL26 cannot be reset until power is cycled

JUNE 2003
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4.1.2 SPEED CONTROL INPUT/OUTPUT (cont’d)

TYPE NAME FUNCTION
24V TORQUE LIMIT When this input is turned ON and HP-34 is set to 0X or 1X, the torque
Input ENABLE limit operates.
(IN7) o If HP-34 is set to 0X, the torque is limited by the TORQUE LIMIT
(REF2) input voltage
o |fHP-34 is set to 1X, the torque limit is set by UP-11
e |f HP-34 is set to 2X, the torque limit is on regardless of state of this
input with the limit set by UP-11
24V BRAKE OUTPUT | This output controls the operation of the dynamic brake or holding
Output (OUTO0) brake.
e Brake modes of operation are set with UP-16 & UP-28
SPEED This output turns ON when the actual speed of the motor reaches the
COINCIDENCE target speed.
(OUTL) e Target speed can be set to a preset speed or the commanded
speed with UP-09
e Detection width is be set with UP-10
TORQUE LIMIT This output turns ON when the motor torque is limited. The limit could
ON be the peak torque limit of the motor or a lower valve causes by the
(OUT2) following conditions.
e HP-34 and TORQUE LIMIT ENABLE (IN7) input set the conditions
for torque limiting
e UP-11 or HP-36, HP-37, HP-38, HP-39 are the internal preset limit
values
STOPPED AT This output turns ON when the motor completes the sequence initiated
MARKER by the STOP AT MARKER (IN1) input.
(OUT3)
SET “0” CONFIRM | This output turns ON confirming that the SET “0” POSITION (IN5) input
(OUT4) has been recognized and the internal position registers have been
cleared.
MOTOR This output turns ON when the motor speed drops below the internal
STOPPED preset speed set in UP-8.
(OUTH)
BATTERY ALARM | This output turns ON when the battery of absolute system drops below
(OUT6) 3.2V. This output is a warning and the battery should be replaced
promptly.
SERVO NORMAL | This output turns ON 1.6 sec. after AC power ON and there are no
(OUT7) alarms.
e Does not turn OFF in the case of an AL24 (BATTERY ALARM)
Differen- | PULSE OUTPUT [ Programmable pulse train output from the driver.
tial (APD/APD) e Type of data output is set by UP-20
Output | (BPD/BPD) e Encoder equivalent output is set by UP-19 with scaling set by UP-
(ZPD(/ZPD) 04 & UP-05
e External display device with various driver data set by UP-20
e Motor absolute position if an absolute system is used
e Motor position register is monitored with the status display “A’---" &
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4.1.3 SPEED CONTROL PARAMETER SETUP

41.3.1

SPEED CONTROL ADJUSTMENT PARAMETERS

ADJUSTMENT
PARAMETER

SYMBOL | SETTING

RANGE

FACTORY
SETTING

DESCRIPTION

SPEED
COMMAND
ZERO (REF1)

AJO +10.00 V

Factory
Preset

Sets the zero offset of the SPEED
COMMAND (REF1) input. It can be set in
two ways:

1. Automatically: by concurrently pressing
(all digits flash) and then

pressing ed. The driver will read the
analog voltage REF1 and create an
offset equal and opposite to the analog
voltage present at the time. To get a
true 0.00 offset, short REF1 to analog
ground before doing the auto zero
procedure.

2. Manually: by concurrently pressing
(all digits flash) and then

. P
concurrently pressing @ &8. Then

adjust the individual digits with .

SPEED
COMMAND
SCALE (REF1)

AJl 3~40.00 V

10.00Vv

Sets the SPEED COMMAND (REF1)
scaling. The value set in this parameter is
the voltage needed at REF1 to bring the
motor to the rated speed. For example, if
the motor must turn at rated speed with 4.5
VDC input voltage (REF1), set AJ1 to 4.50.

LOAD INERTIA
RATIO

AJ2 0~100.0

1.0 Times

Sets the baseline frequency response of the
driver using the ratio of the load inertia/motor
inertia for a rigidly coupled load. If the load
is not rigidly coupled, the value entered may
vary from the calculated value. If the value is
set too high, the motor and driver may
become unstable and oscillate. This
parameter is set automatically during auto
tuning.

HIGH
FREQUENCY
RESPONSE

AJ3 0.1~20.0

1.0

Sets the high frequency response of the
driver. The higher the number the more
responsive. If the value is set too high, the
motor & driver may become unstable &
oscillate. The value in AJ3 is unit less and
works in concert with AJ2. This parameter is
set automatically during auto tuning.

POSITION
LOOP DC
GAIN

AJ4 1~200

30

Sets the DC gain of the position control loop.
A higher value in AJ4 results in stiffer, faster
response. If the value is set too high, the
motor & driver may become unstable &
oscillate. This parameter is set automatically
during auto tuning.
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4.1.3.1 SPEED CONTROL ADJUSTMENT PARAMETERS (cont’d)
ADJUSTMENT | SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
TORQUE AJ5 +10.00 V Factory Sets the zero offset of the TORQUE
COMMAND Preset COMMAND (REF2) input. It can be set in
ZERO (REF2) two ways:

1. Automatically: by concurrently
pressing (all digits flash) and
then pressing ed. The driver will read
the analog voltage REF2 and create
an offset equal and opposite to the
analog voltage present at the time. To
get a true 0.00 offset, short REF2 to
analog ground before doing the auto
zero procedure.

2. Manually: by concurrently pressing
(all digits flash) and then
concurrently pressing . Then
adjust the individual digits with .

TORQUE AJ6 3~40.00 V 10.00V Sets the TORQUE COMMAND (REF2)

COMMAND scaling. The value set in this parameter is

SCALE (REF2) the voltage needed at REF2 for the motor
to develop maximum torque. For example,
if it is required to have the maximum
torque with 4.5 VDC input voltage (REF2),

set AJ5 to 4.50.

ZERO SPEED | AJ7 0~10000 0 Sets the amount of gain reduction at zero

GAIN speed. The gain is reduced when the

REDUCTION motor is below the speed set in UP-08 and
at the set values when the speed is above

UP-08.

NOTCH AJ9 400~20000 | 6000 rad/s | Sets the notch frequency of a velocity loop
FILTER rad/s anti-resonance filter. This filter can be used
FREQUENCY to cancel machine or servo resonance.

Power must be turned OFF then ON for

this parameter to take effect.
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4.1.3.2 SPEED CONTROL USER PARAMETERS
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
CONTROL UP-01 00~FF 00 Sets the control mode of operation for
MODE the driver as follows:
1= Speed
2 =Torque
3 = Pulse Position
4 = Speed/Torque/Position
5 = Speed Preset
6 = Electronic Gearing
The driver power must be cycled to
register this parameter. Power must be
turned OFF then ON for this parameter
to take effect.
MOTOR CODE UP-02 0000~FFFF | 0000 Sets the internal driver parameters
corresponding to the motor code. See
Appendix A for motor codes. The driver
power must be cycled to register this
parameter. Power must be turned OFF
then ON for this parameter to take effect.
RESOLVER UP-03 1~120M 5M Sets the driver resolver cable length
CABLE LENGTH compensation. The driver power must be
N/A FOR cycled to register this parameter. Power
ENCODER must be turned OFF then ON for this
parameter to take effect.
ELECTRONIC UP-04 1~32767 1 The COMMAND PULSE (FMA and FMB)
GEAR RATIO input is multiplied by the ratio of
NUMERATOR UP-04/UP-05 before being processed by

the driver. The driver internal command
resolution is equal to the number of
resolver cycles times 12000 bits/rev or
the PPR of the encoder. (i.e. a motor
with a 2X resolver has an internal
resolution of 24000 bits/rev, see motor
drawings in Appendix A.6, A.7 & A.8.)
For example if a COMMAND PULSE
INPUT of 1000 bits/rev is required with a
2X resolver, set UP-04=24000 and UP-
05=1000. Power must be turned OFF
then ON for this parameter to take effect.
See Application Note Section 13.

JUNE 2003

PAGE 4 -7



1B-19B001
USER'S GUIDE

INDUSTRIAL INDEXING SYSTEMS, Inc.
DELTA SERIES MOTORS & DRIVES

41.3.2

SPEED CONTROL USER PARAMETERS (cont'd)

USER
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

ELECTRONIC
GEAR RATIO
DENOMINATOR

UP-05

1~32767

1

The driver internal feedback resolution is
multiplied by the ratio of UP-05/UP-04
before being sent to OUTPUT PULSE
(APD and BPD). The driver internal
resolution is equal to the number of
resolver cycle times 12000 bits/rev. (i.e.
a motor with a 2X resolver has an
internal resolution of 24000 bits/rev, see
motor drawings in Appendix A.6, A.7 &
A.8.) For example if an OUTPUT PULSE
of 1000 bits/rev is required with a 2X
resolver, set UP-04=24000 and UP-
05=1000. Power must be turned OFF
then ON for this parameter to take effect.
See Application Note Section 13.

MARKER
OFFSET
*RESOLVER
ONLY

UP-06

0~11999
pulses

0 pulses

The electrical ZERO can be shifted with
respect to the mechanical shaft position
using UP-06. The Delta driver produces
N number of ZERO states per motor
rotation where N is equal to the number
of resolver cycles. (i.e. a motor with a
2X resolver has 2 ZERO/rev. see motor
drawings in Appendix A.6, A.7 & A.8.)
To shift the electrical ZERO place the
motor shaft at the desired electrical
ZERO position. Read the status display
“d” parameter in degrees and set
UP-06="d"*12000/360. The electrical
ZERO affects the ZPD output pulse and
the STOP AT MARKER input stopping
position.

MOTOR
STOPPED
THRESHOLD

UP-08

1~4000
r/min

50 r/min

When the motor is rotating at less than
the speed set into UP-08, the MOTOR
STOPPED output will be on.

SPEED
COINCIDENCE
THRESHOLD

UP-09

0~4000
r/min

0 r/min

If UP-09 is non-zero, the SPEED
COINCIDENCE output comes on when
the actual motor speed reaches the
value set in UP-09.

If UP-09 is zero, the SPEED
COINCIDENCE output comes on when
the actual motor speed reaches the
commanded speed.

SPEED
COINCIDENCE
WIDTH

UP-10

1~4000
r/min

20 r/min

Sets the width of the sensing window
allowable to get the SPEED
COINCIDENCE output.

TORQUE LIMIT

UP-11

0~100.0%

100%

When the torque limit is applied, the
motor torque is limited to the value set in
UP-11. UP-11 is % of motor peak torque.
See HP-34 for torque limit method.

ACCEL TIME

UP-12

0~32.76 sec

0 sec

Sets the time from zero to rated speed
with a linear acceleration profile. Ignored
if UP-14 is not equal to 0.0.
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4.1.3.2 SPEED CONTROL USER PARAMETERS (cont'd)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
DECEL TIME UP-13 0~32.76 0 sec Sets the time from rated speed to zero
sec speed with a linear deceleration profile.
Ignored if UP-14 is not equal to 0.0.
S-SHAPED UP-14 0~32.76 0 sec Sets the acel and decel time from the
TIME sec current speed to the new command
speed using an S-shaped minimum jerk
profile.
ABSOLUTE UP-15 0~2 0 Selects the type of home 0.00 processing
CLEAR MODE for absolute systems when the SET “0”
POSITION input is energized or upon
startup.

0: Makes current position of motor equal
to 0.00.

1: Makes the current motor shaft rotation
the O rotation while preserving the
MARKER OFFSET.

2: No effect retains absolute position.

BRAKE MODE UP-16 0~2 0 Selects the type of brake sequencing to

be used when the driver ENABLE is

turned OFF. Brake is applied immediately
in the case of an alarm.

0: No brake or dynamic brake. If no
brake, the motor will coast to a stop.
If dynamic brake relay is installed, the
motor and load will dynamically brake
to a stop.

1: Mechanical holding brake is applied
when the motor reaches the speed
set in UP-28. The deceleration rate is
controlled by UP-13 & UP-14. When
the speed in UP-28 is reached, the
driver applies maximum electronic
braking torque for 200 ms.

2: Mechanical holding brake is applied
when the motor reaches the speed
setin UP-28. The driver applies
maximum electronic breaking torque
to decelerate the motor to the speed
set in UP-28.

Power must be turned OFF then ON for
this parameter to take effect.

REF1 and REF2 | UP-17 00~11 00 Sets the polarity of the analog reference
POLARITY inputs.

00: Both REF1 and REF2 normal

01: REF1 inverted, REF2 not inverted
10: REF1 not inverted, REF2 inverted
11: Both REF1 and REF2 inverted
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1B-19B001

INDUSTRIAL INDEXING SYSTEMS, Inc.

USER’S GUIDE DELTA SERIES MOTORS & DRIVES
4.1.3.2 SPEED CONTROL USER PARAMETERS (cont'd)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
OUTPUT UP-19 00~11 01 Sets the type of pulse output sequence
PULSE TYPE and polarity of the PULSE OUTPUT. UP-

20 must be set to xxxo for the PULSE

OUTPUT to represent incremental actual

position.

00: Pulse, Pulse encoding where APD
pulses when the actual position
increments and BPD pulses when
the actual position decrements.

01: Quadrature encoding of APD and
BPD with APD leading BPD for
incrementing actual position. Each
edge of the two pulse trains is
counted as an output bit change.

10: Pulse, Pulse encoding where BPD
pulses when the actual position
increments and APD pulses when
the actual position decrements.

11: Quadrature encoding of APD and
BPD with BPD leading APD for
incrementing actual position. Each
edge of the two pulse trains is
counted as an output bit change.

OUTPUT UP-20 0000~5533 | 0000 The first digit of UP-20 selects the
PULSE parameter to be put on the driver external
CODING display when MONITOR SELECT /O is

OFF. Coding is as follows:

Motor speed in RPM

Actual motor position

Motor current

Calculated motor temperature
Motor distance to marker (°)
Machine speed in RPM

The second digit of UP-20 selects the
parameter to be put on the display when
MONITOR SELECT /O is ON. Coding is
the same as the first digit above.

aRrwhdRO

The third digit selects the type of
electronic coding for the OUTPUT PULSE
when an absolute system is configured.
This digit is only effective when the fourth
digit is set to 3 or absolute motor position.
The coding is as follows:

0: 32 bits

1: 23 bits + parity
2: 24 bits + parity
3: 31 bits + parity

PAGE 4-10
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INDUSTRIAL INDEXING SYSTEMS, Inc. IB-19B001

DELTA SERIES MOTORS & DRIVES USER'S GUIDE
4.1.3.2 SPEED CONTROL USER PARAMETERS (cont'd)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
OUTPUT UP-20 The fourth digit sets the basic function of
PULSE (cont'd) the OUTPUTS PULSES. The coding is
CODING as follows:
(cont'd)
0: Incremental position as defined in
UP-19
1: Output to optional drive display
DPA-70
2. Output to optional drive display
DPA-80
3: Absolute motor position
MONITOR UP-25 000~111 010 Selects SPEED or TORQUE output and
OUTPUT polarity of the MON test point.
FUNCTION
The first digit selects the MON output
function when the MONITOR SELECT 1/O
is ON.
0: TORQUE
1: SPEED
The second digit selects the MON output
function when the MONITOR SELECT 1/O
is OFF.
0: TORQUE
1: SPEED
The third digit selects the polarity of the
MON output.
0: Normal
1: Invert
HOLDING UP-28 0~100.0% 100% When UP-16 is set to 0, UP-28 has no
BRAKE effect. When UP-16 is setto 1 or 2, the
THRESHOLD mechanical brake is applied when the
motor speed falls below the value set in
UP-28. The value in UP-28 is % of rated
speed.
MOTOR TEST UP-29 1~4000 50 RPM The driver can be jogged manually by
SPEED r/min using the keypad. The jog speed is set
with UP-29.
EXTERNAL UP-30 0~100.0 0.0 ohms Value of the optional external regen
REGEN ohms resistor. When external regen resistor is
RESISTOR used, the value of the resistor is entered
VALUE to allow the driver to calculate average
(Software power into the regen resistor. When the
version 10 and internal regen is used, enter 0.0. Power
above) must be turned OFF then ON for this
parameter to take effect. See Section 7
for details on Regen Resistor selection.
This parameter is used with DSD-35 and
larger drivers.
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IB-19B001 INDUSTRIAL INDEXING SYSTEMS, Inc.
USER’S GUIDE DELTA SERIES MOTORS & DRIVES
4.1.3.2 SPEED CONTROL USER PARAMETERS (cont’d)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
EXTERNAL UP-31 0~327.67 0.0 Kw Power rating of the optional external
REGEN Kw regen resistor. When external regen
RESISTOR resistor is used, the power rating in Kw of
WATTAGE the resistor is entered to allow the driver
(Software to calculate average power into the regen

version 10 and
above)

resistor. When the internal regen is used
enter 0.0. Power must be turned OFF
then ON for this parameter to take effect.
See Section 7 for details on Regen
Resistor selection. This parameter is
used with DSD-35 and larger drivers.

4.1.3.3 SPEED CONTROL SETUP PARAMETERS
SETUP SYMBOL SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
MOTOR RMS HP-33 1~60 sec 30 sec Sets the time constant for calculating
TORQUE TIME motor rms torque that is displayed as
CONSTANT parameter bL. Time constant should
be set to approximately twice as long
as the machine cycle.
TORQUE LIMIT HP-34 00~21 11 First digit is torque limit method:
SELECTION
0: Limited with REF2 analog input
when TORQUE LIMIT ENABLE I/O
is ON. 10V = Peak torque
1. Limit set by parameter UP-11 or
HP-36 through HP-39 when
UP-11=0 and when TORQUE
LIMIT ENABLE I/O is ON.
2. Limit set by parameter UP-11 or
HP-36 through HP-39 when
UP-11=0 regardless of the state of
the TORQUE LIMIT ENABLE 1/O.
Second digit is speed limit method:
0: N/A
1. N/A
CCW ROTATION | HP-36 0~100.0% 100% Limits CCW rotation torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
CCW ROTATION | HP-37 0~100.0% 100% Limits CCW rotation absorption
ABSORPTION (braking) torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
CW ROTATION HP-38 0~100.0% 100% Limits CW rotation torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
CW ROTATION HP-39 0~100.0% 100% Limits CW rotation absorption (braking)
ABSORPTION torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
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INDUSTRIAL INDEXING SYSTEMS, Inc. IB-19B001

DELTA SERIES MOTORS & DRIVES USER’S GUIDE
4.1.3.3 SPEED CONTROL SETUP PARAMETERS (cont'd)
SETUP SYMBOL SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
SPEED DISPLAY | HP-41 1~32767 1 Parameters HP-41/HP-42 form a
ELECTRONIC fraction that is used to scale the scaled
RATIO Motor Speed display “F”. The motor
NUMERATOR speed is multiplied by the fraction then

put on the display. This allows a speed
display that is scaled to the speed of
the actual machine rather than the
speed of the motor. The scaling can
also allow the driver to display speed

SPEED DISPLAY | HP-42 1~32767 1 in different units such as in/sec rather
ELECTRONIC than the default motor RPM. Scales
RATIO the driver display and optional external
DENOMINATOR display if used.

SPEED DISPLAY | HP-43 0~7 0 HP-43 sets the position of the decimal
DECIMAL POINT point in the optional external speed
POSITION display.

0: No decimal point
1: Least significant digit

7: Most significant digit

INPUT HP-44 00~1FF 00 This parameter forms a hexadecimal
INVERSION bit mask that inverts the input when the
bit is set to 1 and does not invert the
input when the bitis 0. The LSB is for
INO and so on. (i.e. HP-44=8C inverts
inputs IN7, IN3 & IN2)

OUTPUT HP-45 00~FF 00 This parameter forms a hexadecimal
INVERSION bit mask that inverts the output when
the bit is set to 1 and does not invert
the output when the bitis 0. The LSB is
for OUTO and so on. (i.e. HP-45 = 4A
inverts outputs OUT6, OUT3 & OUT1)

4.2 TORQUE CONTROL MODE 2

PRIMARY MOTION CONTROL FEATURES

e Inthe Torque Control Mode, the driver is a precision torque regulator that receives the torque
command from an external analog source.

e The scaling of and polarity of the analog torque command is fully programmable.

SECONDARY MOTION CONTROL FEATURES

e The speed of the motor can be limited using a second external analog voltage or by an internal
parameter.
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1B-19B001
USER'S GUIDE

INDUSTRIAL INDEXING SYSTEMS, Inc.
DELTA SERIES MOTORS & DRIVES

421 SIGNAL
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INDUSTRIAL INDEXING SYSTEMS, Inc.

DELTA SERIES MOTORS & DRIVES

IB-19B001
USER’S GUIDE

4.2.2 TORQUE CONTROL INPUT/OQUTPUT

RUNNING CW
(OUT1)

RUNNING CCW
(OUT2)

TYPE NAME FUNCTION
Analog SPEED LIMIT SPEED LIMIT 0-10V input. The motor speed is limited proportionally
Input (REF1) with this voltage.
e Scaling of speed vs. voltage is set with AJ1
e Zero adjustment is set with AJO
e The method to cause limiting is set with HP-34
e SPEED LIMIT (REF1) voltage monitor on the status display “cF---".
TORQUE TORQUE COMMAND +/-10V input. Torque is applied CCW for (+)
COMMAND voltage and CW for (-) voltage. Motor torque is directly proportional to
(REF2) voltage.
e Direction of torque is set with UP-17
e Scaling of torque vs. voltage is set with AJ6
e Zero adjustment is set with AJ5
¢ TORQUE COMMAND (REF2) voltage monitor on the status
display “cc---".
24V BRAKE This input is a confirmation of the release of either a dynamic or static
Input CONFIRM (INO) mechanical brake. See Sections 8 & 9 for details of brake operation.
e Brake modes of operation are set with UP-16 & UP-28
DRIVE ENABLE When this input is turned ON, the driver becomes operational if there
(IN2) are no faults and the BRAKE CONFIRM (INO) input is correctly
sequenced.
e Brake output also is turned ON/OFF with this signal subject to
settings of UP-16 and UP-28
MONITOR When this input is turned ON, the monitor voltage output (MON) and
SELECT PULSE OUTPUT change function.
(IN4) ¢ MON function is set by UP-25 to speed or torque
e PULSE OUTPUT function set by UP-20
ALARM RESET When this input is turned ON for 30 ms or more, all alarms are reset.
(IN6) e ALl (driver overheated) and AL17 (motor overload) cannot be
reset until the temperature drops to acceptable level
e AL26 cannot be reset until power is cycled
SPEED LIMIT When this input is turned ON and HP-34 is set to X0 or X1, the speed
ENABLE limit operates.
(IN7) o If HP-34 is set to X0, the speed is limited by the SPEED LIMIT
(REF1) input voltage
o If HP-34 is set to X1, the speed limit is set by HP-35
24V BRAKE OUTPUT | This output controls the operation of the dynamic brake or holding
Output (OUTO0) brake.

e Brake modes of operation are set with UP-16 & UP-28

This output turns ON when the motor is rotating CW above the stop
detection speed set in UP-8.

This output turns ON when the motor is rotating CCW above the stop
detection speed set in UP-8.

JUNE 2003
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1B-19B001

USER'S GUIDE

INDUSTRIAL INDEXING SYSTEMS, Inc.
DELTA SERIES MOTORS & DRIVES

4.2.2 TORQUE CONTROL INPUT/OUTPUT (cont’d)

TYPE NAME FUNCTION
24V ABSORBING This output turns ON when the motor is absorbing torque from the load
Output TORQUE (braking) and the level of absorption is above the value set in HP-40
(cont'd) | (OUT3) and motor speed is above stop detection UP-08.
DRIVING This output turns ON when the motor is driving torque into the load and
TORQUE the level of absorption is above the value set in HP-40 and motor
(OUT4) speed is above stop detection UP-08.
MOTOR This output turns ON when the motor speed drops below the internal
STOPPED preset speed set in UP-8.
(OUTH)
SPEED LIMIT ON | This output turns ON when the motor speed is limited to less than the
(0UTe6) peak rating of the motor.
e HP-34 and SPEED LIMIT ENABLE (IN7) input set the conditions
for speed limiting
e HP-35is the internal preset limit value
SERVO NORMAL | This output turns ON 1.6 sec. after AC power ON and there are no
(OUTY) alarms.
e Does not turn OFF, in the case of an AL24 (BATTERY ALARM)
Differen- | PULSE OUTPUT | Programmable pulse train output from the driver.
tial (APD/APD) e Type of data output is set by UP-20
Output | (BPD/BPD) e Encoder equivalent output is set by UP-19 with scaling set by UP-
(ZPD(/ZPD) 04 & UP-05
e External display device with various driver data set by UP-20
e Motor absolute position if an absolute system is used
e Motor position register is monitored with the status display “A’---" &
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INDUSTRIAL INDEXING SYSTEMS, Inc. IB-19B001
DELTA SERIES MOTORS & DRIVES USER’S GUIDE

4.2.3 TORQUE CONTROL PARAMETER SETUP

4.2.3.1 TORQUE CONTROL ADJUSTMENT PARAMETERS
ADJUSTMENT | SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
SPEED LIMIT AJO +10.00 V Factory Sets the zero offset of the SPEED
ZERO (REF1) Preset LIMIT (REF1) input. It can be set in two
ways:

1. Automatically: by concurrently
pressing (all digits flash) and

then pressing wd. The driver will
read the analog voltage REF1 and
create an offset equal and opposite
to the analog voltage present at the
time. To get a true 0.00 offset, short
REF1 to analog ground before
doing the auto zero procedure.

2. Manually: by concurrently pressing

(all digits flash) and then
concurrently pressing . Then

a.djust the individual digits with
2

N~
SPEED LIMIT AJl 3~40.00 V 10.00V Sets the SPEED LIMIT (REF1) scaling.
SCALE (REF1) The value set in this parameter is the

voltage needed at REF1 to limit the
motor speed to the rated speed. For
example, if the motor speed is to be
limited to rated speed with 4.5 VDC
input voltage (REF1), set AJ1 to 4.50.

TORQUE AJ5 +10.00 V Factory Sets the zero offset of the TORQUE
COMMAND ZERO Preset COMMAND (REF2) input. It can be set
(REF2) in two ways:

1. Automatically: by concurrently
pressing (all digits flash) and

then pressing =d. The driver will
read the analog voltage REF2 and
create an offset equal and opposite
to the analog voltage present at the
time. To get a true 0.00 offset, short
REF?2 to analog ground before
doing the auto zero procedure.

2. Manually: by concurrently pressing

(all digits flash) and then

. o~
concurrently pressing @ &8. Then

Qd'ust the individual digits with
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1B-19B001 INDUSTRIAL INDEXING SYSTEMS, Inc.

USER’S GUIDE DELTA SERIES MOTORS & DRIVES
4.2.3.1 TORQUE CONTROL ADJUSTMENT PARAMETERS (cont’'d)
ADJUSTMENT | SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
TORQUE AJ6 3~40.00 V 10.00V Sets the TORQUE COMMAND (REF2)
COMMAND scaling. The value set in this parameter
SCALE (REF2) is the voltage needed at REF2 for the

motor to develop maximum torque. For
example, if it is required to have the
maximum torque with 4.5 VDC input
voltage (REF2), set AJ5 to 4.50.
NOTCH FILTER AJ9 400~20000 | 6000 rad/s | Sets the notch frequency of a velocity
FREQUENCY rad/s loop anti-resonance filter. This filter can
be used to cancel machine or servo
resonance. Power must be turned OFF
then ON for this parameter to take

effect.

4.2.3.2 TORQUE CONTROL USER PARAMETERS

USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
CONTROL MODE | UP-01 00~FF 00 Sets the control mode of operation for

the driver as follows:
1 = Speed
2 =Torque

3 = Pulse Position

4 = Speed/Torque/Position
5 = Speed Preset

6 = Electronic Gearing

The driver power must be cycled to
register this parameter. Power must be
turned OFF then ON for this parameter
to take effect.

MOTOR CODE UP-02 0000~FFFF | 0000 Sets the internal driver parameters
corresponding to the motor code. See
Appendix A for motor codes. The
driver power must be cycled to register
this parameter. Power must be turned
OFF then ON for this parameter to take

effect.
RESOLVER UP-03 1~120M 5M Sets the driver resolver cable length
CABLE LENGTH compensation. The driver power must
N/A FOR be cycled to register this parameter.
ENCODER Power must be turned OFF then ON for

this parameter to take effect.
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INDUSTRIAL INDEXING SYSTEMS, Inc.
DELTA SERIES MOTORS & DRIVES

IB-19B001
USER’S GUIDE

42.3.2 TORQUE CONTROL USER PARAMETERS (cont’d)

USER
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

ELECTRONIC
GEAR RATIO
NUMERATOR

UP-04

1~32767

1

The COMMAND PULSE (FMA and
FMB) input is multiplied by the ratio of
UP-04/UP-05 before being processed
by the driver. The driver internal
command resolution is equal to the
number of resolver cycles times 12000
bits/rev or the PPR of the encoder. (i.e.
a motor with a 2X resolver has an
internal resolution of 24000 bits/rev, see
motor drawings in Appendix A.6, A.7 &
A.8.) For example if a COMMAND
PULSE INPUT of 1000 bits/rev is
required with a 2X resolver, set UP-
04=24000 and UP-05=1000. Power
must be turned OFF then ON for this
parameter to take effect. See
Application Note Section 13.

ELECTRONIC
GEAR RATIO
DENOMINATOR

UP-05

1~32767

The driver internal feedback resolution
is multiplied by the ratio of UP-05/UP-04
before being sent to OUTPUT PULSE
(APD and BPD). The driver internal
resolution is equal to the number of
resolver cycle times 12000 bits/rev.

(i.e. a motor with a 2X resolver has an
internal resolution of 24000 bits/rev, see
motor drawings in Appendix A.6, A.7 &
A.8.) For example if an OUTPUT
PULSE of 1000 bits/rev is required with
a 2X resolver, set UP-04=24000 and
UP-05=1000. Power must be turned
OFF then ON for this parameter to take
effect. See Application Note Section
13.

MARKER
OFFSET
*RESOLVER
ONLY

UP-06

0~11999
pulses

0 pulses

The electrical ZERO can be shifted with
respect to the mechanical shaft position
using UP-06. The Delta driver
produces N number of ZERO states per
motor rotation where N is equal to the
number of resolver cycles. (i.e. a motor
with a 2X resolver has 2 ZERO/rev. see
motor drawings in Appendix A.6, A.7 &
A.8.) To shift the electrical ZERO place
the motor shaft at the desired electrical
ZERO position. Read the status display
“d” parameter in degrees and set UP-
06="d"*12000/360. The electrical
ZERO affects the ZPD output pulse and
the STOP AT MARKER input stopping
position.

MOTOR
STOPPED
THRESHOLD

UP-08

1~4000
r/min

50 r/min

When the motor is rotating at less than
the speed set into UP-08 the MOTOR

STOPPED output will be on. Software

Version 13 and above.

JUNE 2003

PAGE 4 -19



1B-19B001 INDUSTRIAL INDEXING SYSTEMS, Inc.

USER’S GUIDE DELTA SERIES MOTORS & DRIVES
4.2.3.2 TORQUE CONTROL USER PARAMETERS (cont’d)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
ABSOLUTE UP-15 0~2 0 Selects the type of home 0.00
CLEAR MODE processing for absolute systems when

the SET “0” POSITION input is
energized or upon startup.

0: Makes current position of motor
equal to 0.00.

1: Makes the current motor shaft
rotation the O rotation while
preserving the MARKER OFFSET.

2:  No effect retains absolute position.

BRAKE MODE UP-16 0~2 0 Selects the type of brake sequencing to

be used when the driver ENABLE is

turned OFF. Brake is applied
immediately in the case of an alarm.

0: No brake or dynamic brake. If no
brake, the motor will coast to a
stop. If dynamic brake relay is
installed, the motor and load are
dynamically braked to a stop.

1&2:Mechanical holding brake is
applied when the motor reaches
the speed set in UP-28. The
deceleration rate is an uncontrolled
coast of the motor and load.

Power must be turned OFF then ON for
this parameter to take effect.

REF1 and REF2 UP-17 00~11 00 Sets the polarity of the analog reference
POLARITY inputs.

00: Both REF1 and REF2 normal

01: REF1 inverted, REF2 not inverted
10: REF1 not inverted, REF2 inverted
11: Both REF1 and REF2 inverted
OUTPUT PULSE | UP-19 00~11 01 Sets the type of pulse output sequence
TYPE and polarity of the PULSE OUTPUT.
UP-20 must be set to xxxo for the
PULSE OUTPUT to represent
incremental actual position.

00: Pulse, Pulse encoding where APD
pulses when the actual position
increments and BPD pulses when
the actual position decrements.

01: Quadrature encoding of APD and
BPD with APD leading BPD for
incrementing actual position. Each
edge of the two pulse trains is
counted as an output bit change.

10: Pulse, Pulse encoding where BPD
pulses when the actual position
increments and APD pulses when
the actual position decrements.
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INDUSTRIAL INDEXING SYSTEMS, Inc. IB-19B001

DELTA SERIES MOTORS & DRIVES USER’S GUIDE
4.2.3.2 TORQUE CONTROL USER PARAMETERS (cont’d)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
OUTPUT PULSE | UP-19 11: Quadrature encoding of APD and
TYPE (cont'd) BPD with BPD leading APD for
(cont'd) incrementing actual position. Each

edge of the two pulse trains is
counted as an output bit change.
OUTPUT PULSE | UP-20 0000~5533 | 0000 The first digit of UP-20 selects the
CODING parameter to be put on the driver
external display when MONITOR
SELECT I/O is OFF. Coding is as
follows:

Motor speed in RPM

Actual motor position

Motor current

Calculated motor temperature
Motor distance to marker (°)
Machine speed in RPM

The second digit of UP-20 selects the
parameter to be put on the display
when MONITOR SELECT /O is ON.
Coding is the same as the first digit
above.

The third digit selects the type of
electronic coding for the OUTPUT
PULSE when an absolute system is
configured. This digit is only effective
when the fourth digit is set to 3 or
absolute motor position. The coding is
as follows:

0: 32 bits

1: 23 bits + parity
2: 24 bits + parity
3: 31 bits + parity

aRrwNREO

The fourth digit sets the basic function
of the OUTPUTS PULSES. The coding

is as follows:

0: Incremental position as defined in
UP-19

1. Output to optional drive display
DPA-70

2:  Output to optional drive display
DPA-80

3:  Absolute motor position
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INDUSTRIAL INDEXING SYSTEMS, Inc.

USER’S GUIDE DELTA SERIES MOTORS & DRIVES
4.2.3.2 TORQUE CONTROL USER PARAMETERS (cont'd)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
MONITOR UP-25 000~111 010 Selects SPEED or TORQUE output and
OUTPUT polarity of the MON test point.
FUNCTION
The first digit selects the MON output
function when the MONITOR SELECT
I/O is ON.
0: TORQUE
1: SPEED
The second digit selects the MON
output function when the MONITOR
SELECT I/O is OFF.
0: TORQUE
1: SPEED
The third digit selects the polarity of the
MON output.
0: Normal
1. Invert
HOLDING BRAKE | UP-28 0~100.0% 100% When UP-16 is set to 0, UP-28 has no
THRESHOLD effect. When UP-16 is setto 1 or 2, the
mechanical brake is applied when the
motor speed falls below the value set in
UP-28. The value in UP-28 is % of
rated speed.
MOTOR TEST UP-29 1~4000 50 RPM The driver can be jogged manually by
SPEED r/min using the keypad. The jog speed is set
with UP-29 in RPM.
EXTERNAL UP-30 0~100.0 0.0 ohms Value of the optional external regen
REGEN ohms resistor. When external regen resistor
RESISTOR is used, the value of the resistor is
VALUE entered to allow the driver to calculate
(Software version average power into the regen resistor.
10 and above) When the internal regen is used, enter
0.0. Power must be turned OFF then
ON for this parameter to take effect.
See Section 7 for details on Regen
Resistor selection. This parameter is
used with DSD-35 and larger drivers.
EXTERNAL UP-31 0~327.67 0.0 Kw Power rating of the optional external
REGEN Kw regen resistor. When external regen
RESISTOR resistor is used, the power rating in Kw
WATTAGE of the resistor is entered to allow the

(Software version
10 and above)

driver to calculate average power into
the regen resistor. When the internal
regen is used, enter 0.0. Power must be
turned OFF then ON for this parameter
to take effect. See Section 7 for details
on Regen Resistor selection. This
parameter is used with DSD-35 and
larger drivers.
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4.2.3.3 TORQUE CONTROL SETUP PARAMETERS
SETUP SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
MOTOR RMS HP-33 1~60 sec 30 sec Sets the time constant for calculating
TORQUE TIME motor rms torque that is displayed as
CONSTANT parameter bL. Time constant should be
set to approximately twice as long as
the machine cycle.
SPEED LIMIT HP-34 00~21 11 First digit is not used:
SELECTION
0: N/A
1. N/A
2: N/A
Second digit is speed limit method:
0: Limited with REF1 analog input
when SPEED LIMIT ENABLE 1/0
is ON. 10V = Peak speed
1: Limit set by parameter HP-35.
When speed limit enable 1/O is on.
SPEED LIMIT HP-35 0~4000 4000 r/min | Sets the speed limit in RPM when
VALUE r/min speed limit is active.
ABSORPTION HP-40 0~100.0% 5% Sets the absorption (braking) torque
THRESHOLD detection level to turn on the
ABSORBING TORQUE output.
100% = peak torque
SPEED DISPLAY | HP-41 1~32767 1 Parameters HP-41/HP-42 form a
ELECTRONIC fraction that is used to scale the scaled
RATIO Motor Speed display “F”. The motor
NUMERATOR speed is multiplied by the fraction then
put on the display. This allows a speed
display that is scaled to the speed of the
actual machine rather than the speed of
the motor. The scaling can also allow
the driver to display speed in different
SPEED DISPLAY | HP-42 1~32767 1 units such as in/sec rather than the
ELECTRONIC default motor RPM. Scales the driver
RATIO display and optional external display if
DENOMINATOR used.
SPEED DISPLAY | HP-43 0~7 0 HP-43 sets the position of the decimal
DECIMAL POINT point in the optional external speed
POSITION display.
0:  No decimal point
1: Least significant digit
7. Most significant digit
INPUT HP-44 000~1FF 000 This parameter forms a hexadecimal bit
INVERSION mask that inverts the input when the bit

is set to 1 and does not invert the input
when the bitis 0. The LSB is for INO
and so on. (i.e. HP-44=8C inverts
inputs IN7, IN3 & IN2)
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4.2.3.3 TORQUE CONTROL SETUP PARAMETERS (cont’d)
SETUP SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
OUTPUT HP-45 00~FF 00 This parameter forms a hexadecimal bit
INVERSION mask that inverts the output when the

bit is set to 1 and does not invert the
output when the bitis 0. The LSB is for
OUTO0 and so on. (i.e. HP-45=4A
inverts outputs OUT6, OUT3 & OUT1)

4.3 PULSE POSITION CONTROL MODE 3

PRIMARY MOTION CONTROL FEATURES

¢ Inthe Pulse Position Mode, the driver is a position controller that receives position commands from a
digital pulse train.

e The scaling, direction and type of input pulse train are programmable with internal parameters.

SECONDARY MOTION CONTROL FEATURES

e The torque of the motor can be limited via an external analog voltage or by an internal parameter.

e The motor can be stopped and position locked at the motor's marker pulse using an 1/O point.

e CW and CCW direction limit I/O points are available to limit the mechanical motion of the mechanism.
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4.3.1 SIGNAL WIRING
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4.3.2 PULSE POSITION CONTROL INPUT/OQUTPUT

TYPE NAME FUNCTION
5V Input | COMMAND These two pulse trains inputs are the command for motor motion.
PULSES e The pulse trains are interpreted in 3 possible ways set by UP-18
(FMA/FMA) e The scaling of the pulse to motor movement is set with UP-04 & UP-
(FMB/FMB) 05
e Command pulse register is monitored with the status display “P’---"
& “P---".
24V BRAKE CONFIRM | This input is a confirmation of the release of either a dynamic or static
Input (INO) mechanical brake. See Sections 8 & 9 for details of brake operation.
e Brake modes of operation are set with UP-16 & UP-28
STOP AT When this input is turned ON, the motor stops next motor MARKER or
MARKER (IN1) |home position. There are two MARKERS per motor rotation located
180° apart.
o Deceleration time is fixed at 0 time
e Marker position can be shifted up to 180° using UP-6
e Driver switches to position control with position gain set by AJ4
DRIVE ENABLE | When this input is turned ON, the driver becomes operational if there
(IN2) are no faults and the BRAKE CONFIRM (INO) input is correctly
sequenced.
e Brake output also is turned ON/OFF with this signal subject to
settings of UP-16 and UP-28
CCW RUN When this input is ON, the motor is enabled to run CCW if commanded
ENABLE by the COMMAND PULSES input. (Normally closed CCW direction limit)
(IN3)
CW RUN When this input is ON, the motor is enabled to run CW if commanded by
ENABLE the COMMAND PULSE input. (Normally closed CW direction limit)
(IN4)
SET “0” When this input is turned ON for 30 ms or more, the driver internal
POSITION (IN5) position registers are set “0".
e With an absolute system the home position setting is subject to UP-
15
ALARM RESET When this input is turned ON for 30 ms or more, all alarms are reset.
(IN6) e AL1 (driver overheated) and AL17 (motor overload) cannot be reset
until the temperature drops to acceptable level
e AL26 cannot be reset until power is cycled
TORQUE LIMIT When this input is turned ON and HP-34 is set to 0X or 1X, the torque
ENABLE limit operates.
(IN7) e If HP-34 is set to 0X, the torque is limited by the TORQUE LIMIT
(REF2) input voltage
e |f HP-34 is set to 1X, the torque limit is set by UP-11
e If HP-34 is set to 2X, the torque limit is on regardless of state of this
input with the limit set by UP-11
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4.3.2 PULSE POSITION CONTROL INPUT/OUTPUT (cont’'d)

IB-19B001
USER’S GUIDE

TYPE NAME FUNCTION
24V BRAKE OUTPUT | This output controls the operation of the dynamic brake or holding
Output (OUTO) brake.
e Brake modes of operation are set with UP-16 & UP-28
STOPPED AT This output turns ON when the motor completes the sequence initiated
MARKER by the STOP AT MARKER (IN1) input.
(OUTY)
SET “0” This output turns ON confirming that the SET “0” POSITION (IN5) input
CONFIRM has been recognized and the internal position registers have been
(OUT2) cleared.
CCW RUN This output turns on when CCW RUN ENABLE (IN3) is off causing
INHIBITED CCW COMMAND PULSES to be inhibited.
(OUT3)
CW RUN This output turns on when CW RUN ENABLE (IN4) is off causing CW
INHIBITED COMMAND PULSES to be inhibited.
(OUT4)
POSITION This output turns ON when the actual position of the motor equals
COINCIDENCE commanded position of the motor.
(OUTYH) e Detection width is set with UP-7
BATTERY ALARM | This output turns ON when the battery of absolute system drops below
(OUT6) 3.2V. This output is a warning and the battery should be replaced
promptly.
SERVO NORMAL | This output turns ON 1.6 sec. after AC power ON and there are no
(OUT7) alarms.
e Does not turn OFF in the case of an AL24 (BATTERY ALARM)
Differen- | PULSE OUTPUT | Programmable pulse train output from the driver.
tial (APD/APD) e Type of data output is set by UP-20
output | (BPD/BPD) e Encoder equivalent output is set by UP-19 with scaling set by UP-04
(ZPD(/ZPD) & UP-05
e External display device with various driver data set by UP-20
e Motor absolute position if an absolute system is used
e Motor position register is monitored with the status display “A’---" &
HA___H
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4.3.3 PULSE POSITION CONTROL PARAMETER SETUP

43.3.1

PULSE POSITION CONTROL ADJUSTMENT PARAMETERS

ADJUSTMENT
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

LOAD INERTIA
RATIO

AJ2

0~100.0

1.0 Times

Sets the baseline frequency response
of the driver using the ratio of the load
inertia/motor inertia for a rigidly coupled
load. If the load is not rigidly coupled,
the value entered may vary from the
calculated value. If the value is set too
high, the motor and driver may become
unstable and oscillate. This parameter
is set automatically during auto tuning.

HIGH
FREQUENCY
RESPONSE

AJ3

0.1~20.0

1.0

Sets the high frequency response of the
driver. The higher the number the more
responsive. If the value is set too high,
the motor and driver may become
unstable and oscillate. The value in
AJ3 is unit less and works in concert
with AJ2. This parameter is set
automatically during auto tuning.

POSITION LOOP
DC GAIN

AJ4

1~200

30 Rad/sec

Sets the DC gain of the position control
loop. A higher value in AJ4 results in
stiffer, faster response. If the value is
set too high, the motor and driver may
become unstable & oscillate. This
parameter is set automatically during
auto tuning.

TORQUE LIMIT
ZERO (REF2)

AJ5

+10.00 V

Factory
Preset

Sets the zero offset of the TORQUE
LIMIT (REF2) input. It can be set in two
ways:

1. Automatically: by concurrently
pressing (all digits flash)

and then pressing . The driver
will read the analog voltage REF2
and create an offset equal and
opposite to the analog voltage
present at the time. To get a true
0.00 offset, short REF2 to analog
ground before doing the auto zero
procedure.

2. Manually: by concurrently pressing

(all digits flash) and then

. ] =8
concurrently pressing . . Then
adjust the individual digits with
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43.3.1

PULSE POSITION CONTROL ADJUSTMENT PARAMETERS (cont'd)

ADJUSTMENT
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

TORQUE LIMIT
SCALE (REF2)

AJ6

3~40.00 V

10.00Vv

Sets the TORQUE LIMIT (REF2)
scaling. The value set in this parameter
is the voltage needed at REF2 for the
motor to be limited to maximum torque.
For example, if it is required to have
the maximum torque with 4.5 VDC input
voltage (REF2), set AJ5 to 4.50.

ZERO SPEED
GAIN
REDUCTION

AJ7

0~10000

Sets the amount of gain reduction at
zero speed. The gain is reduced when
the motor is below the speed set in UP-
08 and at the set values when the
speed is above UP-08.

FEED FORWARD
GAIN

AJ8

0~2.0 Times

0 Times

Sets the feed forward gain in the
position loop. A value of 1.0 results in
0.0 following error. Less than 1.0 will
produce a lag between the actual motor
position and the commanded position
and greater than 1.0 produces a lead.
The lead or lag will be proportional to
speed at non 1.0 settings.

NOTCH FILTER
FREQUENCY

AJ9

400~20000
rad/s

6000 rad/s

Sets the notch frequency of a velocity
loop anti-resonance filter. This filter can
be used to cancel machine or servo
resonance. Power must be turned OFF
then ON for this parameter to take
effect.

4.3.3.2

PULSE POSITION CONTROL USER PARAMETERS

USER
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

CONTROL MODE

UP-01

00~FF

00

Sets the control mode of operation for
the driver as follows:

1 = Speed

2 =Torque

3 = Pulse Position

4 = Speed/Torque/Position
5 = Speed Preset

6 = Electronic Gearing

The driver power must be cycled to
register this parameter. Power must be
turned OFF then ON for this parameter
to take effect.

MOTOR CODE

UP-02

0000~FFFF

0000

Sets the internal driver parameters
corresponding to the motor code. See
Appendix A for motor codes. The
driver power must be cycled to register
this parameter. Power must be turned
OFF then ON for this parameter to take
effect.
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4.3.3.2

PULSE POSITION CONTROL USER PARAMETERS (cont’d)

USER
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

RESOLVER
CABLE LENGTH
N/A FOR
ENCODER

UP-03

1~120M

5M

Sets the driver resolver cable length
compensation. The driver power must
be cycled to register this parameter.
Power must be turned OFF then ON for
this parameter to take effect.

ELECTRONIC
GEAR RATIO
NUMERATOR

UP-04

1~32767

The COMMAND PULSE (FMA and
FMB) input is multiplied by the ratio of
UP-04/UP-05 before being processed
by the driver. The driver internal
command resolution is equal to the
number of resolver cycles times 12000
bits/rev or the PPR of the encoder. (i.e.
a motor with a 2X resolver has an
internal resolution of 24000 bits/rev, see
motor drawings in Appendix A.6, A.7 &
A.8.) For example if a COMMAND
PULSE INPUT of 1000 bits/rev is
required with a 2X resolver, set UP-
04=24000 and UP-05=1000. Power
must be turned OFF then ON for this
parameter to take effect. See
Application Note Section 13.

ELECTRONIC
GEAR RATIO
DENOMINATOR

UP-05

1~32767

The driver internal feedback resolution
is multiplied by the ratio of UP-05/UP-04
before being sent to OUTPUT PULSE
(APD and BPD). The driver internal
resolution is equal to the number of
resolver cycle times 12000 bits/rev. (i.e.
a motor with a 2X resolver has an
internal resolution of 24000 bits/rev, see
motor drawings in Appendix A.6, A.7 &
A.8.) For example if an OUTPUT
PULSE of 1000 bits/rev is required with
a 2X resolver, set UP-04=24000 and
UP-05=1000. Power must be turned
OFF then ON for this parameter to take
effect. See Application Note Section
13.

MARKER
OFFSET
*RESOLVER
ONLY

UP-06

0~11999
pulses

0 pulses

The electrical ZERO can be shifted with
respect to the mechanical shaft position
using UP-06. The Delta driver
produces N number of ZERO states per
motor rotation where N is equal to the
number of resolver cycles. (i.e. a motor
with a 2X resolver has 2 ZERO/rev. see
motor drawings in Appendix A.6, A.7 &
A.8.) To shift the electrical ZERO place
the motor shaft at the desired electrical
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4.3.3.2 PULSE POSITION CONTROL USER PARAMETERS (cont'd)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING

MARKER UP-06 0~11999 0 pulses ZERO position. Read the status display

OFFSET (cont’'d) | pulses “d” parameter in degrees and set UP-

*RESOLVER 06="d"*12000/360. The electrical

ONLY ZERO affects the ZPD output pulse and

(cont'd) the STOP AT MARKER input stopping
position.

POSITION UP-07 0~32767 50 pulses Sets the width of the sensing window

COINCIDENCE pulses allowable to get the POSITION

WIDTH COINCIDENCE output. Pulse scaling
in internal resolution or 12000*
Resolver cycles.

MOTOR UP-08 1~4000 50 r/min When the motor is rotating at less than

STOPPED r/min the speed set into UP-08 the MOTOR

THRESHOLD STOPPED output will be on. Software
Version 13 and above.

TORQUE LIMIT UP-11 0~100.0% 100% When the torque limit is applied the
motor torque is limited to the value set
in UP-11. UP-11 is % of motor peak
torque. See HP-34 for torque limit
method.

ABSOLUTE UP-15 0~2 0 Selects the type of home 0.00

CLEAR MODE processing for absolute systems when
the SET “0” POSITION input is
energized or upon startup.

0: Makes current position of motor
equal to 0.00.

1: Makes the current motor shaft
rotation the O rotation while
preserving the MARKER OFFSET.

2. No effect, retains absolute position

BRAKE MODE UP-16 0~2 0 Selects the type of brake sequencing to

be used when the driver ENABLE is
turned OFF. Brake is applied
immediately in the case of an alarm.

0: No brake or dynamic brake. If no
brake, the motor will coast to a
stop. If dynamic brake relay is
installed, the motor and load are
dynamically braked to a stop.

1&2:Mechanical holding brake is
applied when the motor reaches
the speed set in UP-28. The driver
applies maximum electronic
breaking torque to decelerate the
motor to the speed set in UP-28.

Power must be turned OFF then ON for
this parameter to take effect.
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4.3.3.2 PULSE POSITION CONTROL USER PARAMETERS (cont'd)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
REF1 and REF2 UpP-17 00~11 00 Sets the polarity of the analog reference
POLARITY inputs.

00: Both REF1 and REF2 normal

01: REF1 inverted, REF2 not inverted
10: REF1 not inverted, REF2 inverted
11: Both REF1 and REF2 inverted

COMMAND UP-18 00~12 00 Sets the type of pulse sequence and
PULSE TYPE polarity of the COMMAND PULSE
inputs.

00: Pulse, Pulse decoding where FMA
increments command position and
FMB decrements command
position.

01: Quadrature decoding of FMA and
FMB with FMA leading FMB for
incrementing command position.
Quadrature decoding effectively
multiplies the input frequency by 4
times.

02: Pulse and direction decoding
where FMA is pulse train and FMB
is direction. FMB OFF increments
command position and ON
decrements command position.

10: Pulse, Pulse decoding where FMB
increments command position and
FMA decrements command
position.

11: Quadrature decoding of FMA and
FMB with FMB leading FMA for
incrementing command position.
Quadrature decoding effectively
multiplies the input frequency by 4
times.

12: Pulse and direction decoding
where FMA is pulse train and FMB
is direction. FMB ON increments
command position and OFF
decrements command position.

OUTPUT PULSE | UP-19 00~11 01 Sets the type of pulse output sequence

TYPE and polarity of the PULSE OUTPUT.

UP-20 must be set to xxxo for the

PULSE OUTPUT to represent

incremental actual position.

00: Pulse, Pulse encoding where APD
pulses when the actual position
increments and BPD pulses when
the actual position decrements.
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4.3.3.2 PULSE POSITION CONTROL USER PARAMETERS (cont’d)

USER
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

OUTPUT PULSE
TYPE
(cont'd)

UP-19
(cont'd)

01: Quadrature encoding of APD and
BPD with APD leading BPD for
incrementing actual position. Each
edge of the two pulse trains is
counted as an output bit change.

10: Pulse, Pulse encoding where BPD
pulses when the actual position
increments and APD pulses when
the actual position decrements.

11: Quadrature encoding of APD and
BPD with BPD leading APD for
incrementing actual position. Each
edge of the two pulse trains is
counted as an output bit change.

OUTPUT PULSE
CODING

UP-20

0000~5533

0000

The first digit of UP-20 selects the
parameter to be put on the driver
external display. Coding is as follows:

Motor speed in RPM

Actual motor position

Motor current

Calculated motor temperature
Motor distance to marker (°)
Machine speed in RPM

ahrwNRO

The second digit of UP-20 is not used.

The third digit selects the type of
electronic coding for the OUTPUT
PULSE when an absolute system is
configured. This digit is only effective
when the fourth digit is set to 3 or
absolute motor position. The coding is
as follows:

0: 32 hits

1. 23 bits + parity
2: 24 bits + parity
3: 31 bits + parity

The fourth digit sets the basic function
of the OUTPUTS PULSES. The coding
is as follows:

0: Incremental position as defined in

UP-19

1. Output to optional drive display
DPA-70

2:  Output to optional drive display
DPA-80

3: Absolute motor position
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4.3.3.2 PULSE POSITION CONTROL USER PARAMETERS (cont'd)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
MONITOR UP-25 000~111 010 Selects SPEED or TORQUE output and
OUTPUT polarity of the MON test point.
FUNCTION

The first digit is not used.

The second digit selects the MON
output function.

0: TORQUE
1. SPEED
The third digit selects the polarity of the
MON output.
0: Normal
1: Invert
COMMAND UP-26 0~1 0 0: Move CCW with increment of
PULSE command position
POLARITY 1. Move CW with increment of
command position
HOLDING BRAKE | UP-28 0~100.0% 100% When UP-16 is set to 0, UP-28 has no
THRESHOLD effect. When UP-16 is setto 1 or 2, the

mechanical brake is applied when the
motor speed falls below the value set in
UP-28. The value in UP-28 is % of
rated speed.

MOTOR TEST UP-29 1~4000 50 RPM The driver can be jogged manually by
SPEED r/min using the keypad. The jog speed is set
with UP-29 in RPM.
EXTERNAL UP-30 0~100.0 0.0 ohms Value of the optional external regen
REGEN ohms resistor. When external regen resistor
RESISTOR is used, the value of the resistor is
VALUE entered to allow the driver to calculate
(Software version average power into the regen resistor.
10 and above) When the internal regen is used, enter

0.0. Power must be turned OFF then
ON for this parameter to take effect.
See Section 7 for details on Regen
Resistor selection. This parameter is
used with DSD-35 and larger drivers.

EXTERNAL UP-31 0~327.67 0.0 Kw Power rating of the optional external
REGEN Kw regen resistor. When external regen
RESISTOR resistor is used, the power rating in Kw
WATTAGE of the resistor is entered to allow the
(Software version driver to calculate average power into
10 and above) the regen resistor. When the internal

regen is used, enter 0.0. Power must be
turned OFF then ON for this parameter
to take effect. See Section 7 for details
on Regen Resistor selection. This
parameter is used with DSD-35 and
larger drivers.
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USER’S GUIDE

4.3.3.3 PULSE POSITION CONTROL SETUP PARAMETERS
SETUP SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
MOTOR RMS HP-33 1~60 sec 30 sec Sets the time constant for calculating
TORQUE TIME motor rms torque that is displayed as
CONSTANT parameter bL. Time constant should be
set to approximately twice as long as
the machine cycle.
TORQUE LIMIT HP-34 00~21 11 First digit is torque limit method:
SELECTION
0: Limited with REF2 analog input
when TORQUE LIMIT ENABLE I/O
is ON. 10V = Peak torque
1. Limit set by parameter UP-11 or
HP-36 through HP-39 when
UP-11 = 0 and when TORQUE
LIMIT ENABLE I/O is ON.
2: Limit set by parameter UP-11 or
HP-36 through HP-39 when
UP-11 = 0 regardless of the state
of the TORQUE LIMIT ENABLE
I/O.
Second digit is speed limit method:
0: N/A
1. NA
CCW ROTATION | HP-36 0~100.0% 100% Limits CCW rotation torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
CCW ROTATION | HP-37 0~100.0% 100% Limits CCW rotation absorption
ABSORPTION (braking) torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
CW ROTATION HP-38 0~100.0% 100% Limits CW rotation torque.
TORQUE LIMIT 100% = Peak Torgue See HP-34
CW ROTATION HP-39 0~100.0% 100% Limits CW rotation absorption (braking)
ABSORPTION torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
SPEED DISPLAY | HP-41 1~32767 1 Parameters HP-41/HP-42 form a
ELECTRONIC fraction that is used to scale the scaled
RATIO Motor Speed display “F”. The motor
NUMERATOR speed is multiplied by the fraction, and
then put on the display. This allows a
speed display that is scaled to the
speed of the actual machine rather than
the speed of the motor. The scaling
can also allow the driver to display
SPEED DISPLAY | HP-42 1~32767 1 speed in different units such as in/sec

ELECTRONIC
RATIO
DENOMINATOR

rather than the default motor RPM.
Scales the display driver and optional
external display if used.
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USER’S GUIDE DELTA SERIES MOTORS & DRIVES
4.3.3.3 PULSE POSITION CONTROL SETUP PARAMETERS (cont'd)
SETUP SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
SPEED DISPLAY | HP-43 0~7 0 HP-43 sets the position of the decimal
DECIMAL POINT point in the optional external speed
POSITION display.
0: No decimal point
1. Least significant digit
7:  Most significant digit
INPUT HP-44 000~1FF 000 This parameter forms a hexadecimal bit
INVERSION mask that inverts the input when the bit
is set to 1 and does not invert the input
when the bitis 0. The LSB is for INO
and so on. (i.e. HP-44=8C inverts
inputs IN7, IN3 & IN2)
OUTPUT HP-45 00~FF 00 This parameter forms a hexadecimal bit
INVERSION mask that inverts the output when the
bit is set to 1 and does not invert the
output when the bitis 0. The LSB is for
OUTO0 and so on. (i.e. HP-45=4A
inverts outputs OUT6, OUT3 & OUT1)
IN POSITION HP-46 0~200 ms 20 ms Sets the minimum width of the
TIMER POSITION COINCIDENCE output.
4.4 SPEED/TORQUE/POSITION CONTROL MODE 4

PRIMARY MOTION CONTROL FEATURES

e Inthe Speed/Torque/ Position Mode, the driver can be switched between the three previously
described control modes with two (2) I/O points.

e Inthe speed and position mode, the torque of the motor can be limited via an external analog voltage
or by an internal parameter.

¢ Inthe torque mode, the speed of the motor can be limited using an external analog voltage or by an
internal parameter.

SECONDARY MOTION CONTROL FEATURES

e The motor can be stopped and position locked at the motor's marker pulse using an 1/O point.
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DELTA SERVO DRIVE SIGNAL LEVEL 1/0
SPEED/TORQUE/POSITON/CONTROL—MODE 4
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INDUSTRIAL INDEXING SYSTEMS, Inc.
DELTA SERIES MOTORS & DRIVES

4.4.2 SPEED/TORQUE/POSITION CONTROL INPUT/OQUTPUT

TYPE NAME FUNCTION
Analog | SPEED SPEED COMMAND +/-10V input. Rotation is CCW for (+) voltage and
Input COMMAND CW for (-) voltage. Motor speed is directly proportional to voltage.
(REF1) e Direction of rotation is set with UP-17
e Acceleration/deceleration is set with UP-12, 13 &14
or e Scaling of speed vs. voltage is set with AJ1
(Selected by IN3& |4  Zero adjustment is set with AJO
IN4) e SPEED COMMAND (REF1) voltage monitor on the status display
‘e
SPEED LIMIT SPEED LIMIT 0-10V input. The motor speed is limited proportionally
(REF1) with this voltage.
e Scaling of speed vs. voltage is set with AJ1
e Zero adjustment is set with AJO
e The method to cause limiting is set with HP-34
e SPEED LIMIT (REF2) voltage monitor on the status display
“cF---"
TORQUE TORQUE COMMAND +/-10V input. Torque is applied CCW for (+)
COMMAND voltage and CW for (-) voltage. Motor torque is directly proportional to
(REF2) voltage.
e Direction of torque is set with UP-17
or (Selected by IN3 | e  Scaling of torque vs. voltage is set with AJ6
& IN4) e  Zero adjustment is set with AJ5
¢ TORQUE COMMAND (REF2) voltage monitor on the status
display “cc---".
TORQUE LIMIT TORQUE LIMIT 0-10V input. The peak motor torque is limited
(REF2) proportionally with this voltage.
e Scaling of torque vs. voltage is set with AJ6
e Zero adjustment is set with AJ5
e The method to cause limiting is set with HP-34
e TORQUE LIMIT (REF2) voltage monitor on the status display
“cc---".
5V Input | COMMAND These two pulse trains inputs are the command for motor motion.
PULSE e The pulse trains are interpreted in 3 possible ways set by UP-18
(FMA/FMA) e The scaling of the pulse to motor movement is set with UP-04 &
(FMB/FMB) UP-05

e Command pulse register is monitored with the status display “P’---
& HP___".
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4.4.2 SPEED/TORQUE/POSITION CONTROL INPUT/OUTPUT (cont’'d)

TYPE NAME FUNCTION
24V BRAKE CONFIRM | This input is a confirmation of the release of either a dynamic or static
Input (INO) mechanical brake. See Sections 8 & 9 for details of brake operation.

STOP AT
MARKER (IN1)

DRIVE ENABLE
(IN2)

TORQUE
CONTROL
(IN3)

POSITION
CONTROL
(IN4)

SET “0” POSITION
(IN5)

ALARM RESET
(IN6)

LIMIT ENABLE
(IN7)

e Brake modes of operation are set with UP-16 & UP-28

When this input is turned ON, the motor stops next motor MARKER or
home position. There are two MARKERS per motor rotation located
180° apart.

e Deceleration time is fixed at 0 time

e Marker position can be shifted up to 180° using UP-6

e Driver switches to position control with position gain set by AJ4

When this input is turned ON, the driver becomes operational if there

are no faults and the BRAKE CONFIRM (IN)) input is correctly

sequenced.

e Brake output also is turned ON/OFF with this signal subject to
settings of UP-16 and UP-28

When this input is ON, the motor is torque control mode.
e When both this input and POSITION CONTROL (IN4) are OFF, the
motor is in speed control mode

When this input is ON and TORQUE CONTROL (IN3) is OFF, the

motor is in position control mode.

e When both this input and TORQUE CONTROL (IN3) are OFF, the
motor is in speed control mode

When this input is turned ON for 30 ms or more, the driver internal

position registers are set “0”".

e With an absolute system, the home position setting is subject to
UP-15

When this input is turned ON for 30 ms or more, all alarms are reset.

e AL1 (driver overheated) and AL17 (motor overload) cannot be
reset until the temperature drops to acceptable level

e AL26 cannot be reset until power is cycled

When in speed control mode or position control mode, this input is

turned ON and HP-34 is set to 0X or 1X, the torque limit operates.

o If HP-34 is set to 0X, the torque is limited by the TORQUE LIMIT
(REF2) input voltage

o |f HP-34 is set to 1X, the torque limit is set by UP-11

e If HP-34 is set to 2X, the torque limit is on regardless of state of this
input with the limit set by UP-11

When in torque control mode, this input is turned ON and HP-34 is set

to X0 or X1, the speed limit operates.

e |f HP-34 is set to X0, the speed is limited by the SPEED LIMIT
(REF1) input voltage

o |If HP-34 is set to X1, the speed limit is set by HP-35
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DELTA SERIES MOTORS & DRIVES

4.4.2 SPEED/TORQUE/POSITION CONTROL INPUT/OUTPUT (cont’'d)

TYPE NAME FUNCTION
24V BRAKE OUTPUT | This output controls the operation of the dynamic brake or holding
Output (OUTO) brake.
e Brake modes of operation are set with UP-16 & UP-28
SPEED/POSITION | In speed control mode, this output turns ON when the actual speed of
COINCIDENCE the motor reaches the target speed.
(OUT1) e Target speed can be set to a preset speed or the commanded
speed with UP-09
e Detection width is be set with UP-10
In position control mode, this output turns ON when the actual position
of the motor equals commanded position of the motor.
e Detection width is set with UP-7
STOPPED AT This output turns ON when the motor completes the sequence initiated
MARKER by the STOP AT MARKER (IN1) input.
(OUT3)
MOTOR This output turns ON when the motor speed drops below the internal
STOPPED preset speed set in UP-8.
(OUTYH)
LIMIT ON In speed control mode, this output turns ON when the motor torque is
(OUT6) limited to less than the peak rating of the motor.
e HP-34 and LIMIT ENABLE (IN7) input set the conditions for torque
limiting
e UP-11is the internal preset limit value
In torque control mode, this output turns ON when the motor speed is
limited to less than the peak rating of the motor.
e HP-34 and LIMIT ENABLE (IN7) input set the conditions for speed
limiting
e HP-35is the internal preset limit value
SERVO NORMAL | This output turns ON 1.6 sec. after AC power ON and there are no
(OUT7) alarms.
e Does not turn OFF in the case of an AL24 (BATTERY ALARM)
Differen- | PULSE OUTPUT | Programmable pulse train output from the driver.
tial (APD/APD) e Type of data output is set by UP-20
output | (BPD/BPD) e Encoder equivalent output is set by UP-19 with scaling set by UP-
(ZPD(/ZPD) 04 & UP-05

e External display device with various driver data set by UP-20

e Motor absolute position if an absolute system is used

e Motor position register is monitored with the status display “A’---" &
HA___”
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4.43 SPEED/TORQUE/POSITION CONTROL PARAMETER SETUP

IB-19B001
USER’S GUIDE

44.3.1 SPEED/TORQUE/POSITION CONTROL ADJUSTMENT PARAMETERS

ADJUSTMENT
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

SPEED
COMMAND
(LIMIT) ZERO
(REF1)

AJO

+10.00 V

Factory
Preset

Sets the zero offset of the SPEED
COMMAND (REF1) input. It can be set
in two ways:

1. Automatically: by concurrently
pressing (all digits flash) and

then pressing . The driver will
read the analog voltage REF1 and
create an offset equal and opposite
to the analog voltage present at the
time. To get a true 0.00 offset, short
REF1 to analog ground before
doing the auto zero procedure.

2. Manually: by concurrently pressing

(all digits flash) and then
concurrently pressing . Then
adjust the individual digits with

SPEED
COMMAND
(LIMIT) SCALE
(REF1)

AJl

3~40.00 V

10.00Vv

Sets the SPEED COMMAND (REF1)
scaling. The value set in this parameter
is the voltage needed at REF1 to bring
the motor to the rated speed. For
example, if the motor must turn at rated
speed with 4.5 VDC input voltage
(REF1), set AJ1 to 4.50.

LOAD INERTIA
RATIO

AJ2

0~100.0

1.0 Times

Sets the baseline frequency response
of the driver using the ratio of the load
inertia/motor inertia for a rigidly coupled
load. If the load is not rigidly coupled,
the value entered may vary from the
calculated value. If the value is set too
high, the motor and driver may become
unstable and oscillate. This parameter
is set automatically during auto tuning.

HIGH
FREQUENCY
RESPONSE

AJ3

0.1~20.0

1.0

Sets the high frequency response of the
driver. The higher the number the more
responsive. If the value is set too high,
the motor and driver may become
unstable and oscillate. The value in
AJ3 is unit less and works in concert
with AJ2. This parameter is set
automatically during auto tuning.
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44.3.1 SPEED/TORQUE/POSITION CONTROL ADJUSTMENT PARAMETERS (cont’d)

ADJUSTMENT | SYMBOL | SETTING FACTORY DESCRIPTION

PARAMETER RANGE SETTING
POSITION LOOP | AJ4 1~200 30 Rad/sec | Sets the DC gain of the position control
DC GAIN loop. A higher value in AJ4 results in
stiffer, faster response. |If the value is
set too high, the motor and driver may
become unstable and oscillate. This
parameter is set automatically during
auto tuning.
TORQUE AJ5 +10.00 V Factory Sets the zero offset of the TORQUE
COMMAND Preset COMMAND (REF2) input. It can be set
(LIMIT) ZERO in two ways:
(REF2)

1. Automatically: by concurrently
pressing (all digits flash) and

then pressing . The driver will
read the analog voltage REF2 and
create an offset equal and opposite
to the analog voltage present at the
time. To get a true 0.00 offset, short
REF2 to analog ground before
doing the auto zero procedure.

2. Manually: by concurrently pressing

(all digits flash) and then
concurrently pressing @ &#. Then

ad'ust the individual digits with

TORQUE AJ6 3~40.00 V 10.00V Sets the TORQUE COMMAND (REF2)
COMMAND scaling. The value set in this parameter
(LIMIT) SCALE is the voltage needed at REF2 for the
(REF2) motor to develop maximum torque. For
example, if it is required to have the
maximum torque with 4.5 VDC input
voltage (REF2), set AJ5 to 4.50.

ZERO SPEED AJ7 0~10000 0 Sets the amount of gain reduction at
GAIN zero speed. The gain is reduced when
REDUCTION the motor is below the speed set in UP-
08 and at the set values when the
speed is above UP-08.

FEED FORWARD | AJ8 0~2.0 Times | O Times Sets the feed forward gain in the

GAIN position loop. A value of 1.0 results in
0.0 following error. Less than 1.0 will
produce a lag between the actual motor
position and the commanded position
and greater than 1.0 produces a lead.
The lead or lag will be proportional to
speed at non 1.0 settings.

NOTCH FILTER AJ9 100~20000 | 6000 rad/s | Sets the notch frequency of a velocity
FREQUENCY rad/s loop anti-resonance filter. This filter can
be used to cancel machine or servo
resonance. Power must be turned OFF
then ON for this parameter to take
effect.
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DELTA SERIES MOTORS & DRIVES USER'S GUIDE
4.4.3.2 SPEED/TORQUE/POSITION CONTROL USER PARAMETERS
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
CONTROL MODE | UP-01 00~FF 00 Sets the control mode of operation for

the driver as follows:
1 = Speed
2 =Torque

3 = Pulse Position

4 = Speed/Torque/Position
5 = Speed Preset

6 = Electronic Gearing

The driver power must be cycled to
register this parameter. Power must be
turned OFF then ON for this parameter
to take effect.

MOTOR CODE UP-02 0000~FFFF | 0000 Sets the internal driver parameters
corresponding to the motor code. See
Appendix A for motor codes. The
driver power must be cycled to register
this parameter. Power must be turned
OFF then ON for this parameter to take

effect.
RESOLVER UP-03 1~120M 5M Sets the driver resolver cable length
CABLE LENGTH compensation. The driver power must
N/A FOR be cycled to register this parameter.
ENCODER Power must be turned OFF then ON for

this parameter to take effect.
ELECTRONIC UP-04 1~32767 1 The COMMAND PULSE (FMA and
GEAR RATIO FMB) input is multiplied by the ratio of
NUMERATOR UP-04/UP-05 before being processed

by the driver. The driver internal
command resolution is equal to the
number of resolver cycles times 12000
bits/rev or the PPR of the encoder. (i.e.
a motor with a 2X resolver has an
internal resolution of 24000 bits/rev, see
motor drawings in Appendix A.6, A.7 &
A.8.) For example if a COMMAND
PULSE INPUT of 1000 bits/rev is
required with a 2X resolver, set UP-
04=24000 and UP-05=1000. Power
must be turned OFF then ON for this
parameter to take effect. See
Application Note Section 13.
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USER’S GUIDE DELTA SERIES MOTORS & DRIVES
4.4.3.2 SPEED/TORQUE/POSITION CONTROL USER PARAMETERS (cont’d)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
ELECTRONIC UP-05 1~32767 1 The driver internal feedback resolution
GEAR RATIO is multiplied by the ratio of UP-05/UP-04
DENOMINATOR before being sent to OUTPUT PULSE

(APD and BPD). The driver internal
resolution is equal to the number of
resolver cycle times 12000 bits/rev.

(i.e. a motor with a 2X resolver has an
internal resolution of 24000 bits/rev, see
motor drawings in Appendix A.6, A.7 &
A.8.) For example if an OUTPUT
PULSE of 1000 bits/rev is required with
a 2X resolver, set UP-04=24000 and
UP-05=1000. Power must be turned
OFF then ON for this parameter to take
effect. See Application Note Section

13.
MARKER UP-06 0~11999 0 pulses The electrical ZERO can be shifted with
OFFSET pulses respect to the mechanical shaft position
*RESOLVER using UP-06. The Delta driver
ONLY produces N number of ZERO states per

motor rotation where N is equal to the
number of resolver cycles. (i.e. a motor
with a 2X resolver has 2 ZERO/rev. see
motor drawings in Appendix A.6, A.7 &
A.8.) To shift the electrical ZERO place
the motor shaft at the desired electrical
ZERO position. Read the status display
“d” parameter in degrees and set UP-
06="d"*12000/360. The electrical
ZERO affects the ZPD output pulse and
the STOP AT MARKER input stopping

position.
POSITION UpP-07 0~32767 50 pulses Sets the width of the sensing window
COINCIDENCE pulses allowable to get the POSITION
WIDTH COINCIDENCE output. Pulse scaling

in internal resolution or 12000*
Resolver cycles.

MOTOR UP-08 1~4000 50 r/min When the motor is rotating at less than
STOPPED r/min the speed set into UP-08 the MOTOR
THRESHOLD STOPPED output will be on.

SPEED UP-09 0~4000 0 r/min If UP-09 is non-zero, the SPEED
COINCIDENCE r/min COINCIDENCE output comes on when
THRESHOLD the actual motor speed reaches the

value set in UP-09.

If UP-09 is zero, the SPEED
COINCIDENCE output comes on when
the actual motor speed reaches the
commanded speed.

SPEED UP-10 1~4000 20 r/min Sets the width of the sensing window
COINCIDENCE r/min allowable to get the SPEED
WIDTH COINCIDENCE output.
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DELTA SERIES MOTORS & DRIVES USER’S GUIDE
4.4.3.2 SPEED/TORQUE/POSITION CONTROL USER PARAMETERS (cont’d)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
TORQUE LIMIT UP-11 0~100.0% 100% When the torque limit is applied the

motor torque is limited to the value set
in UP-11. UP-11 is % of motor peak
torque. See HP-34 for torque limit
method.

ACCEL TIME UP-12 0~32.76 sec | O sec Sets the time from zero to rated speed
with a linear acceleration profile.
Ignored if UP-14 is not equal to 0.0.
DECEL TIME UP-13 0~32.76 sec | O sec Sets the time from rated speed to zero
speed with a linear deceleration profile.
Ignored if UP-14 is not equal to 0.0.
S-SHAPED TIME | UP-14 0~32.76 sec | O sec Sets the acel and decel time from the
current speed to the new command
speed using an S-shaped minimum jerk

profile.
ABSOLUTE UP-15 0~2 0 Selects the type of home 0.00
CLEAR MODE processing for absolute systems when

the SET “0” POSITION input is
energized or upon startup.

0: Makes current position of motor
equal to 0.00.

1: Makes the current motor shaft
rotation the O rotation while
preserving the MARKER OFFSET.

2.  No effect retains absolute position.

BRAKE MODE UP-16 0~2 0 If operating in Speed control, see UP-

16 in Section 4.1.3.2.

If operating in Torque control, see UP-
16 in Section 4.2.3.2.

If operating in Position control, see UP-
16 in Section 4.3.3.2.

REF1 and REF2 UP-17 00~11 00 Sets the polarity of the analog reference
POLARITY inputs.

00: Both REF1 and REF2 normal

01: REF1 inverted, REF2 not inverted
10: REF1 not inverted, REF2 inverted
11: Both REF1 and REF2 inverted

COMMAND UP-18 00~12 00 Sets the type of pulse sequence and
PULSE TYPE polarity of the COMMAND PULSE
inputs.

00: Pulse, Pulse decoding where FMA
increments command position and
FMB decrements command
position.

01: Quadrature decoding of FMA and
FMB with FMA leading FMB for
incrementing command position.
Quadrature decoding effectively
multiplies the input frequency by 4
times.
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4.4.3.2 SPEED/TORQUE/POSITION CONTROL USER PARAMETERS (cont’'d)

USER
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

COMMAND
PULSE TYPE
(cont'd)

UP-18
(cont’d)

02:

10:

11:

12:

Pulse and direction decoding
where FMA is pulse train and FMB
is direction. FMB OFF increments
command position and ON
decrements command position.
Pulse, Pulse decoding where FMB
increments command position and
FMA decrements command
position.

Quadrature decoding of FMA and
FMB with FMB leading FMA for
incrementing command position.
Quadrature decoding effectively
multiplies the input frequency by 4
times.

Pulse and direction decoding
where FMA is pulse train and FMB
is direction. FMB ON increments
command position and OFF
decrements command position.

OUTPUT PULSE
TYPE

UP-19

00~11

01

Sets the type of pulse output sequence
and polarity of the PULSE OUTPUT.
UP-20 must be set to xxxo for the
PULSE OUTPUT to represent
incremental actual position.

00:

01:

10:

11:

Pulse, Pulse encoding where APD
pulses when the actual position
increments and BPD pulses when
the actual position decrements.
Quadrature encoding of APD and
BPD with APD leading BPD for
incrementing actual position. Each
edge of the two pulse trains are
counted as an output bit change.
Pulse, Pulse encoding where BPD
pulses when the actual position
increments and APD pulses when
the actual position decrements.
Quadrature encoding of APD and
BPD with BPD leading APD for
incrementing actual position. Each
edge of the two pulse trains is
counted as an output bit change.
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4.4.3.2 SPEED/TORQUE/POSITION CONTROL USER PARAMETERS (cont'd)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
OUTPUT PULSE | UP-20 0000~5533 | 0000 The first digit of UP-20 selects the
CODING parameter to be put on the driver
external display. Coding is as follows:
0: Motor speed in RPM
1. Actual motor position
2:  Motor current
3. Calculated motor temperature
4: Motor distance to marker deg)
5.  Machine speed in RPM
The second digit of UP-20 is not used.
The third digit selects the type of
electronic coding for the OUTPUT
PULSE when an absolute system is
configured. This digit is only effective
when the fourth digit is set to 3 or
absolute motor position. The coding is
as follows:
0: 32 hits
1. 23 bits + parity
2: 24 bits + parity
3: 31 bits + parity
The fourth digit sets the basic function
of the OUTPUTS PULSES. The coding
is as follows:
0: Incremental position as defined in
UP-19
1. Output to optional drive display
DPA-70
2:  Output to optional drive display
DPA-80
3:  Absolute motor position
MONITOR UP-25 000~111 010 Selects SPEED or TORQUE output and
OUTPUT polarity of the MON test point.
FUNCTION
The first digit is not used.
The second digit selects the MON
output function.
0: TORQUE
1. SPEED
The third digit selects the polarity of the
MON output.
0:  Normal
1. Invert
COMMAND UP-26 0~1 0 0: Move CCW with increment of
PULSE command position
POLARITY 1:  Move CW with increment of
command position.
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4.4.3.2 SPEED/TORQUE/POSITION CONTROL USER PARAMETERS (cont'd)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
HOLDING BRAKE | UP-28 0~100.0% 100% When UP-16 is set to 0, UP-28 has no
THRESHOLD effect. When UP-16 is setto 1 or 2, the
mechanical brake is applied when the
motor speed falls below the value set in
UP-28. The value in UP-28 is % of
rated speed.
MOTOR TEST UP-29 1~4000 50 RPM The driver can be jogged manually by
SPEED r/min using the keypad. The jog speed is set
with UP-29 in RPM.
EXTERNAL UP-30 0~100.0 0.0 ohms Value of the optional external regen
REGEN ohms resistor. When external regen resistor
RESISTOR is used, the value of the resistor is
VALUE entered to allow the driver to calculate
(Software version average power into the regen resistor.
10 and above) When the internal regen is used, enter
0.0. Power must be turned OFF then
ON for this parameter to take effect.
See Section 7 for details on Regen
Resistor selection. This parameter is
used with DSD-35 and larger drivers.
EXTERNAL UP-31 0~327.67 0.0 Kw Power rating of the optional external
REGEN Kw regen resistor. When external regen
RESISTOR resistor is used, the power rating in Kw
WATTAGE of the resistor is entered to allow the

(Software version
10 and above)

driver to calculate average power into
the regen resistor. When the internal
regen is used, enter 0.0. Power must be
turned OFF then ON for this parameter
to take effect. See Section 7 for details
on Regen Resistor selection. This
parameter is used with DSD-35 and
larger drivers.

4.4.3.3 SPEED/TORQUE/POSITION CONTROL SETUP PARAMETERS
SETUP SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING

MOTOR RMS HP-33 1~60 sec 30 sec Sets the time constant for calculating

TORQUE TIME motor rms torque that is displayed as

CONSTANT parameter bL. Time constant should be
set to approximately twice as long as
the machine cycle.

SPEED/TORQUE | HP-34 00~21 11 First digit is torque limit method:

LIMIT

SELECTION 0: Limited with REF2 analog input

when TORQUE LIMIT ENABLE I/O
is ON. 10V = Peak torque

1: Limit set by parameter UP-11 or
HP-36 through HP-39 when
UP-11 = 0 and when TORQUE
LIMIT ENABLE I/O is ON.
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4.4.3.3 SPEED/TORQUE/POSITION CONTROL SETUP PARAMETERS (cont'd)
SETUP SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
SPEED/TORQUE | HP-34 2:  Limit set by parameter UP-11 or
LIMIT (cont'd) HP-36 through HP-39 when
SELECTION UP-11 = 0 regardless of the state
(cont'd) of the TORQUE LIMIT ENABLE
I/O.
Second digit is speed limit method:
0: Limited with REF1 analog input
when SPEED LIMIT ENABLE 1/O
is ON. 10V = Peak speed
1. Limit set by parameter HP-35.
Regardless of limit enable input.
SPEED LIMIT HP-35 0~4000 4000 r/min | Sets the speed limitin RPM when
VALUE r/min speed limit is active.
CCW ROTATION | HP-36 0~100.0% 100% Limits CCW rotation torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
CCW ROTATION | HP-37 0~100.0% 100% Limits CCW rotation absorption
ABSORPTION (braking) torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
CW ROTATION HP-38 0~100.0% 100% Limits CW rotation torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
CW ROTATION HP-39 0~100.0% 100% Limits CW rotation absorption (braking)
ABSORPTION torque.
TORQUE LIMIT 100% = Peak Torqgue See HP-34
SPEED DISPLAY | HP-41 1~32767 1 Parameters HP-41/HP-42 form a
ELECTRONIC fraction that is used to scale the scaled
RATIO Motor Speed display “F”. The motor
NUMERATOR speed is multiplied by the fraction, and
then put on the display. This allows a
speed display that is scaled to the
speed of the actual machine rather than
the speed of the motor. The scaling
can also allow the driver to display
SPEED DISPLAY | HP-42 1~32767 1 speed in different units such as in/sec
ELECTRONIC rather than the default motor RPM.
RATIO Scales the driver display and optional
DENOMINATOR external display if used.
SPEED DISPLAY | HP-43 0~7 0 HP-43 sets the position of the decimal
DECIMAL POINT point in the optional external speed
POSITION display.
0:  No decimal point
1. Least significant digit
7:  Most significant digit
INPUT HP-44 000~1FF 000 This parameter forms a hexadecimal bit
INVERSION mask that inverts the input when the bit

is set to 1 and does not invert the input
when the bitis 0. The LSB is for INO
and so on. (i.e. HP-44=8C inverts
inputs IN7, IN3 & IN2)
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USER’S GUIDE DELTA SERIES MOTORS & DRIVES
4.4.3.3 SPEED/TORQUE/POSITION CONTROL SETUP PARAMETERS (cont’d)
SETUP SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
OUTPUT HP-45 00~FF 00 This parameter forms a hexadecimal bit
INVERSION mask that inverts the output when the

bit is set to 1 and does not invert the
output when the bitis 0. The LSB is for
OUTO0 and so on. (i.e. HP-45=4A
inverts outputs OUT6, OUT3 & OUT1)

IN POSITION HP-46 0~200 ms 20 ms Sets the minimum width of the

TIMER POSITION COINCIDENCE output.
Available in software version 009 and
above.

45 SPEED PRESET CONTROL MODE 5

PRIMARY MOTION CONTROL FEATURES

e Inthe Speed Preset Control Mode, the driver is a precision speed regulator that receives the speed
command from an external analog source or from internal speed presets selected by two (2) I/0
points.

e The scaling and polarity of the analog speed command is fully programmable and the preset speeds
are programmed into internal driver parameters.

e Two(2) I/O points are used to start the motion and set the CW or CCW direction of rotation.
e The acceleration and deceleration used for changes in motor speed can be programmed to be either

linear or S Shaped minimum jerk. The time to change speeds and the amount of S Shape rounding is
fully programmable.

SECONDARY MOTION CONTROL FEATURES

e The torque of the motor can be limited via an external analog voltage or by an internal parameter.

PAGE 4 -50 JUNE 2003



INDUSTRIAL INDEXING SYSTEMS, Inc. IB-19B001
DELTA SERIES MOTORS & DRIVES USER’S GUIDE

45.1 SIGNAL WIRING
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3300

AGND j7
®

CN1 e
©

£

RS232 PORT
P/0O C—7XXYYY
P/0 ;
DINT 300 i
N P/0 CN2 L 3
#1 FEED ama D 3 | rert LSS 77
SPEED I [ Y AYAYM
10V G 4 | AGND W@{é"{é" |
! [ CN5 WAV 1
#2 FEED SPEED 36— 1| REF2 ™E (2 ) /S /S |
OR TORQUE LIMIT L ‘ ‘ o 2) RI [ 8 | RED/WHT fg+]'F |11 i
®10v AT 2 | AeND R2 |9 |+ YELZWHT Teole 2] 2 1
—
! |11 JUMPER 29 TO 13 = 5 L RED silcls 4
| [ TO USE INTERNAL [
i 24 VDC SUPPLY S3 | 3 bt >< >< BLK s3spl7]5
R Ca 29 | P24V ™ VEL
i & L 2 | 6 S2|A |67 !
[ 13 | INCOM 1 XX B !
Loy ! BRAKE CONFIRM[ ™ [\ o = . 1! #Bl35le
T T G [ n RESOLVER CONNECTIONS |
Loyl SPEED SELECT 1], [ 1 1 !
‘ ‘ o 8ma AT 24V ;
Uil DRIVE ENABLE[ T 5 | TP (8) ;
! [ BUILT-IN 1
(4 ) SPEED SELECT 21 4g | 1y 3 = POWER SUPPLY !
| [t RUN CCW “| 100mo MAX. S i
i 5 i - 16| IN 4 /S ;
i ~y !
ROass RUN CWF 5 1N s CNs| dﬂ) :
b - RED |
Lyt ALARM RESET =T 0 s A 6]+ P T«
‘ ‘ | ITORQUE LIMIT ENABLE N R 2|17 : ; X Al .
mYTH B |18+ WL g Ty ;
o [
»COnan: 10| 246 5 19:><>< BLK 5L i
DC POWER SUPPLY ) [ L GRN i
MAX 24 vDC ¥ SN 'S G T :
1 s Z 15 zZ|6 :
n o T L BLU_ [T
i
@B E R Ty ol T OO T bty ()
[ [
%"j i o i SPEED COINCIDENCE[ [ our R py YEL Ve
i = o XX BLK =
v |3 vV|o
‘@‘ 9 |oUT 2| | 1vp (g) gk BRN T
| e B RUNNING CW [ T00T 5 T XX e T
Ll RUNNING CCW :1:; L ORG
$ RY ‘@\4/‘” 31| ouT 4 E5V 4:D<>< Sv| P
o i BLK
ﬁn—l Lo L MOTOR STOPPED|™ - =" 40mo Eov |1 K oV N
e /> 1! |  TORQUE LIMIT ON S 2 ALTERNATE
1 RY i (16 i — 33| 00T 6 ENCODER CONNECTIONS
H"T L SERVO NORMAL
RY D+ 34 | 0UT 7 -
D P/0 C=7XXYYY
/0
P/o oN2 DINT 300
APD PULSE OUTPUT
arD AZPHASE
P (3)
BPD
PULSE_OUTPUT
/8D B-PHASE
ZPD
PULSE_ OUTPUT
/27D 7-PHASE
GND LOGIC GROUND
FG

JUNE 2003 PAGE 4 -51



1B-19B001 INDUSTRIAL INDEXING SYSTEMS, Inc.
USER'S GUIDE DELTA SERIES MOTORS & DRIVES

4.5.2 SPEED PRESET CONTROL INPUT/QUTPUT

TYPE NAME FUNCTION
Analog #1 FEED SPEED #1 FEED SPEED +/-10V input is active if UP-21=0 and SPEED
Input (REF1) SELECT 1 (IN1) & SPEED SELECT 2 (IN3) are both OFF.

e Rotation is CCW for (+) voltage and CW for (-) voltage. Motor
speed is directly proportional to voltage.

Direction of rotation is set with UP-17
Acceleration/deceleration is set with UP-12, 13 &14

Scaling of speed vs. voltage is set with AJ1

Zero adjustment is set with AJO

#1 FEED SPEED (REF1) voltage monitor on the status display
“cF---".

#2 FEED SPEED #2 FEED SPEED +/-10V input is active if UP-22=0 and SPEED
(REF2) SELECT 1 (IN1) is ON & SPEED SELECT 2 (IN3) is OFF.

e Rotation is CCW for (+) voltage and CW for (-) voltage. Motor
speed is directly proportional to voltage.

Direction of rotation is set with UP-17
Acceleration/deceleration is set with UP-12, 13 &14

Scaling of speed vs. voltage is set with AJ6

Zero adjustment is set with AJ5

SPEED COMMAND (REF1) voltage monitor on the status
display “cc---".

TORQUE LIMIT TORQUE LIMIT 0-10V input. The peak motor torque is limited
(REF2) proportionally with this voltage.

e Scaling of torque vs. voltage is set with AJ6

e Zero adjustment is set with AJ5

e The method to cause limiting is set with HP-34

e TORQUE LIMIT (REF2) voltage monitor on the status display

or (Selected by IN7)

“cc---".
24V BRAKE CONFIRM This input is a confirmation of the release of either a dynamic or
Input (INO) static mechanical brake. See Sections 8 & 9 for details of brake
operation.
e Brake modes of operation are set with UP-16 & UP-28
SPEED SELECT 1 #1 #2 #3 #4
(IN21)
FEED SELECTION FEED FEED FEED FEED
UP-21 UP-22 UP-23 UP-24
SPEED SELECT 1 OFF ON OFF ON
SPEED SELECT 2 OFF OFF ON ON
DRIVE ENABLE When this input is turned ON, the driver becomes operational if
(IN2) there are no faults and the BRAKE CONFIRM input is correctly
sequenced.

e Brake output also is turned ON/OFF with this signal subject to
settings of UP-16 and UP-28.

SPEED SELECT 2 Feed speed selection, see (IN1) above.
(IN3)
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4.5.2 SPEED PRESET CONTROL INPUT/OUTPUT (cont’d)

TYPE NAME FUNCTION
24V RUN CCW These inputs initiate motor motion of the selected FEED SPEED in
Input (IN4) the direction specified by these two inputs.
(cont'd) e If both inputs are OFF, the motor is in position mode at 0 speed
RUN CW with the position loop gain AJ4
(INS) e If No.1 or No.2 FEED SPEED is selected and the analog REF1
or REF2 is used, the direction of rotation from these two inputs
can be reversed by the analog voltage polarity. No.1 FEED
SPEED can also be reversed with UP-17.
ALARM RESET When this input is turned ON for 30 ms or more, all alarms are
(IN6) reset.
e AL1 (driver overheated) and AL17 (motor overload) cannot be
reset until the temperature drops to acceptable level
e AL26 cannot be reset until power is cycled
TORQUE LIMIT When this input is turned ON and HP-34 is set to 0X or 1X, the
ENABLE torque limit operates.
(IN7) e |f HP-34 is set to 0X, the torque is limited by the TORQUE LIMIT
(REF2) input voltage
e |f HP-34 is set to 1X, the torque limit is set by UP-11
e |f HP-34 is set to 2X, the torque limit is on regardless of state of
this input with the limit set by UP-11
24V BRAKE OUTPUT This output controls the operation of the dynamic brake or holding
Output (OUTO) brake.

SPEED
COINCIDENCE
(OUT1)

RUNNING CW
(OUT3)

RUNNING CCW
(OUT4)

MOTOR STOPPED
(OUT5)

TORQUE LIMIT ON
(OUT6)

SERVO NORMAL
(OUT7)

e Brake modes of operation are set with UP-16 & UP-28

This output turns ON when the actual speed of the motor reaches

the target speed.

e Target speed can be set to a preset speed or the commanded
speed with UP-09

e Detection width is be set with UP-10

This output turns ON when the motor is rotating CW above the stop
detection speed set in UP-8.

This output turns ON when the motor is rotating CCW above the
stop detection speed set in UP-8.

This output turns ON when the motor speed drops below the
internal preset speed set in UP-8.

This output turns ON when the motor torque is limited. The limit

could be the peak torque limit of the motor or a lower valve causes

by the following conditions.

e HP-34 and TORQUE LIMIT ENABLE (IN7) input set the
conditions for torque limiting

e UP-11 or HP-36, HP-37, HP-38, HP-39 are the internal preset
limit values

This output turns ON 1.6 sec. after AC power ON and there are no
alarms.
e Does not turn OFF in the case of an AL24 (BATTERY ALARM)
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4.5.2 SPEED PRESET CONTROL INPUT/OUTPUT (cont’d)

TYPE NAME FUNCTION
Differen- | PULSE OUTPUT Programmable pulse train output from the driver.
tial (APD/APD) e Type of data output is set by UP-20.
output | (BPD/BPD) e Encoder equivalent output is set by UP-19 with scaling set by
(ZPD(/ZPD) UP-04 & UP-05.

e External display device with various driver data set by UP-20

e Motor absolute position if an absolute system is used.

e Motor position register is monitored with the status display
HAY___H & “A___".

45.3 SPEED PRESET CONTROL PARAMETER SETUP

45.3.1

SPEED PRESET CONTROL ADJUSTMENT PARAMETERS

ADJUSTMENT
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

SPEED

COMMAND
ZERO (REF1)

AJO

+10.00 V

Factory
Preset

Sets the zero offset of the SPEED
COMMAND (REF1) input. It can be set
in two ways:

1. Automatically: by concurrently
pressing (all digits flash) and

then pressing ed. The driver will
read the analog voltage REF1 and
create an offset equal and opposite
to the analog voltage present at the
time. To get a true 0.00 offset, short
REF1 to analog ground before doing
the auto zero procedure.

2. Manually: by concurrently pressing

(all digits flash) and then
concurrently pressing . Then
adjust the individual digits with

SPEED

COMMAND
SCALE (REF1)

AJl

3~40.00 V

10.00Vv

Sets the SPEED COMMAND (REF1)
scaling. The value set in this parameter
is the voltage needed at REF1 to bring
the motor to the rated speed. For
example, if the motor must turn at rated
speed with 4.5 VDC input voltage
(REF1), set AJ1 to 4.50.

RATIO

LOAD INERTIA

AJ2

0~100.0

1.0 Times

Sets the baseline frequency response of
the driver using the ratio of the load
inertia/motor inertia for a rigidly coupled
load. If the load is not rigidly coupled,
the value entered may vary from the
calculated value. If the value is set too
high, the motor and driver may become
unstable and oscillate. This parameter is
set automatically during auto tuning.
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45.3.1

SPEED PRESET CONTROL ADJUSTMENT PARAMETERS (cont’d)

ADJUSTMENT
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

HIGH
FREQUENCY
RESPONSE

AJ3

0.1~20.0

1.0

Sets the high frequency response of the
driver. The higher the number the more
responsive. If the value is set too high,
the motor and driver may become
unstable and oscillate. The value in AJ3
is unit less and works in concert with
AJ2. This parameter is set automatically
during auto tuning.

POSITION LOOP
DC GAIN

AJ4

1~200

30
Rad/sec

Sets the DC gain of the position control
loop. A higher value in AJ4 results in
stiffer, faster response. If the value is set
to high the motor and driver may become
unstable and oscillate. This parameter is
set automatically during auto tuning.

TORQUE
COMMAND
ZERO (REF2)

AJ5

+10.00 V

Factory
Preset

Sets the zero offset of the TORQUE
COMMAND (REF2) input. It can be set
in two ways:

1. Automatically: by concurrently
pressing (all digits flash) and

then pressing &ad. The driver will
read the analog voltage REF2 and
create an offset equal and opposite
to the analog voltage present at the
time. To get a true 0.00 offset, short
REF2 to analog ground before doing
the auto zero procedure.

2. Manually: by concurrently pressing

(all digits flash) and then

. 2ulse
concurrently pressing . . Then
adjust the individual digits with

54

TORQUE
COMMAND
SCALE (REF2)

AJ6

3~40.00 V

10.00V

Sets the TORQUE COMMAND (REF2)
scaling. The value set in this parameter
is the voltage needed at REF2 for the
motor to develop maximum torque. For
example if it is required to have the
maximum torque with 4.5 VDC input
voltage (REF2) set AJ5 to 4.50.

ZERO SPEED
GAIN
REDUCTION

AJ7

0~10000

Sets the amount of gain reduction at
zero speed. The gain is reduced when
the motor is below the speed set in UP-
08 and at the set values when the speed
is above UP-08.

NOTCH FILTER
FREQUENCY

AJ9

400~20000
rad/s

6000 rad/s

Sets the notch frequency of a velocity
loop anti-resonance filter. This filter can
be used to cancel machine or servo
resonance. Power must be turned OFF
then ON for this parameter to take effect.
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4.5.3.2 SPEED PRESET CONTROL USER PARAMETERS
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
CONTROL MODE | UP-01 00~FF 00 Sets the control mode of operation for

the driver as follows:
1 = Speed
2 =Torque

3 = Pulse Position

4 = Speed/Torque/Position
5 = Speed Preset

6 = Electronic Gearing

The driver power must be cycled to
register this parameter. Power must be
turned OFF then ON for this parameter
to take effect.

MOTOR CODE UP-02 0000~FFFF | 0000 Sets the internal driver parameters
corresponding to the motor code. See
Appendix A for motor codes. The
driver power must be cycled to register
this parameter. Power must be turned
OFF then ON for this parameter to take

effect.
RESOLVER UP-03 0~120M 5M Sets the driver resolver cable length
CABLE LENGTH compensation. The driver power must
N/A FOR be cycled to register this parameter.
ENCODER Power must be turned OFF then ON for

this parameter to take effect.
ELECTRONIC UP-04 1~32767 1 The COMMAND PULSE (FMA and
GEAR RATIO FMB) input is multiplied by the ratio of
NUMERATOR UP-04/UP-05 before being processed

by the driver. The driver internal
command resolution is equal to the
number of resolver cycles times 12000
bits/rev or the PPR of the encoder. (i.e.
a motor with a 2X resolver has an
internal resolution of 24000 bits/rev, see
motor drawings in Appendix A.6, A.7 &
A.8.) For example if a COMMAND
PULSE INPUT of 1000 bits/rev is
required with a 2X resolver, set UP-
04=24000 and UP-05=1000. Power
must be turned OFF then ON for this
parameter to take effect. See
Application Note Section 13.
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45.3.2

SPEED PRESET CONTROL USER PARAMETERS (cont’d)

USER
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

ELECTRONIC
GEAR RATIO
DENOMINATOR

UP-05

1~32767

1

The driver internal feedback resolution
is multiplied by the ratio of UP-05/UP-04
before being sent to OUTPUT PULSE
(APD and BPD). The driver internal
resolution is equal to the number of
resolver cycle times 12000 bits/rev.

(i.e. a motor with a 2X resolver has an
internal resolution of 24000 bits/rev, see
motor drawings in Appendix A.6, A.7 &
A.8.) For example if an OUTPUT
PULSE of 1000 bits/rev is required with
a 2X resolver, set UP-04=24000 and
UP-05=1000. Power must be turned
OFF then ON for this parameter to take
effect. See Application Note Section
13.

MARKER
OFFSET
*RESOLVER
ONLY

UP-06

0~11999
pulses

0 pulses

The electrical ZERO can be shifted with
respect to the mechanical shaft position
using UP-06. The Delta driver
produces N number of ZERO states per
motor rotation where N is equal to the
number of resolver cycles. (i.e. a motor
with a 2X resolver has 2 ZERO/rev. see
motor drawings in Appendix A.6, A.7 &
A.8.) To shift the electrical ZERO place
the motor shaft at the desired electrical
ZERO position. Read the status display
“d” parameter in degrees and set UP-
06="d"*12000/360. The electrical
ZERO affects the ZPD output pulse and
the STOP AT MARKER input stopping
position.

MOTOR
STOPPED
THRESHOLD

UP-08

1~4000
r/min

50 r/min

When the motor is rotating at less than
the speed set into UP-08 the MOTOR
STOPPED output will be on.

SPEED
COINCIDENCE
THRESHOLD

UP-09

0~4000
r/min

0 r/min

If UP-09 is non-zero, the SPEED
COINCIDENCE output comes on when
the actual motor speed reaches the
value set in UP-09.

If UP-09 is zero, the SPEED
COINCIDENCE output comes on when
the actual motor speed reaches the
commanded speed.

SPEED
COINCIDENCE
WIDTH

UP-10

1~4000
r/min

20 r/min

Sets the width of the sensing window
allowable to get the SPEED
COINCIDENCE output.

TORQUE LIMIT

UP-11

0~100.0%

100%

When the torque limit is applied, the
motor torque is limited to the value set
in UP-11. UP-11 is % of motor peak
torque. See HP-34 for torque limit
method.
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45.3.2 SPEED PRESET CONTROL USER PARAMETERS (cont'd)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
ACCEL TIME UP-12 0~32.76 sec | O sec Sets the time from zero to rated speed

with a linear acceleration profile.
Ignored if UP-14 is not equal to 0.0.
DECEL TIME UP-13 0~32.76 sec | O sec Sets the time from rated speed to zero
speed with a linear deceleration profile.
Ignored if UP-14 is not equal to 0.0.
S-SHAPED TIME | UP-14 0~32.76 sec | O sec Sets the acel and decel time from the
current speed to the new command
speed using an S-shaped minimum jerk

profile.
ABSOLUTE UP-15 0~2 0 Selects the type of home 0.00
CLEAR MODE processing for absolute systems when

the SET “0” POSITION input is
energized or upon startup.

0: Makes current position of motor
equal to 0.00.

1. Makes the current motor shaft
rotation the O rotation while
preserving the MARKER OFFSET.

2:  No effect retains absolute position.

BRAKE MODE UP-16 0~2 0 Selects the type of brake sequencing to

be used when the driver ENABLE is

turned OFF. Brake is applied
immediately in the case of an alarm.

0: No brake or dynamic brake. If no
brake, the motor will coast to a
stop. If dynamic brake relay is
installed, the motor and load are
dynamically braked to a stop.

1: Mechanical holding brake is
applied when the motor reaches
the speed set in UP-28. The
deceleration rate is controlled by
UP-13 & UP-14. When the speed
in UP-28 is reached, the driver
applies maximum electronic
braking torque for 200 ms.

2:  Mechanical holding brake is
applied when the motor reaches
the speed set in UP-28. The driver
applies maximum electronic
breaking torque to decelerate the
motor to the speed set in UP-28.

Power must be turned OFF then ON for
this parameter to take effect.
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4.5.3.2 SPEED PRESET CONTROL USER PARAMETERS (cont'd)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
REF1 and REF2 UpP-17 00~11 00 Sets the polarity of the analog reference
POLARITY inputs.

00: Both REF1 and REF2 normal

01: REF1 inverted, REF2 not inverted

10: REF1 not inverted, REF2 inverted

11: Both REF1 and REF2 inverted

OUTPUT PULSE | UP-19 00~11 01 Sets the type of pulse output sequence
TYPE and polarity of the PULSE OUTPUT.

UP-20 must be set to xxxo for the

PULSE OUTPUT to represent

incremental actual position.

00: Pulse, Pulse encoding where APD
pulses when the actual position
increments and BPD pulses when
the actual position decrements.

01: Quadrature encoding of APD and
BPD with APD leading BPD for
ncrementing actual position. Each
edge of the two pulse trains are
counted as an output bit change.

10: Pulse, Pulse encoding where BPD
pulses when the actual position
increments and APD pulses when
the actual position decrements.

11: Quadrature encoding of APD and
BPD with BPD leading APD for
incrementing actual position. Each
edge of the two pulse trains is
counted as an output bit change.

OUTPUT PULSE | UP-20 0000~5533 | 0000 The first digit of UP-20 selects the
CODING parameter to be put on the driver
external display. Coding is as follows:

0: Motor speed in RPM

1. Actual motor position

2:  Motor current

3: Calculated motor temperature

4. Motor distance to marker deg

5.  Machine speed in RPM

The second digit of UP-20 is not used.

The third digit selects the type of

electronic coding for the OUTPUT

PULSE when an absolute system is

configured. This digit is only effective

when the fourth digit is set to 3 or
absolute motor position. The coding is
as follows:

0: 32 hits

1. 23 bits + parity

2. 24 bits + parity

3: 31 bits + parity
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45.3.2

SPEED PRESET CONTROL USER PARAMETERS (cont’d)

USER

PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

OUTPUT PULSE
CODING (cont'd)

UP-20
(cont’d)

The fourth digit sets the basic function
of the OUTPUTS PULSES. The coding
is as follows:

0: Incremental position as define
in UP-19

1. Output to optional drive display
DPA-70

2:  Output to optional drive display
DPA-80

3: Absolute motor position

No. 1 FEED
SPEED

UP-21

0~200.00%

100%

Sets the speed of the motor when
SPEED SELECT 1 & 2 1/O are OFF. If
UP-21 = 0, the speed is set with analog
input REF1. If UP-21 is non-zero, the
speed is equal to % of rated speed.

No. 2 FEED
SPEED

Up-22

0~200.00%

50%

Sets the speed of the motor when
SPEED SELECT 1is ON & SPEED
SELECT 2is OFF. If UP-22 =0, the
speed is set with analog input REF2. If
UP-22 is non-zero, the speed is equal
to % of rated speed.

No. 3 FEED
SPEED

UP-23

0~200.00%

25%

Sets the speed of the motor when
SPEED SELECT 2 is ON & SPEED
SELECT 1 is OFF. The speed is equal
to % of rated speed set in UP-23.

No. 4 FEED
SPEED

uP-24

0~200.00%

12.5%

Sets the speed of the motor when
SPEED SELECT 2 is ON & SPEED
SELECT 1is ON. The speed is equal
to % of rated speed set in UP-24,

MONITOR
OUTPUT
FUNCTION

UP-25

000~111

010

Selects SPEED or TORQUE output and
polarity of the MON test point.

The first digit is not used.

The second digit selects the MON
output function.

0: TORQUE
1: SPEED

The third digit selects the polarity of the
MON output.

0: Normal
1: Invert

HOLDING BRAKE
THRESHOLD

UP-28

0~100.0%

100%

When UP-16 is set to 0, UP-28 has no
effect. When UP-16 is setto 1 or 2, the
mechanical brake is applied when the
motor speed falls below the value set in
UP-28. The value in UP-28 is % of
rated speed.

SPEED

MOTOR TEST

UP-29

1~4000
r/min

50 RPM

The driver can be jogged manually by
using the keypad. The jog speed is set
with UP-29 in RPM.
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45.3.2 SPEED PRESET CONTROL USER PARAMETERS (cont'd)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
EXTERNAL UP-30 0~100.0 0.0 ohms Value of the optional external regen
REGEN ohms resistor. When external regen resistor
RESISTOR is used, the value of the resistor is
VALUE entered to allow the driver to calculate
(Software version average power into the regen resistor.
10 and above) When the internal regen is used, enter
0.0. Power must be turned OFF then
ON for this parameter to take effect.
See Section 7 for details on Regen
Resistor selection. This parameter is
used with DSD-35 and larger drivers.
EXTERNAL UP-31 0~327.67 0.0 Kw Power rating of the optional external
REGEN Kw regen resistor. When external regen
RESISTOR resistor is used, the power rating in Kw
WATTAGE of the resistor is entered to allow the

(Software version
10 and above)

driver to calculate average power into
the regen resistor. When the internal
regen is used, enter 0.0. Power must be
turned OFF then ON for this parameter
to take effect. See Section 7 for details
on Regen Resistor selection. This
parameter is used with DSD-35 and
larger drivers.

45.3.3 SPEED PRESET CONTROL SETUP PARAMETERS
SETUP SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING

MOTOR RMS HP-33 1~60 sec 30 sec Sets the time constant for calculating

TORQUE TIME motor rms torque that is displayed as

CONSTANT parameter bL. Time constant should be
set to approximately twice as long as
the machine cycle.

TORQUE LIMIT HP-34 00~21 11 First digit is torque limit method:

SELECTION

0: Limited with REF2 analog input
when TORQUE LIMIT ENABLE I/O
is ON. 10V = Peak torque

1: Limit set by parameter UP-11 or
HP-36 through HP-39 when
UP-11 = 0 and when TORQUE
LIMIT ENABLE 1/O is ON.

2:  Limit set by parameter UP-11 or
HP-36 through HP-39 when
UP-11 = 0 regardless of the state
of the TORQUE LIMIT ENABLE

I/0.
Second digit is speed limit method:
0: N/A
1. N/A
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4.5.3.3 SPEED PRESET CONTROL USER PARAMETERS (cont'd)
USER SYMBOL | SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
CCW ROTATION | HP-36 0~100.0% 100% Limits CCW rotation torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
CCW ROTATION | HP-37 0~100.0% 100% Limits CCW rotation absorption
ABSORPTION (braking) torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
CW ROTATION HP-38 0~100.0% 100% Limits CW rotation torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
CW ROTATION HP-39 0~100.0% 100% Limits CW rotation absorption (braking)
ABSORPTION torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
SPEED DISPLAY | HP-41 1~32767 1 Parameters HP-41/HP-42 form a
ELECTRONIC fraction that is used to scale the scaled
RATIO Motor Speed display “F”. The motor
NUMERATOR speed is multiplied by the fraction then
put on the display. This allows a speed
display that is scaled to the speed of the
actual machine rather than the speed of
the motor. The scaling can also allow
the driver to display speed in different
SPEED DISPLAY | HP-42 1~32767 1 units such as in/sec rather than the
ELECTRONIC default motor RPM. Scales the driver
RATIO display and optional external display if
DENOMINATOR used.
SPEED DISPLAY | HP-43 0~7 0 HP-43 sets the position of the decimal
DECIMAL POINT point in the optional external speed
POSITION display.
0: No decimal point
1: Least significant digit
7. Most significant digit
INPUT HP-44 00~FF 00 This parameter forms a hexadecimal bit
INVERSION mask that inverts the input when the bit
is set to 1 and does not invert the input
when the bitis 0. The LSB is for INO
and so on. (i.e. HP-44=8C inverts
inputs IN7, IN3 & IN2)
OUTPUT HP-45 00~FF 00 This parameter forms a hexadecimal bit
INVERSION mask that inverts the output when the
bit is set to 1 and does not invert the
output when the bitis 0. The LSB is for
OUTO and so on. (i.e. HP-45=4B
inverts outputs OUT6, OUT3 & OUT1)
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4.6 ELECTRONIC GEARING CONTROL MODE 6

PRIMARY MOTION CONTROL FEATURES

e Inthe Electronic Gearing Mode, the driver is a follower type position controller that receives position
commands from a digital pulse train.

e The electronic ratio, direction and type of input pulse train are programmable with internal
parameters.

e The electronic ratio of the input pulse train can be trimmed with seven (7) I/O points that form a
signed binary number.

PRIMARY MOTION CONTROL FEATURES

e The torque of the motor can be limited using an internal parameter.
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4.6.1 SIGNAL WIRING
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4.6.2 ELECTRONIC GEARING CONTROL INPUT/OQUTPUT

TYPE NAME FUNCTION
5V Input | COMMAND These two pulse trains inputs are the command for motor motion.
PULSE e The pulse trains are interpreted in 3 possible ways set by UP-18.
(FMA/FMA) e The scaling of the pulse to motor movement is set with UP-04 &
(FMB/FMB) UP-05.
e Command pulse register is monitored with the status display “P’---"
& "P---".
24V RATIO TRIM 1 The RATIO TRIM inputs form a binary code to trim the electronic ration
Input (INO) between the PULSE COMMAND inputs and the motor motion.
e Nominal electronic ratio is set by UP-4 & UP-5
Through e Scaling of RATIO TRIM is set by UP-27
e RATIO TRIM 7 is also used for ALARM RESET
e Input settings
RATIO TRIM 7 RATIO TRIM
(ING) RATIO
TRIM(S) 7 6 5 4 3 2 1
+ 63 0 1 1 1 1 1 1
+1 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0
-1 1 1 1 1 1 1 1
- 64 1 0 0 0 0 0 0
0=0OFF1=0ON
e Ratio of COMMAND PULSES/REV to motor motion (24000/REV)
is:
UP-04/UP-05 * [1 + RATIO TRIM * UP-27]
100
24V DRIVE ENABLE When this input is turned ON, the driver becomes operational if there
Input (IN7) are no faults.
24V SPEED This output turns ON when the actual speed of the motor reaches the
Output COINCIDENCE target speed.
(OUT1) e Target speed can be set to a preset speed or the commanded
speed with UP-09
e Detection width is be set with UP-10
RUNNING CW This output turns ON when the motor is rotating CW above the stop
(OUT3) detection speed set in UP-8.
RUNNING CCW This output turns ON when the motor is rotating CCW above the stop
(OUT4) detection speed set in UP-8.
MOTOR This output turns ON when the motor speed drops below the internal
STOPPED preset speed set in UP-8.
(OUTH)
24V TORQUE LIMIT This output turns ON when the motor torque is limited. The limit could
Output ON be the peak torque limit of the motor or a lower valve causes by the
(cont'd) | (OUT6) following conditions.
e HP-34 and TORQUE LIMIT ENABLE (IN7) input set the conditions
for torque limiting
e UP-11 or HP-36, HP-37, HP-38, HP-39 are the internal preset limit
values
SERVO NORMAL | This output turns ON 1.6 sec. after AC power ON and there are no
(OUT7) alarms.
e Does not turn OFF, in the case of an AL24 (BATTERY ALARM)
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4.6.2 ELECTRONIC GEARING CONTROL INPUT/OUTPUT (cont’d)

TYPE NAME FUNCTION
Differen | PULSE OUTPUT | Programmable pulse train output from the driver.
-tial (APD/APD) e Type of data output is set by UP-20
output | (BPD/BPD) e Encoder equivalent output is set by UP-19 with scaling set by UP-
(ZPD(/ZPD) 04 & UP-05

e External display device with various driver data set by UP-20
e Motor absolute position if an absolute system is used

e Command pulse register is monitored with the status display “A’---

& uA___n

4.6.3 ELECTRONIC GEARING CONTROL PARAMETER SETUP

4.6.3.1 ELECTRONIC GEARING CONTROL ADJUSTMENT PARAMETERS
ADJUSTMENT | SYMBOL SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING

LOAD INERTIA AJ2 0~100.0 1.0 Times Sets the baseline frequency response

RATIO of the driver using the ratio of the load
inertia/motor inertia for a rigidly
coupled load. If the load is not rigidly
coupled, the value entered may vary
from the calculated value. If the value
is set too high the motor and driver
may become unstable and oscillate.
This parameter is set automatically
during auto tuning.

HIGH AJ3 0.1~20.0 1.0 Sets the high frequency response of

FREQUENCY the driver. The higher the number the

RESPONSE more responsive. If the value is set too
high, the motor and driver may
become unstable and oscillate. The
value in AJ3 is unit less and works in
concert with AJ2. This parameter is set
automatically during auto tuning.

POSITION LOOP | AJ4 1~200 30 Rad/sec | Sets the DC gain of the position control

DC GAIN loop. A higher value in AJ4 results in
stiffer, faster response. If the value is
set too high, the motor and driver may
become unstable and oscillate. This
parameter is set automatically during
auto tuning.

ZERO SPEED AJ7 0~10000 0 Sets the amount of gain reduction at

GAIN zero speed. The gain is reduced when

REDUCTION the motor is below the speed set in
UP-08 and at the set values when the
speed is above UP-08.
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4.6.3.1

ELECTRONIC GEARING CONTROL ADJUSTMENT PARAMETERS (cont’'d)

ADJUSTMENT
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

FEED FORWARD
GAIN

AJ8

0~2.0 Times

0 Times

Sets the feed forward gain in the
position loop. A value of 1.0 results in
0.0 following error. Less than 1.0 will
produce a lag between the actual
motor position and the commanded
position and greater than 1.0 produces
alead. The lead or lag will be
proportional to speed at non 1.0
settings.

NOTCH FILTER
FREQUENCY

AJ9

400~20000
rad/s

6000 rad/s

Sets the notch frequency of a velocity
loop anti-resonance filter. This filter
can be used to cancel machine or
servo resonance. Power must be
turned OFF then ON for this parameter
to take effect.

4.6.3.2

ELECTRONIC GEARING CONTROL USER PARAMETERS

USER
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

CONTROL MODE

UP-01

00~FF

00

Sets the control mode of operation for
the driver as follows:

1 = Speed

2 =Torque

3 = Pulse Position

4 = Speed/Torque/Position
5 = Speed Preset

6 = Electronic Gearing

The driver power must be cycled to
register this parameter. Power must be
turned OFF then ON for this parameter
to take effect.

MOTOR CODE

UP-02

0000~FFFF

0000

Sets the internal driver parameters
corresponding to the motor code. See
Appendix A for motor codes. The
driver power must be cycled to register
this parameter. Power must be turned
OFF then ON for this parameter to
take effect.

RESOLVER
CABLE LENGTH
N/A FOR
ENCODER

UP-03

0~120M

SM

Sets the driver resolver cable length
compensation. The driver power must
be cycled to register this parameter.
Power must be turned OFF then ON
for this parameter to take effect.
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4.6.3.2

ELECTRONIC GEARING CONTROL USER PARAMETERS (cont’d)

USER
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

ELECTRONIC
GEAR RATIO
NUMERATOR

UP-04

1~32767

1

The COMMAND PULSE (FMA and
FMB) input is multiplied by the ratio of
UP-04/UP-05 before being processed
by the driver. The driver internal
command resolution is equal to the
number of resolver cycles times 12000
bits/rev or the PPR of the encoder.
(i.e. a motor with a 2X resolver has an
internal resolution of 24000 bits/rev,
see motor drawings in Appendix A.6,
A.7 & A.8.) Forexample if a
COMMAND PULSE INPUT of 1000
bits/rev is required with a 2X resolver,
set UP-04=24000 and UP-05=1000.
Power must be turned OFF then ON
for this parameter to take effect. See
Application Note Section 13.

ELECTRONIC
GEAR RATIO
DENOMINATOR

UP-05

1~32767

The driver internal feedback resolution
is multiplied by the ratio of UP-05/UP-
04 before being sent to OUTPUT
PULSE (APD and BPD). The driver
internal resolution is equal to the
number of resolver cycle times 12000
bits/rev. (i.e. a motor with a 2X
resolver has an internal resolution of
24000 bits/rev, see motor drawings in
Appendix A.6, A.7 & A.8.) For
example if an OUTPUT PULSE of
1000 bits/rev is required with a 2X
resolver, set UP-04=24000 and UP-
05=1000. Power must be turned OFF
then ON for this parameter to take
effect. See Application Note Section
13.

MARKER
OFFSET
*RESOLVER

UP-06

0~11999
pulses

0 pulses

The electrical ZERO can be shifted
with respect to the mechanical shaft
position using UP-06. The Delta driver
produces N number of ZERO states
per motor rotation where N is equal to
the number of resolver cycles. (i.e. a
motor with a 2X resolver has 2
ZEROI/rev. see motor drawings in
Appendix A.6, A.7 & A.8.) To shift
the electrical ZERO place the motor
shaft at the desired electrical ZERO
position. Read the status display “d”
parameter in degrees and set UP-
06="d"*12000/360. The electrical
ZERO affects the ZPD output pulse
and the STOP AT MARKER input
stopping position.
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4.6.3.2 ELECTRONIC GEARING CONTROL USER PARAMETERS (cont’d)
USER SYMBOL SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
MOTOR UP-08 1~4000 50 r/min When the motor is rotating at less than
STOPPED r/min the speed set into UP-08 the MOTOR
THRESHOLD STOPPED output will be on.
SPEED UP-09 0~4000 0 r/min If UP-09 is non-zero, the SPEED
COINCIDENCE r/min COINCIDENCE output comes on
THRESHOLD when the actual motor speed reaches

the value set in UP-09.

If UP-09 is zero, the SPEED
COINCIDENCE output comes on
when the actual motor speed reaches
the commanded speed.

SPEED UP-10 1~4000 20 r/min Sets the width of the sensing window
COINCIDENCE r/min allowable to get the SPEED

WIDTH COINCIDENCE output.

TORQUE LIMIT UP-11 0~100.0% 100% When the torque limit is applied the

motor torque is limited to the value set
in UP-11. UP-11 is % of motor peak
torque. See HP-34 for torque limit

method.
ABSOLUTE UP-15 0~2 0 Selects the type of home 0.00
CLEAR MODE processing for absolute systems when

the SET “0” POSITION input is
energized or upon startup.

0: Makes current position of motor
equal to 0.00.

1: Makes the current motor shaft
rotation the O rotation while
preserving the MARKER OFFSET.

2. No effect, retains absolute position

BRAKE MODE UP-16 0~2 0 Selects the type of brake sequencing
to be used when the driver ENABLE is
turned OFF. Brake is applied
immediately in the case of an alarm.

0: No brake or dynamic brake. If no
brake, the motor will coast to a
stop. If dynamic brake relay is
installed, the motor and load are
dynamically braked to a stop.

1&2:Mechanical holding brake is
applied when the motor reaches
the speed set in UP-28. The driver
applies maximum electronic
breaking torque to decelerate the
motor to the speed set in UP-28.
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4.6.3.2 ELECTRONIC GEARING CONTROL USER PARAMETERS (cont’d)

USER
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

COMMAND
PULSE TYPE

UP-18

00~12

00

Sets the type of pulse sequence and
polarity of the COMMAND PULSE
inputs.

00: Pulse, Pulse decoding where
FMA increments command
position and FMB decrements
command position.

01: Quadrature decoding of FMA and
FMB with FMA leading FMB for
incrementing command position.
Quadrature decoding effectively
multiplies the input frequency by 4
times.

02: Pulse and direction decoding
where FMA is pulse train and
FMB is direction. FMB OFF
increments command position
and ON decrements command
position.

10: Pulse, Pulse decoding where
FMB increments command
position & FMA decrements
command position

11: Quadrature decoding of FMA and
FMB with FMB leading FMA for
incrementing command position.
Quadrature decoding effectively
multiplies the input frequency by 4
times.

12: Pulse and direction decoding
where FMA is pulse train and
FMB is direction. FMB ON
increments command position
and OFF decrements command
position.

OUTPUT PULSE
TYPE

UP-19

00~11

01

Sets the type of pulse output sequence
and polarity of the PULSE OUTPUT.
UP-20 must be set to xxxo for the
PULSE OUTPUT to represent
incremental actual position.

00: Pulse, Pulse encoding where
APD pulses when the actual
position increments and BPD
pulses when the actual position
decrements.

01: Quadrature encoding of APD and
BPD with APD leading BPD for
incrementing actual position.
Each edge of the two pulse trains
is counted as an output bit
change.
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4.6.3.2 ELECTRONIC GEARING CONTROL USER PARAMETERS (cont’d)
USER SYMBOL SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
OUTPUT PULSE | UP-19 10: Pulse, Pulse encoding where
TYPE (cont'd) BPD pulses when the actual
(cont'd) position increments and APD
pulses when the actual position
decrements.

11: Quadrature encoding of APD and
BPD with BPD leading APD for
incrementing actual position.
Each edge of the two pulse rains
is counted as an output bit

change.
OUTPUT PULSE | UP-20 0000~5533 0000 The first digit of UP-20 selects the
CODING parameter to be put on the driver

external display. Coding is as follows:

Motor speed in RPM

Actual motor position

Motor current

Calculated motor temperature
Motor distance to marker (°)
Machine speed in RPM

aRwhNRO

The second digit of UP-20 is not used.

The third digit selects the type of
electronic coding for the OUTPUT
PULSE when an absolute system is
configured. This digit is only effective
when the fourth digit is set to 3 or
absolute motor position. The coding is
as follows:

0: 32 bits

1. 23 bits + parity
2. 24 bits + parity
3: 31 bits + parity

The fourth digit sets the basic function
of the OUTPUTS PULSES. The coding

is as follows:

0: Incremental position as defined in
UP-19

1. Output to optional drive display
DPA-70

2: Output to optional drive display
DPA-80

3: Absolute motor position
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4.6.3.2

ELECTRONIC GEARING CONTROL USER PARAMETERS (cont’d)

USER
PARAMETER

SYMBOL

SETTING
RANGE

FACTORY
SETTING

DESCRIPTION

MONITOR
OUTPUT
FUNCTION

UP-25

000~111

010

Selects SPEED or TORQUE output
and polarity of the MON test point.

The first digit is not used.

The second digit selects the MON
output function.

0: TORQUE
1: SPEED

The third digit selects the polarity of
the MON output.

0: Normal
1: Invert

COMMAND
PULSE
POLARITY

UP-26

0~1

0: Move CCW with increment of
command position

1. Move CW with increment of
command position

RATIO TRIM
SCALING

up-27

UP-27 sets the scaling of the binary
I/O code as follows:

0: scale=0.01
1: scale=0.1
2: scale=1.0

Overall electronic ratio equation is as
follows:

Ratio of COMMAND PULSES/REV to

motor motion (24000/REV) is:

UP-04/UP-05*[1+RATIO TRIM*UP-27]
100

Where 1/O is a 6-bit plus sign binary
code from I/O points with a range of +/-
63. (RATIO TRIM)

See Section 4.6.2.

HOLDING BRAKE
THRESHOLD

UP-28

0~100.0%

100%

When UP-16 is set to 0, UP-28 has no
effect. When UP-16 is setto 1 or 2,
the mechanical brake is applied when
the motor speed falls below the value
setin UP-28. The value in UP-28 is %
of rated speed.

MOTOR TEST
SPEED

UP-29

1~4000
r/min

50 RPM

The driver can be jogged manually by
using the keypad. The jog speed is
set with UP-29 in RPM.
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4.6.3.2 ELECTRONIC GEARING CONTROL USER PARAMETERS (cont’d)
USER SYMBOL SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
EXTERNAL UP-30 0~100.0 0.0 ohms Value of the optional external regen
REGEN ohms resistor. When external regen resistor
RESISTOR is used, the value of the resistor is
VALUE entered to allow the driver to calculate
(Software version average power into the regen resistor.
10 and above) When the internal regen is used, enter

0.0. Power must be turned OFF then
ON for this parameter to take effect.
See Section 7 for details on Regen
Resistor selection. This parameter is
used with DSD-35 and larger drivers.

EXTERNAL UP-31 0~327.67 Kw | 0.0 Kw Power rating of the optional external
REGEN regen resistor. When external regen
RESISTOR resistor is used, the power rating in Kw
WATTAGE of the resistor is entered to allow the
(Software version driver to calculate average power into
10 and above) the regen resistor. When the internal

regen is used, enter 0.0. Power must
be turned OFF then ON for this
parameter to take effect. See Section
7 for details on Regen Resistor
selection. This parameter is used with
DSD-35 and larger drivers.

4.6.3.3 ELECTRONIC GEARING CONTROL SETUP PARAMETERS
SETUP SYMBOL SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
MOTOR RMS HP-33 1~60 sec 30 sec Sets the time constant for calculating
TORQUE motor rms torque that is displayed as
CALCULATION parameter bL. Time constant should
TIME CONSTANT be set to approximately twice as long
as the machine cycle.
SPEED/TORQUE | HP-34 00~21 11 First digit is torque limit method:
LIMIT
SELECTION 0: N/A
1. N/A

2: Limit set by parameter UP-11 or
HP-36 through HP-39 when

UP-11=0.

Second digit is speed limit method:

0: N/A

1. N/A
CCW ROTATION | HP-36 0~100.0% 100% Limits CCW rotation torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
CCW ROTATION | HP-37 0~100.0% 100% Limits CCW rotation absorption
ABSORPTION (braking) torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
CW ROTATION HP-38 0~100.0% 100% Limits CW rotation torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
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4.6.3.3 ELECTRONIC GEARING CONTROL SETUP PARAMETERS (cont’d)
SETUP SYMBOL SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING
CW ROTATION HP-39 0~100.0% 100% Limits CW rotation absorption
ABSORPTION (braking) torque.
TORQUE LIMIT 100% = Peak Torque See HP-34
SPEED DISPLAY | HP-41 1~32767 1 Parameters HP-41/HP-42 form a
ELECTRONIC fraction that is used to scale the scaled
RATIO Motor Speed display “F”. The motor
NUMERATOR speed is multiplied by the fraction, and
then put on the display. This allows a
speed display that is scaled to the
speed of the actual machine rather
than the speed of the motor. The
scaling can also allow the driver to
SPEED DISPLAY | HP-42 1~32767 1 display speed in different units such as
ELECTRONIC in/sec rather than the default motor
RATIO RPM. Scales the driver display and
DENOMINATOR optional external display if used.
SPEED DISPLAY | HP-43 0~7 0 HP-43 sets the position of the decimal
DECIMAL POINT point in the optional external speed
POSITION display.
0: No decimal point
1: Least significant digit
7: Most significant digit
INPUT HP-44 000~1FF 000 This parameter forms a hexadecimal
INVERSION bit mask that inverts the input when the
bit is set to 1 and does not invert the
input when the bitis 0. The LSB is for
INO and so on. (i.e. HP-44 =8C
inverts inputs IN7, IN3 & IN2)
OUTPUT HP-45 00~FF 00 This parameter forms a hexadecimal
INVERSION bit mask that inverts the output when

the bit is set to 1 and does not invert
the output when the bit is 0. The LSB
is for OUTO and so on. (i.e. HP-45 =
4A inverts outputs OUT6, OUT3 &
OUT1)
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SECTION 5 - POWER WIRING

The Delta driver and motors have three basic power wiring configurations. Each of the configurations is
shown in the following power wiring diagrams (Figures 5.4 through 5.6). Each of the diagrams shows
recommended circuit breaker, contactor and wire gauge.

5.1 CIRCUIT BREAKER

It is recommended that each driver be provided with a circuit breaker for protection of the driver and
motor. All of the drives are suitable for use on a circuit capable of delivering not more than 5000 rms
symmetrical amperes, 240 vac maximum when protected by a circuit breaker having an interrupting rating
not less than 5000 rms symmetrical amperes, 240 volts maximum. Each of the driver wiring diagrams
contains a chart of the recommended circuit breaker for each driver size.

The breaker is sized for the worst-case maximum power draw of the driver at the worst-case low line
voltage. The charts contain specific vendor and size recommendations. Other types of circuit breakers
or fuses may be used provided the continuous ratings are equivalent, the instantaneous rating is 10 to 15
times continuous and can support 3 times continuous for at least 3 seconds.

Lower rating protections devices may be used that are sized for the motor power rating. Contact the 1IS
factory for specific recommendations.

5.2 CONTACTOR

The DSD-1.5 through DSD-17.5 driver sizes has an internal power bus contactor. The DSD-35 through
DSD-115 sizes requires an external power bus contactor. The driver-wiring diagram for the larger size
drivers contains a chart of the recommended contactor for each driver size.

The contactor is sized for the worst-case maximum power draw of the driver at the worst-case low line
voltage. The charts contain specific vendor and size recommendations. Other types of contactors may
be used provided the continuous ratings are equivalent and the maximum instantaneous rating is 10 to 15
times continuous. The driver is equipped with a soft start circuit to limit the contactor inrush current.

The coil voltage should be the same rating as the incoming line. The maximum current draw for the coil
cannot exceed 0.25 amps. The contactor coil must be fitted with a transient voltage protection device.
An RC type suppression device is preferred.

5.3 WIRE SIZES

It is required that each driver be installed with the appropriate size wire for proper operation. Each of the
driver wiring diagrams contains a chart of the recommended wire gauges and terminal connection
tightening torques for each driver size.

The wire is sized for the worst-case maximum power draw of the driver at the worst-case low line voltage.
The charts contain specific METRIC and AWG size recommendations for stranded wire. Use only copper
wire rated for 60/75 degree C or greater. The driver terminals are specifically designed to handle the
recommended wire gauge with lug or ferrule terminations. See wiring diagrams for more details.
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5.4 TRANSFORMERS

Isolating the driver from the facility power line with a transformer is recommended but not required. A
transformer may be required to step down or step up the facility power line to meet the driver voltage
specifications in Section 2.

If a transformer is used, select a transformer with the following characteristics:

Isolation type.

Load regulation less than 10%.

Ability to provide 3 times rated current for 3 to 5 seconds without saturation.
Ability to drive load with a power factor of 0.85.

e Primary or secondary taps to provide -10%; nominal; +10%; supply voltage.

To achieve maximum performance from the driver, the power input to the driver should be as close to
nominal driver input voltage rating as possible. The facility line voltage varies through wide ranges in
many parts of the world and it is recommended to match the nominal facility voltage to the nominal input
voltage rating of the driver with a transformer. This gives the system the maximum operating range with
facility line voltage fluctuations.

If the line voltage is too low, intermittent under voltage alarms may occur. A high line voltage will result in
excessive regeneration dumping or intermittent over voltage alarms.

Buck boost transformers may be used to optimally match the facility line voltage to the driver line voltage
rating. Buck boost transformers can be used with or without an isolation transformer. If buck boost
transformers are used in conjunction with an isolation transformer, it is best to put the buck boost
transformers on the primary side of the isolation transformer.

As a general rule the transformer rating can be calculated using the following formulas:

For single phase transformer:

Rated Mechanical Output (Watts)

Transformer Capacity (VA) =
0.7

Where: Rated Mechanical Output is from Delta Package rating.
0.7 = motor/drive efficiency and single phase full wave rectifier factor

Example: Select transformer for a Delta-200HRA motor/drive package

Transformer Capacity (VA) = ------------ = 285 VA

For three phase transformer:

Rated Mechanical Output (Watts)

Transformer Capacity (Watts) =
0.85

Where: Rated Mechanical Output is from Delta Package rating.
0.85 is motor/drive efficiency and three phase rectifier factor
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5.4 TRANSFORMERS (cont'd)

Example: Select transformer for a Delta-6500HRA motor/drive package

Transformer Capacity (VA) = --------=-------- = 7647 VA

One transformer can supply multiple motor/driver packages. Simply add the rated mechanical output of
the motor/driver packages together and use the above formulas. If one transformer is used to supply
multiple drivers, be sure to protect each driver with the appropriate circuit breaker or fuse.

IIS offers a full line of transformers for various line voltage and frequencies, enclosed and open frame
types. Contact IIS Application Engineering Department for full details.

5.5 BRANCH CIRCUIT PROTECTION FOR CONTROL VOLTAGE R0,S0

The DSD-35 through DSD-115 requires a separate control voltage supply (RO S0) for proper operation.
The RO SO circuit is fused internal to the driver and need not be externally fused except to protect the
control voltage wiring external to the driver using branch circuit protection guidelines. The control voltage
circuit of multiple drivers can be fed from a single branch circuit.
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5.6 WIRING PRACTICES AND GROUNDING

All wiring must conform to accept standards such as NEMA and NEC codes. Signal and low voltage I/0
wires must be physical separated from high voltage wires by at least 12 inches or separated by a suitable
barrier such as steel conduit or wiring trough separator.

The driver must be adequately grounded for proper operation and to provide personnel safety. The
proper grounding technique is shown in Figure 5.1 below.

MOTOR CABLE

A
B
— MOTOR
C
D

MOTOR

7O MAIN EARTH
Si\\\\\\\ GROUND NODE
DRIVER LOCAL GROUND STUD
IN PANEL LOCATED
WITHIN 127 OF DRIVER

Figure 5.1 - Grounding Technique

*NOTE**
Multiple drivers can share alocal ground stud if it is located within
12” of each drivers’s terminal. The ground symbol
on each drive indicates that a connection must be made
between the @terminal of the drive and earth ground.

5.7 POWER SEQUENCING

The Delta drivers have provisions for power contactor sequencing. The power contactor is internal to the
driver for the DSD-1.5, DSD-4.25, DSD-8.5 and DSD-17.5 sizes and external for the larger sizes. The
sequencing of the power and control signals is shown in Figures 5.2 and 5.3.

If a mechanical brake or dynamic brake is used, the sequencing changes slightly. See Sections 8 and 9
for details.
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5.7

POWER SEQUENCING (cont’d)

R,

|
MAIN POWER
S

SERVO NORMAL
OuTPUT

DRIVE ENABLE
INPUT

SERVO ACTIVE
STATE

ALARM RESET
INPUT

ALARM

]

[ A

| [
POWER UP ALARM ALARM RESET——+ SERVO OFF/ON——= =——POWER DOWN—=—

Figure 5.2 - Power and Control Signals for DSD-1.5 Through DSD-17.5 Drivers

At power application the driver initializes and does fault checks. If there are no faults, the SERVO
NORMAL output will turn ON with a maximum delay of 2.5 seconds.

DRIVE ENABLE may be turned ON within 0.6 seconds of SERVO NORMAL.

The servo will become active within 800usec.

When an alarm is sensed, the SERVO NORMAL output is turned OFF and the DRIVE ENABLE must
be turned OFF before alarm clearing can be accomplished.

The servo will become inactive within 800usec of the alarm.

ALARM RESET causes driver to check for clearing of the alarm condition and if all alarm states are
clear, the SERVO NORMAL will turn ON within 30 ms.

ALARM RESET should be turned off before DRIVE ENABLE is turned ON.

The servo will become inactive within 800usec of DRIVE ENABLE being turned OFF.

DRIVE ENABLE should be turned off before the main power is removed to avoid an under voltage
alarm, AL-03. Turning off main power while the DRIVE ENABLE is on will not damage the driver.
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5.7

POWER SEQUENCING (cont’d)

CONTROL POWER
RO, SO

ALARM

SERVO NORMAL
OuTPUT

/|_

|
o I \ \ / L
- ) #
I

SERVO ACTIVE
STATE

ALARM RESET
INPUT

[ ol 10
~—— ALARM ———~-——ALARM RESET—— SERVO OFF/ON -—POWER DOWN—-

POWER UP

=

akrwn

No

©

Figure 5.3 - Power and Control Signals for DSD-35 Through 115 Drivers

At power application the driver initializes and does fault checks. If there are no faults, the SERVO
NORMAL and MC outputs will turn ON with a maximum delay of 2.5 seconds.

The main power is applied via the MC contactor.

DRIVE ENABLE may be turned ON within 0.6 seconds of SERVO NORMAL.

The servo will become active within 800usec.

When an alarm is sensed, the SERVO NORMAL and MC outputs are turned OFF. The DRIVE
ENABLE must be turned OFF before alarm clearing can be accomplished.

The servo will become inactive within 800usec of the alarm.

ALARM RESET causes driver to check for clearing of the alarm condition and if all alarm states are
clear, the SERVO NORMAL will turn ON within 30 ms.

ALARM RESET should be turned OFF before DRIVE ENABLE is turned ON.

The servo will become inactive within 800usec of DRIVE ENABLE being turned OFF.

. DRIVE ENABLE should be turned off before the main power is removed to avoid an under voltage

alarm, AL-03. Turning off main power while the DRIVE ENABLE is on will not damage the driver.
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5.7 POWER SEQUENCING (cont'd)

oo DXX—1.5/RB
= . DXX—4.25/RB
NOMINAL © DXX—-8.5/RB
115 VAC !
1 PHASE S
SEE SPECIFICATIONS () _RED 1
WHT |,
sk [ MOTOR
3
GRN_| ,
CN5
ENCODER
R,S & EARTH REQUIRED TORQUE (LB—IN)
DRIVER MCeB CIRCUIT WIRE SIZE | ON POWER WIRING TERMINALS
DXX=1.5/RB | \BB—S271—K4NA| 14 AWG, 1.25 MM’ 12.00%*
DXX—=4.25/RB| 4 AMPS
DXX—8.5/RB |ABB=S271—K8NA| 14 AWG, 1.25 MM’ 12.00%*
8 AMPS
**  Field wiring connection shall be made by a UL LISTED and CSA Certified
closed -loop terminal connector sized for the wire gauge involved.
Connector must be fixed using the crimp tool specified by the connector
manufacturer.

Figure 5.4 - DSD-1.5/RB Through DSD-8.5/RB Power Wiring
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5.7

POWER SEQUENCING (cont’d)

DRIVE POWER WIRING

(SQD) MG24451
16 AMPS

MceB &/~
NOMINAL T = oL P
220 VAC © DXX—=1.5/RA SYAS
|
SEE SPECIFICATIONS 5% = DXX—4.25/RA A
Lolygi‘e]
DXX*SB/RA /0
<
DXX—17.5/RA N
MOTOR
wHT [ o,
BLK
GRN
N5
ENCODER
RS & EARTH CIRCUIT| REQUIRED TORQUE (LB—IN)
DRIVER MceB WIRE SIZE ON POWER WIRING TERMINALS
DXX—1.5,/RA R
& (ABB) S272—K4 | 14 AWG, 1.25 MM 12.00%*
DXX—4.25 /RA
DXX—8.5/RA | (ABB) S272-K8 | 14 AWG, 1.25 MM’ |  12.00%
(SQD) MG24448
8 AMPS
DXX—17.5/RA | (ABB) S272-K16| 14 AWG, 1.25 MM’ | 12.00%

*%*

Field wiring connection shall be made by a UL LISTED and CSA

Certified closed -loop terminal connector sized for the wire gauge
involved. Connector must be fixed using the crimp tool specified by
the connector manufacturer.

Figure 5.5 - DSD-1.5/RA Through DSD-17.5/RA Power Wiring
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5.7 POWER SEQUENCING (cont’d)
DRIVE POWER WIRING
JUMPER NEEDED
WHEN RUNNING
B11 /W\THOUT DYNAMIC
¢ BRAKE -
/ &
MceB B12 J
T~
5 i3 ~
PONER BUS o DXX—35/RA s /8
T~ _ /
220 VAC o o DXX 5O/RA ) = OPTIONAL COLORS AN o
3 PHASE — DXX—70/RA 8/ 8/8/8)8
—0 H S/d/d/SdSS
SEE SPECIFICATIONS DXX—115/RA (WHT/VIO) RED_ |4 | ala e
(WHT/BRN) WHT |6 lg ¢ |Pe
SERVO NORMAL
}7 (WHT/ORG) BLK
(GRN/YEL) GRN
oM
[}M\ FUSE
CN5
3A FUSE CONTROL
CONTROL RO 1
220 VAC
1 PHASE \EO/
SEE SPECIFICATIONS

* INTERNAL FUSES ARE NOT
FIELD SERVICEABLE

R.S.T & EARTH RO, SO, MC, COM |REQUIRED TORQUE (LB-IN)
DRIVER mces MC CIRCUIT WIRE SIZE WIRE SIZE ON POWER WIRING TERMINALS

DXX-35/RA |(ABB) S273-K16| (SQD) LCID18M7 | 12 AWG, 2 MM’ 14 AWG, 1.25 MM® | 15.50

(SQD) MG24468 Wi/ LAD4RCU

16 AMPS
DXX-50/RA |(ABB) S273-K20| (SQD) LC1D25M7 | 12 AWG, 3.5 MM’ 14 AWG, 1.25 MM® | 15.50

(SQD) MG24469 W/ LAD4RCU

20 AMPS
DXX—70/RA |(ABB) S273-K32| (SQD) LC1D32M7 | 10 AWG, 5.5 MM 14 AWG, 1.25 MM® | 17.50%

(SQD) MG24471 Wi/ LAD4RCU

30 AMPS
DXX—115/RA|(ABB) S273-K63| (SQD) LC1D65M7 3 AWG, 16 MV’ 14 AWG, 1.25 MM’ | 17.50%*

(SQD) MG24474 W/ LA4DA2U

63 AMPS

*%

Field wiring connection shall be made by a UL LISTED and CSA Certified

closed -loop terminal connector sized for the wire gauge involved. Connector
must be fixed using the crimp tool specified by the connector manufacturer.

Figure 5.6 - DSD-35/RA Through DSD-115/RA Power Wiring
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SECTION 6 - DRIVER TUNING

The Delta driver may be tuned using a built in Automatic Tuning Sequence or manually. The keypad and
display are used in both cases to accomplish the tuning. The following parameters are used to tune the
driver:

e AJ2 Load Inertia Ratio
e AJ3 High Frequency Response
e AJ4 Position Loop DC Gain

It is important to note that although the driver is the focus of the tuning activity the whole system of driver,
motor and mechanical components are being tuned as a system. To be successful the system must be
configured complete with all components that move during normal operation.

For the purposes of this section it is assumed that the user is proficient in navigating the Special Function
Menu Loop, the Adjustment Parameter Menu Loop and adjusting parameters in those loops (See
Section 3).

6.1 AUTO TUNING SEQUENCE

Parameters AJ2, AJ3, and AJ4 are set during the auto tuning sequence. Parameters AJO and AJ5,
analog reference input offsets, are also set during auto tuning. The REF1 and REF2 analog inputs must
be forced to 0.0 volts before executing the auto tuning sequence. During auto tuning the driver reads
both REF1 and REF2 and sets the internal offsets AJO and AJ5 equal to and opposite to the value read
during auto tuning. If the REF1 and REF2 inputs are not 0.0 volts during auto tuning, an unwanted offset
will occur in the analog inputs.

The auto tuning sequence causes the motor to sharply rotate back and forth by an amount and at a
speed set by the tuning parameters. The desired response is also set in the tuning parameters of the
Special Function Menu Loop.

Auto tuning to an excessively high target response may result in unstable operation. Unstable operation
will also result if the motor load is not rigidly attached or has backlash. If unstable operation results use
the Adjustment Parameter menu to set AJ2, AJ3 and AJ4 back to the default settings. Try the Auto
Tuning Sequence again with a lower value of target response.

If the Delta driver is used as a speed regulator (Speed Mode 1) in a system with a external position loop,
the position loop must be disabled before driver auto tuning can be used. The gain and frequency
response parameters of the external position loop will significantly influence the system response.

** CAUTION **
Must be used when executing the Auto Tuning Sequence.
The motor moves through a sequence of reciprocal motions
during the auto tuning. Be sure all personnel are clear of
moving parts and that the mechanical systems will permit
the full range of motion set in the auto tuning parameters
Autol, 2 & 3.
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6.1.1 SPECIAL FUNCTION MENU LOOP

Enter the Special Function Menu Loop by concurrently pressing the keys for 5 seconds while

the Main Menu status display shows motor speed [r
showing [FrEE ]. To exit the Special Function Menu double click the

0]. The special menu will appear with the display

key.

Once in the Special Function Menu Loop, use the key is used to move to various menu items.

6.1.2 AUTO TUNING SETUP PARAMETERS

FrEE SEqou SEL Autol An- 0
> manvaLioc —]  outrut 3] AuTOoTUNING |—3] Link AXIS No.
OPERATION FORCING
= AdS-A =
—»| SERVICE DATA
MONITOR

Verify the correct setting of the auto tuning setup parameters by using the and keys to navigate
the auto menu. The menu loop will display the parameter name followed by the parameter value with

successive presses of the key. Use the and keys to select value to be modified. Then use
and keys to adjust value, then confirm value with key.

Autol Auto2 Auto3
-> ROTATION e o TARGET i MAXIMUM €=
AMOUNT RESPONSE SPEED RPM
TUNING SYMBOL SETTING FACTORY DESCRIPTION
PARAMETER RANGE SETTING

ROTATION Autol 0~300 REV | 2 REVS Sets the amount of reciprocal rotation

AMOUNT during the auto tuning sequence

TARGET Auto2 1~1000 Hz | 40 Hz Sets the desired frequency response.

RESPONSE The auto tuning software uses this
value to set the desired response of
the system. If the value is too high,
unstable operation may result.

MAXIMUM Auto3 1~4000 1000 RPM Sets the speed of the reciprocal

SPEED RPM rotation during the auto tune
sequence.
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6.1.3 INITIATE AUTO TUNING

To initiate Auto Tuning use the keys to get [Auto 1] in the display. With [Autol] in the display press

and hold the key followed by the key. The [Autol] in the display will flash indicating initiation of
the Auto Tuning Sequence and the motor will begin the reciprocal rotation. The driver will continuously
adjust the tuning parameters while the motor is moving. When the Auto Tuning Sequence is complete
the display will stop flashing. The BRAKE CONFIRM input must be functional to initiate the Auto Tuning
Sequence.

Exit the Special Function Menu with a double click of the @ key.

6.2 MANUAL TUNING PROCEDURE

The Delta driver may be tuned manually using the Adjustment Parameter Menu Loop described in
Section 3.1.3.

AJ2 Load inertia ratio, AJ3 High frequency response and AJ4 Position loop DC gains are the parameters
that adjust the response of the driver. A qualified technician using a chart recorder or oscilloscope to
view the performance of the system should do adjustment of these parameters.

1. Start the manual adjustment by setting AJ2 to the ratio of the load inertia to the motor rotor
inertia. Set AJ3 and AJ4 to the default settings.

2. Connect an oscilloscope or chart recorder to the MON output on the driver front panel. Set UP-
25 to 1x0 so the MON output is set to motor speed.

** CAUTION **
Must be used when executing the motor motion. Be sure
all personnel are clear of moving parts and that the
mechanical systems will permit the full range of motion.

3. Cause the system to move through the most aggressive, highest speed and highest acceleration,
motion encountered in normal operation. The stimulus for this motion depends on the system
configuration.

4, Adjust AJ2, AJ3 and AJ4 for the desired response using the Adjustment Parameter Loop.

Parameter AJ2 primarily provides the damping function in the system response. The larger the system
inertia the larger the value of AJ2 required. If the load inertia is not rigidly attached to the motor shaft, the
value of AJ2 may be smaller than the calculated value.

Parameter AJ3 sets the frequency of any small oscillations and overshoots that may be present. Too high
a value can result in high frequency oscillations. AJ3 also sets the system frequency response to
external stimulus.

Parameter AJ4 sets the basic gain of the control loop and should be set as high as practical without
causing oscillations. This parameter primarily affects the stiffness of the system response or the
conformance of the motor motion to the commanded motion.
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6.3 NOTCH FILTER ADJUSTMENT

The Delta driver drive contains a Notch Filter, adjusted by parameter AJ9 that can be used to eliminate
system natural resonance frequency oscillations. Natural frequency resonance oscillations can occur
with a belt drive, a flexible coupling or any mechanical component that causes flexing or compliance in
the motor drive train.

In general, the normal tuning of the driver will not eliminate the natural resonance without lowering the
system response to an unacceptable level. If the natural frequency of the system can be determined, the
Notch Filter, AJ9, can be set to that frequency to notch out that particular frequency thereby allowing
higher gain settings and better response.
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SECTION 7 - REGEN RESISTOR SELECTION

7.1 DRIVER REGENERATION CAPACITIES

The Delta motor and driver have the ability to act as a brake for a rotating load. This condition typically
occurs during the deceleration of the load or when the system is stopping a vertical load such as an
elevator or lift. In both cases, the driver may have to absorb the mechanical and potential energy in the
system. The driver must absorb the energy if the energy in the load exceeds to mechanical losses in the
system.

The driver has 3 ways to absorb the energy from the load.

e Store the energy by charging the internal main DC bus capacitors (Ec)
e Use the energy internally to power the driver control circuitry (Pp)
o Dissipate the energy using a regeneration resistor (Pr)

The Delta driver energy absorption capacities are as shown in Table 7.1.

DRIVER SIZE INTERNAL REGEN INTERNAL POWER CHARGING

CAPACITY (Pg) CONSUMPTION (Pp) CAPACITY (Eo)
DSD-1.5/RB oW 13 17
DSD-1.5/RA ow 13 17
DSD-4.25/RB ow 13 17
DSD-4.25/RA ow 13 17
DSD-8.5/RA oW 24 17
DSD-8.5/RB ow 17 17
DSD-17.5/RA ow 37 22
DSD-35/RA 80 W 80 38
DSD-50/RA 80 W 100 54
DSD-70/RA 100 W 200 94
DSD-115/RA 180 W 300 188

Table 7.1 - Energy Absorption Capabilities

The Delta drivers are equipped with internal circuitry to detect a rise in the main DC power bus indicating
energy absorption. If the DC power bus reaches approximately 400 VDC, the regeneration circuit is
turned on to prevent the main DC power bus from rising to 420 VDC which will result in an over voltage
alarm AL-02.
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7.2 SELECTION OF REGENERATION RESISTOR

The amount of energy stored in the moving components of the system must be calculated and compared
to the energy absorption capacity of the driver to determine if an external regeneration resistor is
required.

The stored energy is of two basic types, kinetic energy in the form of a moving mass and potential energy
of a mass being held against gravity.

Ex=05*Ju+J)*(2*n*N/60)>

Er =(2*n*N*Tgy*t,/60)

Calculate the system losses in the motor, driver and friction.
E.=(Pu+Pp+ (m*N*T;/60))*t,

Calculate the regeneration power.

Pr=(Bk+Ep -EL-Ec) /1

If regeneration power Pg is greater than 0.0, a regeneration resistor will be needed to prevent the main
DC power bus from generating an over voltage alarm AL-02.

Where:
Ex = Netkinetic energy Joules
Er = Net Potential energy Joules
E. = Energy loss due to friction Joules
Ec = Driver charging capacity Joules (See Table 7.1)
Juw = Motor rotor inertia kg-m
J. = Load inertia kg-m?
N = Motor speed in RPM
Pv = Motor loss watts (10% of motor rating)
Po = Driver internal power consumption watts (See Table 7.1)
T; = System friction torque N-m
Ty, = Nettorque to hold up load against gravity N-m
Pr = Regen power watts (See Table 7.1)
to, = Deceleration time
t, = Move time See Figure7.1
t. = Cycletime

* The above equations are reasonable approximations.

tc

Figure 7.1
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7.2 SELECTION OF REGENERATION RESISTOR (cont’d)

Drivers DSD-1.5, DSD-4.25, DSD-8.5 and DSD-17.5 do not contain an internal regeneration resistor. If a
regeneration resistor is required, an external resistor with a power rating of at least Pg watts must be
connected.

Drivers DSD-35 through DSD-115 contain internal regeneration resistors. If the internal regeneration
resistor capacity is greater than Pg watts, no external resistor is needed. If the internal resistor is not
large enough, an external resistor with a power rating of at least Pr watts must be connected. If an
external regeneration resistor is needed, parameters UP-30 and UP-31 must be set to the values of the
external resistor.

** CAUTION **

When installing an external regeneration resistor, UP-30 and
UP-31 need to be set to the values of the external resistor.

Table 7.2 External resistor specifications.

DRIVER SIZE RESISTANCE MAX WATTAGE WIRE GAUGE
DSD-1.5/RA 30~100 Ohms 300 W 14 AWG 1.25 mm=2
DSD-1.5/RB 30~100 Ohms 300 W 14 AWG 1.25 mm2
DSD-4.25/RA 30~100 Ohms 300 W 14 AWG 1.25 mm=2
DSD-4.25/RB 30~100 Ohms 300 W 14 AWG 1.25 mm=2
DSD-8.5/RA 30~100 Ohms 300 W 14 AWG 1.25 mm=2
DSD-8.5/RB 30~100 Ohms 300 W 14 AWG 1.25 mm2
DSD-17.5/RA 30~70 Ohms 400 W 14 AWG 1.25 mm=2
DSD-35/RA 12.5~25 Ohms 2.4 KW 12 AWG 3.5 mm=2
DSD-50/RA 12.5~25 Ohms 3 KW 12 AWG 3.5 mm=2
DSD-70/RA 10~15 Ohms 5.5 KW 10 AWG 5.5 mm=
DSD-115/RA 6~15 Ohms 11 KW 8 AWG 16 mm=2

Figures 7.2 and 7.3 shows how to connect an external regeneration resistor to the Delta drivers.

Table 7.2 - External Resistor Specifications
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7.2 SELECTION OF REGENERATION RESISTOR (cont’d)

MAIN
POWER

DXX—=1.5/RB
DXX—1.5/RA
DXX—4.25/RB
DXX—4.25/RA
DXX—8.5/RB
DXX—8.5/RA
DXX—=17.5/RA

EXTERNAL
REGEN RESISTOR

ENCODER

Figure 7.2 - Connection of an External Regen Resistor for Driver Sizes DSD-1.5 Through DSD-17.5
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7.2 SELECTION OF REGENERATION RESISTOR (cont’d)

EXTERNAL
REGEN RESISTOR
g RO DXX—35/RA
= DXX—50/RA
DXX—70/RA /
MAIN DXX=115/RA JPQ/\REMOVE JUMPER
POWER { WHEN CONNECTING
EXTERNAL REGEN RESISTOR
R
™\ e
— T
-
ENCODER
_/ (-

Figure 7.3 - Connection of an External Regen Resistor for Driver Sizes DSD-35 and Larger

The regeneration resistor is subjected to severe peak power loads during regeneration. The driver
switches the regeneration resistor across the DC power bus using PWM techniques to regulate the DC
power bus voltage during regeneration dumping. When the driver’s switch is on the regeneration resistor

is subjected to the following peak power:
PEAK POWER = (400 VDC)?/ RESISTOR VALUE in ohms

Be sure to select a regeneration resistor that can sustain the required peak power and continuous power
ratings.

** CAUTION **
When installing an external regeneration resistor, UP-30 and
UP-31 need to be set to the values of the external resistor.
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7.3 STANDARD REGENERATION RESISTOR PACKAGES

In general, wound metal ribbon resistors are recommended for this type of application. IS offers a
complete line of enclosed panel mounted regen resistor units to complement the Delta driver. Various
combinations of series and parallel connections are allowed to provide adequate regen resistor capacity.

IIS P/N Description UP-30 UP-31
MFS30A300J* 30 Ohm 30 Watts N/A N/A
RGH200-30* 30 Ohm 200 Watts 30 0.20
DRGN-20/400* 20 Ohm 400 Watts 20 0.40
DRGN-45/420 45 Ohm 420 Watts 45 0.42
DRGN-22.5/655 22.5 Ohm 655 Watts 22.5 0.65
DRGN-15/880 15 Ohm 880 Watts 15 0.88
DRGN-11.25/1120 11.25 Ohm 1120 Watts 11.25 1.12

*Not UL/CE approved

EXAMPLE CALCULATION:

If 4 KW of regen were needed on a DSD-115 driver, four (4) DRGN-11.25/1120 units could be connected
as follows to yield 11.25 Ohms at 4480 Watts.

DRGN-11.25/1120

DRGN-11.25/1120

DRGN-11.25/1120

DRGN-11.25/1120

DRAWING NUMBER

MFS30A300J
RGH200-30
DRGN-20/400
DRGN-45/420
DRGN-45/420-2
DRGN-22.5/655
DRGN-15/880
DRGN-11.25/1120

DESCRIPTION

Resistor

Regen Resistor
Regen Resistor
Regen Resistor
Regen Resistor
Regen Resistor
Regen Resistor
Regen Resistor
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NOTES:
1.) THIS RESISTOR IS NOT UL OR CE APPROVED.

2.) RESISTOR MUST BE SECURELY MOUNTED ON LARGE
HEATSINK SUCH AS ENCLOSURE WALL OR BACKPANEL.

DRILL .13 HOLE ON MOUNTING
PANEL APPROX. WHERE SHOWN
FOR PIN

SPECIFICATIONS

RESISTANCE: 30 Ohms
CONTINUOUS POWER: 30 Watts
MAXIMUM VOLTAGE: VDC
MAXIMUM PULSE CURRENT: 15 A
MAXIMUM RMS CURRENT: 1A
DUTY CYCLE 6 %

—= 0.35
ji 20.16
O.BO]
T
0.75 H H
:
2.95

WWW.iiS—servo.com

NDUSTRIAL INDEXING SYSTEMS, Inc,| ™

RESISTOR, 30 OHM, 30W

DRAWING NUMBER

MFS30A300J

DIMENSIONS ARE INCHES [mml

TOLERANCES X XXt ——— XXXXE ——— A

I+

———REVO ‘ ‘ECN 03-322 ‘ DATE 16JULO3 ‘SH‘ 1T OF 1




NOTES:
1.) RESISTOR MUST BE MOUNTED ON A FLAT SURFACE
AT LEAST 12" X 127 IN FREE AR TO MEET THE
200 WATT POWER DISSIPATION.

2.) THIS RESISTOR IS NOT UL OR CE APPROVED.

SPECIFICATIONS

RESISTANCE: 30 Ohms
CONTINUOUS POWER: 200 Watts
MAXIMUM VOLTAGE: 425 VDC
MAXIMUM PULSE CURRENT: |14.0 A
MAXIMUM RMS CURRENT: 5.0 A
DUTY CYCLE 50%

11.4 [290] MINIMUM

7.87 [200.0] 8.46 [215.0]

0.98 [25.0] - -— 0.21 |[5.3]

~— 1.96 [50.0] —

NDUSTRIAL INDEXING SYSTEMS, Inc.

TITLE

REGEN RESISTOR

WWW.iis—servo.com

DRAWING NUMBER

RGH200-30

DIMENSIONS ARE INCHES [mm] ‘TOLERANCES X.XX£0.01 X. XXX+ 0.005 A £ ——-

REV O ‘ ‘ECN 01-067 ‘ DATE 27FEBO1 ‘SH

1 OF 1




NOTES: SPECIFICATIONS
1.) RESISTOR MUST BE MOUNTED ON A FLAT SURFACE RESISTANCE: 20 Ohms
AT LEAST 127 X 12" IN FREE AR TO MEET THE CONTINUOUS _POWER: 400 Watts
200 WATT POWER DISSIPATION MAXIMUM VOLTAGE: 425 vbe
: MAXIMUM PULSE_CURRENT: 22 A
2.) THIS RESISTOR IS NOT UL OR CE APPROVED. MAXIMUM RMS CURRENT- 75 A
3.) RESISTOR MUST BE SECURELY MOUNTED ON LARGE DUTY CYCLE 15 %

HEATSINK SUCH AS ENCLOSURE WALL OR BACKPANEL.

24.00 [609] MIN

Aom [17.0] —

10.43 [265.0] 8,86 [225.0] 9.69 [246.0]

- l~1.18 [30.0]

f~— 2.36 [60.0] — ~—0.67 [17.0] A

0.21 [5.3]

NDUSTRIAL INDEXING SYSTEMS, Inc|™  Recen ResISTOR

WWww.iis—servo.com DRAWNG NUMBER

DRGN—-20,/400
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SPECIFICATIONS

RESISTANCE: 45 Ohms
RECOMMENDED MOUNTING CONTINUOUS POWER: 420 Watts
CLEARANCE MAXIMUM VOLTAGE: 425 VDC
MAXIMUM PULSE CURRENT:| 9.5 A
‘ 6.00 [152]4] I MAXIMUM RMS CURRENT: | 3.1 A
| | DUTY CYCLE 15%
|
e 3.00 [76.2] — == 2.69 [68.3] == 3.00 [76.2] 1=l
7
2.00 [50%?4 (B7]
I |
| |
O
I |
| |
DRON—45/420
| |
| |
9.75 [247.7]
\ MAX MOUNTING ‘
| HEIGHT |
R1 45
| |
I |
1544 [392.1]
1 2
‘ 16.06 [408|0] |
| |
| |
| |
N
CAUTION
| HOT |
C\
| SURFACE |
43R %)
R 2
| /S 2% |
I |
: !
GND STUD 0.31 [7.9]
#6-32
#10-32 [M5] 3.00 [76.2] !
| MOUNTING HARDWARE |
(4 PLACES)
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SPECIFICATIONS
- - - T T RESISTANCE: 45 Ohms
RECOMMENDED MOUNTING CONTINUOUS POWER: 420 Watts
CLEARANCE MAXIMUM _VOLTAGE: 425 VDC
MAXIMUM PULSE CURRENT:[ 9.5 A
\ 6.00 [1524] ! MAXIMUM RMS CURRENT: | 3.1 A
| | DUTY CYCLE 15%
|
e 3.00 [76.2] —=l=—2.69 [68.3] —=l=—3.00 [76.2] 1=
7
2.00 [50%]7’4 (7]
| |
| |
G
| |
| |
DRGN—45/420-2
| |
| |
9.75 [247.7] SCHEMATIC
\ MAX MOUNTING ‘ -
| HEIGHT |
R1 45
| |
| |
15144 [392.1]
1 2
I 16.06 [408]0] |
| |
R2 45
| |
| |
N 3 4
CAUTION
| HOT |
C\
| SURFACE |
2°DD°D
! | |8o00.0 !
| ﬂ |
GND STUD 0.31 [7.9]
#6-32
#10-32 [M5] 500 [76.2] |
I MOUNTING HARDWARE |
(4 PLACES)

NDUSTRIAL INDEXING SYSTEMS, Inc|™  REGEN RESISTIOR
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DRGN—45/420-2
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: / s *
GND STUD 0.31 [7.9]

#6-32

I #10-32 [M5]

I MOUNTING HARDWARE
(4 PLACES)

3.00 [76.2]

SPECIFICATIONS
o o - T RESISTANCE: 22.5 Ohms
RECOMMENDED MOUNTING CONTINUOUS POWER: 655 Watts
CLEARANCE MAXIMUM VOLTAGE: 425 VDO
MAXIMUM PULSE CURRENT:| 18.9 A
‘ 6.00 [152]4] ! MAXIMUM _RMS CURRENT: | 54 A
| | DUTY CYCLE: 15%
|
e 3.00 [76.2]— == 2.69 [68.5] —=le— 3.00 [76.2] 1=
7
2.00 [50%7* (e-7]
| |
I |
| |
| |
DRGN-22.5/655
| |
| |
9.75 [247.7]
! MAX MOUNTING ! R2 45
| HEIGHT | M
| |
| |
1544 [392.1] ) %
1 2
‘ 16.06 [408|0] |
| |
I |
| |
L
CAUTION
| HOT |
Q L
| SURFACE |
[7IX7)
Q2
| /S 2% |
|
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DRAWING NUMBER

DRGN—-22.5/655

DIMENSIONS ARE INCHES [mm] ‘TOLERANCES X.XX£.02 [0.5] X XXX+ ——
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REV B ‘ ‘ECN 96-269 ‘ DATE 6/25/96
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SPECIFICATIONS
o - - I RESISTANCE: 15 Ohms
RECOMMENDED MOUNTING CONTINUOUS POWER: 880 Watts
CLEARANCE MAXIMUM _VOLTAGE: 425 VOC
MAXIMUM PULSE CURRENT:| 28.4 A
‘ 6.00 [152/4] | MAXIMUM RMS CURRENT: | 7.6 A
| | DUTY CYCLE 15%
|
e 5.00 [76.2]—==—2.69 [68.5] == 3.00 [76.2] =
7
2.00 [50%7* (e-7]
| |
| |
\ [
| |
DRGN—15 /880
\ [
| |
R3 45

9.75 [247.7]
‘ MAX MOUNTING ‘
[ HEIGHT [

15|44 [392.1] ) 7
1 2
I 16.06 [408/0] |
| |
| |
[ [
CAUTION
| CHOT |
| SURFACE |
77
| 2 2% |
[ M [
!
GND STUD 0.31 [7.9]
#6-32
| #10-32 [M5] 500 [76.2] |
[ MOUNTING HARDWARE [
(4 PLACES)
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SPECIFICATIONS

o o o Y RESISTANCE: 11.25 Ohms
RECOMMENDED MOUNTING CONTINUOUS POWER: 1120 Watts
CLEARANCE MAXIMUM VOLTAGE: 425 VDC
MAXIMUM PULSE CURRENT:| 38.7 A
I 6.00 “52 4} | MAXIMUM RMS CURRENT: 10 A
| | DUTY CYCLE 15%
|
e300 [76.2]— == 2.69 [68.5] =l 3.00 [76.2] 1=l
2.00 [50.08]34 (e-7]
| |
| |
| |
| |
DRGN-11.25/1120
| |
| | R4 45
R3 45
9.75 [247.7]
\ MAX MOUNTING | R2 45
I HEIGHT | e VAA
R1 45
—\V\\—
| |
| |
1544 [392.1] @
1
I 16.06 [408[0] |
| |
| |
| |
N
CAUTION
| HOT |
L L
| SURFACE |
DD
1 ® 2
| S 2% |
[ / M [
GND STUD 0.31 [7.9]
#6-32
| #10-32 [M5] 3.00 [76.2] |
| MOUNTING HARDWARE |
(4 PLACES)

e @l NOUSTRIAL INDEXING SYSTEMS, Inc.

WWW.iis—servo.com

TITLE
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DRAWING NUMBER

DRGN—11.25/1120
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SECTION 8 - DYNAMIC BRAKES

The Delta driver is equipped with special circuitry and software to sequence a dynamic braking relay
connected across the motor windings. It is very important for proper operation that the dynamic breaking
relay contacts be open before the driver circuitry is turned on and that the driver is off before the dynamic
braking relay contacts close. The driver in conjunction with external braking relays provide the proper
sequencing to prevent driver damage.

If dynamic braking is not used, tie the BRAKE CONFIRM input ON for the DSD-1.5 through DSD-17.5
driver sizes. For DSD-35 and larger drivers, a jumper must be provided between B11 and B12. A B11 to
B12 jumper is installed by the factory and must be removed if dynamic braking is to be used.
Parameter UP-16 should be set to the default value of 0 for dynamic braking or no brake connections.
Be sure to select a dynamic braking resistor with a sufficient peak power rating.
150 * V?
Resistor Peak Power = ---------------
R
Where V = maximum motor voltage when dynamic braking is applied.

General rule: V =300 * (motor speed @ braking) / (motor maximum speed rating)

Figures 8.1 and 8.2 show the connections for dynamic braking.
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S
DXX—1.5/RB &/o
DXX—1.5/RA bs DB SIS
P s
—G oy R DXX—4.25/RB gg‘%
3 % S D><><*4.25/RA /o
RO R /8
Ry D><><*8.5/RB A
T D><><*8.5/RA
+—08— DXX—=17.5/RA A Al
L amn—ije B B|2
MOTOR
C cl3
P/O C—7XXYYY
50 E D|2
BRAKE CONFIRM D\NT/BOO SW
P24y oo 13| INCOM
\ O N =
(Dh X 11| IN 0
+ S
24VDC A:@ —— RY o
I i ENCODER
/ 0 7] out 0
(O 10| 246
BRAKE QUTPUT
pRVER | DB coll | OBMG | PRORAC: RY COIL RY CONTACT  |MINIWIM RESISTOR
DXX—1.5/R8 | 115 VAC| 1.5 A RMS|24 VDC @ 8 MA| 24 VDC 40 MA | 115 VAC 1 A RMS | 60 OHMS
DXX—1.5/RA | 220 VAC| 1.5 A RMS|24 VDC @ 8 MA| 24 VDC 40 MA |220 VAC 0.5 A RMS| 60 OHMS
DXX—4.25/R8| 115 VAC|4.25 A RMS|24 VDC @ 8 MA| 24 VDC 40 MA | 115 VAC 1 A RMS | 30 OHMS
DXX—4.25/RA| 220 VAC |4.25 A RMS|24 VDC @ 8 MA| 24 VDC 40 MA | 115 VAC 1 A RMS | 30 OHMS
DXX-8.5/RB | 115 VAC| 8.5 A RMS|24 VDC @ 8 MA| 24 VDC 40 MA |220 VAC 0.5 A RMS| 15 OHMS
DXX-8.5/RA | 220 VAC| B.5 A RMS|24 VDC @ & MA| 24 VDC 40 MA |220 VAC 0.5 A RMS| 15 OHMS
DXX—17.5/RA| 220 VAC|17.5 A RMS| 24 VDC @ 8 MA| 24 VDC 40 MA |220 VAC 0.5 A RMS| 8 OHMS

Figure 8.1 - Dynamic Brake Connection for the DSD-1.5 Through DSD-17.5 Drivers

PAGE 8 -2

JUNE 2003



INDUSTRIAL INDEXING SYSTEMS, Inc.

IB-19B001

DELTA SERIES MOTORS & DRIVES USER’S GUIDE
DXX*BS/RA
DXX—50/RA
DXX—70/RA
DXX—=115/RA
/ REMOVE JUMPER
—o/\o—{ 6] 7
MAIN T : + 2 oo K | o S
SOWER —© O ; TAUX F
4OAO—{ 1y N
| it 3= @
! DB o/ /8
! SERVO A
w NORMAL o JoF

1A FUSH

BRAKE

CONTROL

(RO
S

%A FUSE]

A

B

1A Fusg c
OUTPUT E

DB N.C. DB AUX N.O. | MINIMUM RESISTOR
DRIVER DB COIL | CONTACT CONTACT VALUE R
DXX—35/RA | 220 VAC | 35 A RMS | 24 VvDC @ 25 MA 4 OHMS
DXX—=50/RA | 220 VAC | 50 A RMS | 24 vDC @ 25 MA 3 OHMS
DXX—70/RA | 220 VAC | 70 A RMS | 24 vDC @ 25 MA 2 OHMS
DXX—115/RA| 220 VAC | 115 A RMS | 24 vDC @ 25 MA 1 OHMS

Figure 8.2 - Dynamic Brake Connection for the DSD-35 Through DSD-115 Drivers
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JOWER ON |
ALARM
RVO NORMAL
UTPUT |

RIVE ENABLE
PUT

RAKE OUTPUT | | \\
RAKE CONFIRM

PUT

—RVO ACTIVE

ARM RESET | |

TATE

PUT

2

| |
SERVO ON ALARM ALARM RESET SERVO OFF

agrwnpE

o

Figure 8.3 - Dynamic Braking Control Signals

DRIVE ENABLE may be turned ON within 0.6 seconds of SERVO NORMAL.

BRAKE turns on within 800usec. of DRIVE ENABLE.

BRAKE CONFIRM must be returned within 100ms. or AL-14 will be generated.

The servo will become active within 800usec of sensing BRAKE CONFIRM.

When an alarm is sensed, the SERVO NORMAL and BRAKE outputs are turned OFF. The DRIVE
ENABLE must be turned OFF before alarm clearing can be accomplished.

The BRAKE CONFIRM turns OFF indicating the braking relay has toggled and dynamic braking is
engaged.

ALARM RESET causes driver to check for clearing of the alarm condition and if all alarm states are
clear the SERVO NORMAL will turn ON within 30 ms. ALARM RESET should be turned OFF before
DRIVE ENABLE is turned ON.

The servo becomes inactive and the BRAKE output turns OFF within 800usec of DRIVE ENABLE
being turned OFF.

The BRAKE CONFIRM turns OFF indicating the braking relay has toggled and dynamic braking is
engaged.
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SECTION 9 - MECHANICAL BRAKES

The Delta driver is equipped with special circuitry and software to sequence an electrically released
mechanical brake. The full line of Delta motors are available with mechanical brakes to provide
mechanical fail safe braking in the case of power loss and driver disable.

It is very important for proper operation to sequence the driver servo lock and mechanical brake to avoid

loss of holding torque during the transition. The driver in conjunction with an external relay and brake
power supply provide for the optimum sequencing to prevent loss of holding torque or driver damage.

9.1 NO MECHANICAL BRAKING

If a mechanical brake is not used, tie BRAKE CONFIRM input ON for the DSD-1.5 through DSD-17.5
driver sizes. For the DSD-35 and larger drivers, a jumper must be provided between B11 and B12. The
factory installs a B11 to B12 jumper.

Set UP-16 to the default value of 0.

9.2 MECHANICAL BRAKING WITH HARD DECEL

The driver sequencing can be set to apply the mechanical brake immediately upon driver disable. Since
the mechanical brake is applied immediately upon driver disable the deceleration of the motor will be
abrupt and limited only by the brake torque and mechanical system.

Connect the braking relay and power supply as shown in Figures 9.1 or 9.2 and set UP-16 to a value of
02. The sequencing will be as shown in Figure 9.3.

9.3 MECHANICAL BRAKING WITH SOFT DECEL

The driver sequencing can be set to apply the mechanical brake after the driver has reduced the motor
speed to a programmable set point. The decel rate is set by UP-13 and the speed set point at which the
brake is applied is set by UP-28.

The mechanical brake is applied immediately upon driver alarm or loss of power.

Connect the braking relay and power supply as shown in Figures 9.1 or 9.2 and set UP-16 to a value of
01. The sequencing will be as shown in Figure 9.4.
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P/0 C—=7XXYYY

DXX—1.5/RB
DXX—1.5/RA
DXX—4.25/RB
DXX—4.25/RA
DXX—8.5/RB
DXX—8.5/RA
DXX—17.5/RA

POWER SUPPLY

+

+24VDC

RY2

BRAKE CONFIRM P/0 SEF BRAKE
DINT_500 CN2 MOTOR DRAWING
P24v GO+ 13| INCOM FOR CONNECTIONS
\ | < e - ~
- 1] N 0
+ ‘ N
24VDC X RY1 ‘ ‘ i i
L CN2
b i - ~
0+ 7 |out 0
a4l =
9 10| 246
BRAKE OUTPUT ) L
DRIVER RY COIL CONTACT RY1 | CONTACT RY2Z | POWER SUPPLY
DXX—1.5/RB |24 VDC @ 40 ma MAX| 24 VDC @ 8 ma| 24 VDC @ 1 A | DMBPS—115/24
DXX—-1.5/RA |24 VDC @ 40 ma MAX| 24 VDC @ 8 ma | 24 VDC @ 1 A | DMBPS-220/24
DXX—4.25/RB 24 VDC @ 40 ma MAX| 24 VDC @ 8 ma| 24 VDC @ 1 A | DMBPS—115/24
DXX—4.25/RA 24 VDC @ 40 ma MAX| 24 VDC @ 8 ma | 24 VDC @ 1 A | DMBPS—-220/24
DXX—8.5/RB |24 VDC @ 40 ma MAX| 24 VDC @ 8 ma| 24 VDC @ 1 A | DMBPS—115/24
DXX—-8.5/RA |24 VDC @ 40 mo MAX| 24 VDC @ 8 ma| 24 VDC @ 1 A | DMBPS—-220/24
DXX—17.5/RA |24 VDC @ 40 ma MAX| 24 VDC @ 8 ma | 24 VDC @ 1 A | DMBPS—-220/24

Figure 9.1 - Mechanical Brake Connection for the DSD-1.5 Through DSD-17.5 Drivers
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D><><*35/RA
DXX—=50/RA
DXX—70/RA
DXX—115/RA
3 24VDC
MAIN |
POWER ! POWER SUPPLY
— .
3 SERVO CONFIRM
! NORMAL RY2—
1A FUSH
- 2
<l BRAKE
R0 —f A FUSE
BRAKF SEE BRAKE
OUTPUT MOTOR DRAWING 1
FOR CONNECTIONS !
M ~
>~ =
CONTROL
[zp rusH
CONTROL{ RO SA FUS
POWER 30
- —
DRIVER RY COIL CONTACT RY1 CONTACT RY2 POWER SUPPLY
DXX—35/RA |220 VAC @ 0.2 Arus MAX|24 VDC @ 25 ma| 24 VDC @ 1 A | DMBPS-220/220
DXX-50/RA |220 VAC @ 0.2 Arus MAX|24 VDC @ 25 ma| 24 VBC @ 1 A | DMBPS-220/220
DXX-=70/RA (220 VAC @ 0.2 Aris MAX|24 VDC @ 25 ma| 24 VDC @ 1 A | DMBPS-220/220
DXX=115/RA 220 VAC @ 0.2 Arus MAX|24 VDC @ 25 ma| 24 VDC @ 1.5 Al DMBPS-220/220

Figure 9.2 - Mechanical Brake Connection for the DSD-35 Through DSD-115 Drivers
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POWER ON

ALARM

SERVO NORMAL
OuUTPUT

DRIVE ENABLE
INPUT

BRAKE OUTPUT | |

BRAKE CONFIRM

|
INPUT , \\\ k\\
0 -
\
SERVO ACTIVE
STATE
& e

MOTOR SPEED

ALARM RESET |_|
INPUT
I

—— ALARM —

SERVO ON ALARM RESET SERVO DISABLE

arwnE

© N

9.

Figure 9.3 - Mechanical Brake Sequencing for Hard Decel

DRIVE ENABLE may be turned ON within 0.6 seconds of SERVO NORMAL.

BRAKE turns on within 800usec. of DRIVE ENABLE.

BRAKE CONFIRM must be returned within 100ms or AL-14 will be generated.

The servo will become active within 800usec of sensing BRAKE CONFIRM.

When an alarm is sensed, the SERVO NORMAL and BRAKE outputs are turned OFF and the servo
becomes inactive.

The BRAKE CONFIRM turns ON indicating the braking relay has toggled.

The mechanical brake engages after a delay in the braking mechanism.

The DRIVE ENABLE must be turned OFF before alarm clearing can be accomplished. ALARM
RESET causes driver to check for clearing of the alarm condition and if all alarm states are clear the
SERVO NORMAL will turn ON within 30 ms. ALARM RESET should be turned OFF before DRIVE
ENABLE is turned ON.

The servo applies maximum braking torque until the motor speed falls below UP-28. Then the brake
output turns off. The servo goes inactive 200 ms later.

10. The BRAKE CONFIRM turns ON indicating the braking relay has toggled.
11. The mechanical brake engages after a delay in the braking mechanism.
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POWER ON I

SERVO NORMAL
OUTPUT

DRIVE ENABLE
INPUT
5

BRAKE CONFIRM
INPUT

SERVO ACTIVE
STATE
MOTOR SPEED
ALARM RESET | |
INPUT
[

BRAKE OUTPUT I | \\\\

ALARM

8 ||

—

I
~— ALARM —=

SERVO ON

ALARM RESET

SERVO DISABLE

arwdRE

© N

9.

10.

11.
12.

Figure 9.4 - Mechanical Brake Sequencing for Soft Decel

DRIVE ENABLE may be turned ON within 0.6 seconds of SERVO NORMAL.

BRAKE turns on within 800usec. of DRIVE ENABLE.

BRAKE CONFIRM must be returned within 100ms or AL-14 will be generated.

The servo will become active within 800usec of sensing BRAKE CONFIRM.

When an alarm is sensed, the SERVO NORMAL and BRAKE outputs are turned OFF and the servo
becomes inactive.

The BRAKE CONFIRM turns ON indicating the braking relay has toggled.

The mechanical brake engages after a delay in the braking mechanism.

The DRIVE ENABLE must be turned OFF before alarm clearing can be accomplished. ALARM
RESET causes driver to check for clearing of the alarm condition and if all alarm states are clear the
SERVO NORMAL will turn ON within 30 ms. ALARM RESET should be turned OFF before DRIVE
ENABLE is turned ON.

The servo starts to decelerate within 800usec of DRIVE ENABLE being turned OFF. Decel rate is
specified in UP-13 and UP-14.

The servo becomes inactive and the BRAKE output turns OFF within 800usec of the motor speed
dropping below the set point in UP-28.

The BRAKE CONFIRM turns ON indicating the braking relay has toggled.

The mechanical brake engages after a delay in the braking mechanism.
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9.4 MECHANICAL BRAKE POWER SUPPLY

DRAWING NUMBER DESCRIPTION

DMBPS-115/24 Mechanical Brake Power Supply
DMBPS-220/24 Mechanical Brake Power Supply
DMBPS-220/220 Mechanical Brake Power Supply
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FOR DELTAMAX AND DELTAPRO SOURCING 1/0 CONTROLLERS WITH
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SECTION 10 - ALARM CODES

Power Module
Error

e Overcurrent
e Overheat
e Gate voltage drop

ALARM CODE DESCRIPTION REMEDY

HALt Driver fatal fault Replace driver.

AL -01 Driver has detected the Check if the motor wire (A/B/C) is shorted or
Internal following: grounded.

Ambient temperature over 55° C.

Indicates a fatal fault in the driver power stage. If
motor wires are not shorted and temperature is
below 55° C contact IIS factory.

AL -02
Overvoltage

DC power bus exceeds 420
VDC.

Power line voltage fluctuation above 264 VAC for “A”
model drivers or 126 VAC for “B” model drivers.
Excessive regeneration energy.

Check line voltage fluctuations.
Add additional external regeneration resistor.

Resolver Open

(R1, R2) drops below 0.34
VAC.

AL -03 DC power bus below 200 Power line voltage fluctuation below 170 VAC for “A”

Under Voltage VDC. model drivers or 85 VAC for “B” model drivers.
Check line voltage fluctuations.
Check for missing phase of AC line power for 3
phase models DSD-35 and above.

AL -06 Resolver feedback signal Check for broken resolver wire or loose connection.

Voltage between R1-R2 must be above 0.34VAC.

AL -07
Power Stage
Error

Main control unit identifies a
fault in the power stage of
the driver.

Indicates a fatal fault in the driver power stage.
Contact IIS factory.

AL -09
Regen Resistor
Over

Excessive regen energy
being dissipated by the
internal or external

The frequency or rate of acceleration/deceleration
may be too high.
Excessive power line voltage.

Watchdog timer

stopped.

Temperature regeneration resistor. Add additional regen resistor capacity.
AL -10 Regen transistor is ON for WITH POWER OFF: If an internal regen resistor is
Regen Resistor | more than 50ms. used, check that the resistance from P to JP2 is less
Open than 20-30 ohms and that a jumper is installed from
(DSD-35 and JP1 to JP2.
above only)
If an external regen resistor is used, verify the regen
resistor is the proper value and that all wiring to the
resistor is secure.
AL -12 Internal CPU clock has Unit is damaged. Contact IIS factory.

AL -14

Sequencing of the static or

Check wiring connections of the static or dynamic

Brake Alarm dynamic brake is faulty. brake.

Verify that the external braking relay is functional.
AL -15 Motor current exceeds the Check if the motor wire (A/B/C) is shorted or
Excessive rating by 120%. grounded.
Current Verify that motor shaft or machine system is not

jammed.
Check motor code UP-02 is set for the proper motor.
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ALARM CODE DESCRIPTION REMEDY
AL -16 Internal speed loop is Verify that motor shaft or machine system is not
Speed amp saturated and max. torque jammed.
Saturated is applied for more than 3 Check motor code UP-02 is set for the proper motor.
sec. Acel/decel rate is too large for the inertia load on the
motor causing maximum torque during acel/decel.
AL -17 Calculated motor Verify that the average torque required to drive the

Motor overload

temperature exceeds rating
110%.

load does not exceed the motor/driver continuous
rating.

Check if the duty cycle of the machine is too high.
Check motor code UP-02 is set for the proper motor.

()

Where: t = time in minutes
I = motor current
Ik = motor rated current
Tw = thermal time constant of motor

Status display oLis _1  x 100
IR

See Section 2.

Resolver Error

AL -18 Motor current exceeds Verify that motor shaft or machine system is not
Driver intermittent rating of driver jammed.
Overload or motor whichever is less.
Check motor code UP-02 is set for the proper motor.
Acel/decel rate is too large for the inertia load on the
motor causing maximum torque during acel/decel.
_ K
_ 1 -1
( IR*1.2 )
Where: t = time in seconds
I = motor current
Ik = motor rated current
K = 1.5 for Delta-D30HRA
2.0 for Delta-120HRA &
Delta-D50HRA
2.5 for Delta-200HRA &
Delta-D100HRA
3.0 for Delta-D200HRA
3.5 for Delta-400HRA
4.0 for Delta-D400HRA
6.0 for all others
See Overload Protection Characteristic Curve in
Section 2.
AL -19 Resolver feedback error. Check resolver cable and connectors.

Check if resolver is loose on motor shaft.
Verify that resolver cable is separated from power
wiring to prevent noise coupling to resolver signals.
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ALARM CODE DESCRIPTION REMEDY
AL -20 Motor speed exceeds Check resolver cable and connectors.
Overspeed maximum rating by 120%. Check if resolver is loose on motor shaft.
Verify that resolver cable is separated from power
wiring to prevent noise coupling to resolver signals.
Overshoot is generated due to improper setting of
AJ2, AJ3 & AJ4 parameters.
AL -21 Motor is unable to follow the | Excessive load.
Deviation commanded profile. Load inertia is too large for acceleration/deceleration

counter overflow

Deviation counter exceed
+221

rate.
Position gain (AJ4) is too high.
Torque limit is too low.

AL-22
Absolute
encoder phase
error

Absolute encoder CHA and
CHB have been detected
out of phase.

Replace motor.

AL-23
Absolute
encoder
disconnected

Absolute encoder
connection is broken.

Check absolute encoder/resolver cable,
C-253YYY. If cable is OK, replace motor.

AL-25

Self-diagnostic checks of

14-bit A/D converter not functioning to specification.

Absolute Home
Position not set

Option options failed. Return to factory.

AL-26 UP-01 (Control mode) or Control Mode and motor code must be set to
Parameter UP-02 (motor code) are not | operate. Set UP-01 & UP-02 then cycle power to
setting error set or are set improperly. have the parameters take effect.

AL-27 CHA or CHB of absolute Check absolute encoder/resolver cable,

Absolute encoder is non-functional. C-253YYY. If cable is OK, replace motor.

encoder fault

AL-32 Absolute Home Position Check for cause of fault in the case of AL-6, 19, 22

has not been established.
Also set with AL-6, 19, 22
and 23.

and 23.

AL-33

Absolute Home
Position setting
error

Absolute Home setting
procedure is not correctly
completed. Also set with
AL-6, 19, 22, 23 and 27.

Check for cause of fault in the case of AL-6, 19, 22,
23 and 27. Correct fault and set Absolute Home
Position.

AL-36
Battery Missing

Battery has been
disconnected when the
power was OFF.

Check for detached battery or cable short.

AL-40
Encoder Signal
Short

A, B, Z, U, W orV phases
of encoder not functional.

Check encoder cable and connections.

AL-41

Encoder
Communication
error

Communication problem
with absolute encoder

Check encoder cable, replace driver, motor.

encoder error

AL-42 Absolute encoder backup Replace battery.

Encoder Power | power low

AL-43 Encoder communication Replace motor/encoder.
Encoder checksum error at power up

Checksum

AL-44 Absolute battery voltage Replace absolute battery.
Battery Low has fallen below 2.8V.

AL-45 Signal sequencing problem | Replace motor.

Absolute in the absolute encoder.
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SECTION 11 - CONNECTING A DELTA DRIVER TO AN EXTERNAL
POSITIONING CONTROLLER

The Delta motors and drivers are commonly connected to external positioning controllers. An external
positioning controller would typically use the encoder equivalent output of the Delta Driver for feedback
and the analog speed or torque input for command. Several I/O points should be used for DRIVE
ENABLE, SERVO NORMAL and RESET. Typical connections would be as follows:

POSITIONING
CONTROLLER

ANALOG

\ 4

AQUADB&ZM

I/O POINTS

A
A

DELTA
DRIVER

The IIS MSC line of multi-axis positioning controllers can be easily connected to the Delta motor and
driver using standard cables provided by IIS. Detailed connection diagrams (IC-065002) and the drawing

for cable C-477YYY can

be found in Appendix B.

The Delta Driver would typically be loaded with the following parameters to run with the IIS MSC line of

positioning controllers.

Parameter Description Value
AJO REF1 Speed Command Zero 0.00
AJl Speed Command Scale 7.00
UP-01 Control Mode set to SPEED MODE 1
UP-04 Electronic Gear Ratio Numerator 24000
UP-05 Electronic Gear Ratio Denominator 4096
UpP-12 Accel Time 0.00
UP-13 Decel Time 0.00
UP-14 S-Shaped Time 0.00
UP-17 REF1 & REF2 Polarity 00
UP-19 Output Pulse Coding 01

Many other parameters in the Delta Driver would be set per the motor type, resolver cable length, braking
method, regen resistor, etc.
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SECTION 12 - EMC INSTALLATION GUIDELINES FOR DELTA SERIES
MOTORS AND DRIVERS

12.1 INTRODUCTION TO EMC GUIDELINES

This chapter provides guidance and requirements when installing IS Delta Series motors and drivers into
industrial control machinery required being CE marked. These guidelines are intended to provide the
machine builder with the necessary EMC information, including parts and wiring techniques to comply
with the European Community Standards for industrial control equipment. The final conformance to the
standards for the overall machine remains the sole responsibility of the machine builder.

12.2 EMC REQUIREMENTS

In 1996, the European Community enacted standards concerning conducted and radiated emissions and
immunity to various types of interference for industrial control equipment. The EMC Directive
89/336/EEC and harmonized standards define specific EMC levels and test procedures to gain
conformance.

Emission Standards provide maximum levels of noise permitted to be generated by the equipment.
Immunity Standards subject the equipment to various types of disturbances and verifies that the
equipment continues to perform in a safe manner.

The IIS Delta Series motors and drivers have been tested and have been shown to comply with the
following standards when installed per the guidelines in this section.

EMISSIONS STANDARDS:

EN55011 Class A Power line conducted noise
EN55011 Class A Radiated noise

IMMUNITY STANDARDS:

EN61000-4-2 Static discharge

ENV50140 & ENV50204 Electromagnetic irradiation

EN61000-4-4 Burst noise injected into power and signal wiring
EN61000-4-5 Lightning surge into power line

ENV50141 RF frequency injection into power and signal wiring
EN61000-4-8 Power frequency magnetic field

EN61000-4-11 Power line fluctuation and drop out

12.3 CONTROL ENCLOSURE

The Delta Series drivers must be installed in a suitable control enclosure that provides a good quality
ground system and tight construction. The cabinets can be of welded construction, metal to metal
conductive joints or have overlapping EMC gasketed joints. All joints and removable panels must have
metal-to-metal ground contact. All hinged panels or doors must have a bonded ground wire from the
hinged panel to the main body of the enclosure.
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12.4 ENCLOSURE MOUNTING PANEL

It is highly recommended that a galvanized panel be used. Galvanized panels provide a continuous
conductive surface that provides a low impedance ground plane for mounting the servo components.

The mounting panel must be grounded to the control enclosure with metal to metal joints, bolted together
with external tooth lock washers or have multiple short ground jumper wires between the panel and the
enclosure.

Painted panels can be used if the mounting area for the servo components and all grounding points have
been masked off or have the paint removed.

All servo components that require grounding must use fasteners with external tooth lock washers.

MOUNTING SURFACE UNDER DRIVER AND
FILTER MUST BE FREE OF ALL PAINT
AND NON—-CONDUCTIVE COATING

T
IRRRRRRARERRREN

FILTER
FILTER

NOTE: USE SCREWS WITH EXTERNAL TOOTH LOCK WASHERS
TO MOUNT THE FILTER AND DRIVER.

Figure 12.1 - Enclosure Mounting Panel
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12.5 POWER LINE FILTER

A filter must be installed between the Delta Series Driver and the incoming power line to prevent
conducted noise for getting onto the power line. It is recommended that a separate filter be used for each
driver but it is possible to use a single larger filter to supply multiple drivers if the wiring between the filter
and drivers is kept as short as possible.

SINGLE PHASE 3 PHASE
AC POWER AC POWER

|
8
@

INPUT

]
00oag
FILTER oo o

OuTPUT

INPUT

amns]
]

FILTER L ]
oadad
OUTPUT oo o

CONTACTOR

—
[
aoD
)

—3
(

o o []

[I=e[a—r] [1Tr]

o o []

C

[ C_]| [100F]

DXX=8.5 & DXX-17.5

R0,S0 RST
[ (©]

DXX=35 ——=DXX-=115

NOTE 1: KEEP FILTER INPUT AND FILTER OUTPUT WIRING SEPARATED.

NOTE 2: WIRING BETWEEN FILTER OUTPUT AND DRIVER MUST BE AS
SHORT AS POSSIBLE. (0.5M MAXIMUM).

Figure 12.2 - Power Line Filter

The following power line filters are recommended for use with the Delta Series motors and drivers:

Total Motor Capacity Phase SOSHIN ELECTRONICS
500W max. 1 HF2010A-PI
500W -> 1000W 1 HF2015A-PI
1000W ->1800W 3 HF3010A-PI
1800W -> 2600W 3 HF3020A-PI
2600W -> 3700W 3 HF3030A-PI
3700W -> 6500W 3 HF3040A-PI
6500W -> 11000W 3 HF3060A-TMA

Total Motor Capacity Phase SCHAFFNER ELECTRONIC AG
500W max. 1 FN 2070-3
500W -> 1000W 1 FN 2070-6
1000W ->2200W 3 FN 258-16
2200W -> 3700W 3 FN 258-30
3700W -> 6500W 3 FN 258-42
6500W -> 11000W 3 FN 258-55
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12.6 DRIVER OUTPUT (MOTOR ARMATURE) FILTER

The Delta Series Driver uses pulse width modulation (PWM) control of the motor windings. The PWM
switching of the motor output generates transient voltages that must be suppressed before exiting the
control enclosure. A simple ferrite core can be used as shown below.

The following ferrite core filters are recommended for use with the Delta Series motors and drivers:

Drive Size Manufacturer Part Number
DSD-1.5 -> DSD-70 TDK Corp. ZCAT3035-1330
DSD-115 TOKIN Corp. ESD-R-47DB

DXX—=8.5 & DXX-=17.5

O

.
D00

e

A b

NOTE 1:

NOTE 2:

AC
=" =

FERRITE CORE

FERRITE CORE J
\v

STRIP OUTER INSULATION JACKET AND
BRAIDED SHIELD FROM MOTOR CABLE.

ROUTE MOTOR ARMATURE LEADS A,B,C )
THROUGH FERRITE CORE. BE SURE
EARTH WIRE "E” REMAINS OUTSIDE

OF FERRITE CORE.

DXX =35 —= DXX-=115

[O] ©]
[ ] g
D00
DODQD

im
= O
ﬁo

T@ ABCE@

Figure 12.3 - Driver Output (Motor Armature) Filter
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12.7 SHIELDED MOTOR CABLE

The motor armature cable between the driver and motor must be shielded and grounded at both the
driver and motor end. The motor armature cable length between the control enclosure and motor must
be less than 50 meters or additional shield is necessary. The following shielded motor armature wire is

recommended.

Motor Capacity TAIYO Electric OFLEX BELDEN
500W max. VCT-SB0.75SQ4C 891804CY 7411AS
500W -> 1000W VCT-SB1.255Q4C 891604CY 7423AS
1000W ->1800W VCT-SB2.0SQ4C 891404CY 7436AS
1800W -> 2600W VCT-SB3.5S5Q4C 891204CY 7445AS
2600W -> 3700W VCT-SB5.5SQ4C 891004CY 7447AS
3700W -> 11000W VCT-SB14SQ4C N/A 7450AS

Figures 12.4 and 12.5 show the recommended technique for grounding the motor armature cable.
PANEL
/V/ ENCLOSURE WALL
(BOTTOM)

SKIN TOP FITTING

MOTOR

i

— om
—

mom> oo
H
=Hm]

e a——|| [AE])
o o]
—

[T
o [®)

i BRAIDED SHELD/

Figure 12.4 - Grounding Motor Armature Cable

o/

RING LUG

RING LUG

TEETH ON NUT PROVIDE

GROUND CONNECTION
/SKH\/ TQOP FITTING

/FERRTE CORE
P O
e A1 |
] = :T 1
/ oJ1 /f
GRN/YEL
NO CONNECTION

ENCLOSURE WALL OR BOTTOM
BRAIDED SHIELD
WITH HEAT SHRINK

MOTOR CONNECTOR

REMOVE INSULATION

TO SHIELD JACKET TO ALLOW
FITTING TO GRIP
BRAIDED SHIELD
Figure 12.5 - Grounding Motor Armature Cable
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12.7 SHIELDED MOTOR CABLE (cont’d)

The ground fittings shown in the figures above are made by OFLEX. The fittings are OFLEX SKINTOP
MS-SC series P/N 5311-22x0; where x is a code for the wire diameter.

Figures 12.6 and 12.7 show an alternate method to ground the motor armature cable shield using saddle

clamps.

PANEL

ENCLOSURE WALL
(BOTTOM) MOTOR

i

mow> =50
— 7]
o0
o | ST Y
=
—

SADDLE CLAMP

°o o

COMPRESSION FITTING

o ©)

TN N

RING LUG
- BRAIDED SHELD/
O
(
Figure 12.6 - Alternate Method to Ground the Motor Armature Cable
RING LUG
FERRITE CORE BRAIDED SHIELD
WITH HEAT SHRINK
Co——F—— — O E
/ oJ1/
GRN/YEL MOTOR CONNECTOR
NO CONNECTION REMOVE INSULATION
TO SHIELD JACKET TO ALLOW
SADDLE CLAMP TO
GRIP BRAIDED SHIELD
Figure 12.7 - Alternate Method to Ground the Motor Armature Cable
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12.8 REGENERATION RESISTOR WIRING (OPTION)

If the regeneration resistor is located in the same enclosure as the driver, shielded wire is not necessary if
the wiring is kept as short as possible. If the regeneration resistor is located in another enclosure, the
regeneration resistor wire must be shielded and grounded in both enclosures. The SKINTOP ground
fittings are shown in Figure 12.8 but the saddle clamp method of grounding can also be used as shown
in Figure 12.9.

o ©]
e EH
B
iE —\AA—
i
SHIELDED WIRE
il i
\SK\N TOP F\TT\NGS/
Figure 12.8 - SKINTOP Ground Fittings
e E[ﬂ
DDDD
iE —A\AN—
ifl
|~ SADDLE CLAMP SADDLE CLAMP —_ |

/ SHIELDED WIRE
:Hj

\ COMPRESSION /

FITTINGS

Figure 12.9 - Saddle Clamp Method of Grounding
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12.9 DIGITAL CONTROL SIGNALS

High speed, fast rise time signals used with the Delta driver, such as command pulse inputs or pulse
outputs, radiate high frequency noise. This noise must be suppressed to prevent excessive EMC
radiation.

If the positioning controller and Delta driver are in the same control enclosure, the cable between the two
must be shielded and grounded at both ends. If the positioning controller is located in a separate control
enclosure, the cable between enclosures must be a braided shielded cable with both enclosure entries
grounded with SKINTOP fittings or saddle clamps.
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SECTION 13 - APPLICATION NOTES

13.1 SPEED TORQUE CURVES

The Delta Driver speed/torque curves are shown with a nominal 115 VAC and 220 VAC, 50/60Hz
incoming line voltage. The Delta Drivers however are rated at 85-126 VAC for the “B” models and 170-
264 VAC for the “A” models. The intermittent torque rating at the high speed is nearly linearly related to
the line voltage. Motor winding resistance, winding inductance and motor losses also play a role in rolling
off the peak torque and higher speeds.

-23% +9%

»

INTERMITTENT

A

240 VAC™. |

220 VAC
... NOMINAL

170 VAG™.,

mCcCOUUO— —»

CONTINUOUS

SPEED

As the servo motor speed goes up, the counter EMF or generator action of the motor increases the
voltage across the motor windings. The driver must provide a voltage greater than the motor voltage to
produce current in the winding and therefore torque at the motor shaft. The intermittent torque curve rolls
off when the motor voltage reaches the driver’s internal DC bus voltage. The internal DC bus voltage is
directly related to the incoming line voltage.

The roll off in the continuous torque curve is caused by motor heating due to internal losses in the motor,
not line voltage.

Note that the speed/torque curves shown in the specifications represent the speed and torque being
applied in the same direction, as is the case when the motor is driving the load.

When the speed and torque are in opposite directions, as is the case when the motor is braking the load,
the motor is putting the load’s mechanical energy back into the driver in the form of electrical energy. The
result is that the driver internal voltage DC bus is pumped up rather than drained down, as is the case
when the motor is driving the load. The driver has a higher bus voltage in this braking mode; therefore
the intermittent zone of speed/torque curve is higher. This means that there is more high-speed torque
available for braking/deceleration than there is for accelerating a load.
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13.1 SPEED TORQUE CURVES (cont’d)

When the driver is braking the load it is absorbing the mechanical energy of the load and pumping up the
internal voltage bus. If the energy absorption is great enough the driver switches in a regeneration
resistor to dump some of the energy as heat. Repetitive or excessive absorption can overheat the
regeneration resistor resulting in a fault condition. Absorption energy and the use of an internal or
external regeneration resistor are discussed in detail in the Delta Driver Technical manual Section 7.

When reviewing a particular application, consideration of the line voltage fluctuation can be an important
issue. Generally speaking, applications in the more developed countries in the world can be more
aggressively sized because a stable 220 VAC line is readily available. In emerging countries the line
voltage is not likely to be stable, so more conservative sizing is necessary. It may even be necessary to
move up a size rating to be sure the application will run properly when the line voltage dips. This could
be of particular concern for Original Equipment Manufacturers that ship machines around the globe.

** CAUTION **
It might appear tempting to simply use a transformer to
raise the nominal line voltage to 240-250 VAC to avoid the
low line problem. Raising the nominal line voltage poses
the risk of overheating the driver’s regeneration resistor in
the case of heavy motor braking or in the case of arise in
the line voltage.

13.2 PULSE INPUT & OUTPUT

13.2.1 PULSE INPUTS FMA & FMB

The Delta driver can be use as a position controller in modes 3, 4 and 6. The position command to the
Delta driver is provided by pulse inputs from an external source. The Delta driver, depending on the
settings in UP-18, can configure the pulse inputs, FMA and FMB, in one of six ways. In the following
descriptions an up arrow ? and down arrow ? indicates a pulse.

The direction of rotation of the motor is controlled by UP-26. With UP-26 = 0 the motor rotates
CCW when the command position is incremented. With UP-26 = 1 the motor rotates CW when the
command position is incremented.

PULSE-PULSE DECODING (UP-18 = 00) where FMA increments the command position and FMB
decrements the command position. Maximum frequency of FMA and FMB is 200 KHZ.

FMA
INCREMENT
2.5ps | 2.5ps 2.5us
MIN MIN MIN
FMB
DECREMENT
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13.2.1 PULSE INPUTS FMA & FMB (cont’d)

PULSE-PULSE DECODING (UP-18 = 10) where FMA decrements the command position and FMB
increments the command position. Maximum frequency of FMA and FMB is 200 KHZ.

FMA
DECREMENT
| 25us | 2.5ps | 2.5us
CMIN © MIN MIN
FMB
INCREMENT

AB QUADRATURE DECODING (UP-18 = 01) where FMA leading FMB increments the command
position, FMB leading FMA decrements the command position. Maximum frequency of FMA and FMB is
50 KHZ.

FMA
FMB
Sus { 5ps 5us | 10us
MIN i MIN MIN i MIN :
<4— |INC —P <4—— DEC >

AB QUADRATURE DECODING (UP-18 = 11) where FMB leading FMA increments the command
position, FMA leading FMB decrements the command position. Maximum frequency of FMA and FMB is
50 KHZ.

FMA /

FMB
5us | 5us 5us | 10us
MIN : MIN MIN MIN

PULSE AND DIRECTION DECODING (UP-18 = 02) where FMA is pulse count and FMB is direction.
Maximum frequency of FMA is 200 KHZ.

FMA
2.5us 2.5us 5us
MIN | MIN | i MIN
FMB
FMB
INCREMENT DECREMENT
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13.2.1 PULSE INPUTS FMA & FMB (cont’d)

PULSE AND DIRECTION DECODING (UP-18 = 12) where FMA is pulse count and FMB is direction.
Maximum frequency of FMA is 200 KHZ.

] ]

f2.5us | 2.5ps | L sus
CMIN | MIN LM

FMB
FMB INCREMENT
DECREMENT

13.2.2 PULSE OUTPUTS APD, BPD & ZPD

The pulse outputs of the Delta driver, APD, BPD & ZPD, are used primarily to provide motor position to
an external controller. These outputs can provide other types of data depending on the setting of UP-20.
For the purpose of this application note, UP-20 is assumed to be equal to 0000. The APD, BPD & ZPD
outputs are RS422 compatible and are driven by a 26L.S31 driver or equivalent. The width of the pulses

is dependant on motor speed, resolver resolution and the setting of UP-04 and UP-05.

The ZPD pulse occurs when the motor’s resolver is at 0 degrees. The Delta motors have various
configurations of resolvers that provide 1, 2 or 3 electrical cycles per rotation of the motor shaft. Each
resolver electrical cycle causes a 0 degree position and therefore a ZPD pulse. See individual motor data
sheets for details. The ZPD pulse spacing will be (360° of motor rotation / # of resolver cycles) and the
ZPD pulse width will be a multiple of 400usec.

PULSE-PULSE DECODING (UP-19 = 00) where APD pulses when the motor actual position moves
CCW and BDP pulses when the motor actual position moves CW. Maximum frequency of FMA and FMB
is 400 KHZ.

APD

BPD

<4+— ccw P <4“— cw —F»

PULSE-PULSE DECODING (UP-19 = 10) where APD pulses when the motor actual position moves CW
and BDP pulses when the motor actual position moves CCW. Maximum frequency of FMA and FMB is
400 KHZ.

APD

RPD

<4+“— cwy —» <4+— ccw P
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13.2.2 PULSE OUTPUTS APD, BPD & ZPD (cont’d)

AB QUADRATURE DECODING (UP-19 = 01) where APD leads BPD for CCW motor rotation. Maximum
frequency of APD and BPD is 100 KHZ. This mode simulates an encoder output being read as 4X.

APD

BPD

<4“— ccw —> 4— Ccw —»

AB QUADRATURE DECODING (UP-19 = 11) where BPD leads APD for CCW motor rotation. Maximum
frequency of APD and BPD is 100 KHZ. This mode simulates an encoder output being read as 4X.

APD

BPD

4+— Ccw —» <4+—— CcCw —»

13.2.3 SETTING THE RESOLUTION OF THE PULSE INPUTS AND OUTPUTS

The feedback resolver in the motor determines the internal resolution of the Delta driver. The driver
resolution is 12000 counts per resolver electrical cycle. The Delta motors have one cycle (1X), two cycle
(2X) or three cycle (3X) resolvers. (i.e. a 2X resolver has 2 electrical cycles per 1 rotation of the motor
shaft). Delta driver can also have various encoder options with a different number of pulses per motor
revolution (PPR).

The resolution of the pulse inputs and outputs are set by parameters UP-04 and UP-05.

INTERNAL

FMA UP-04/UP-05 RESOLUTION = UP-05/UP-04 APD

FMB — —» 12000 COUNTS [P — BPD
PER RESOLVER

CYCLE OR PPR
OF ENCODER
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13.2.3 SETTING THE RESOLUTION OF THE PULSE INPUTS AND OUTPUTS (cont’d)

Example #1: It is required to run a DBM-800/15R motor in a position loop with a command scaling of
1000 pulses per motor revolution.

The DBM-800/15R has a 2X resolver so the driver internal resolution is 2*12000 = 24000 counts/rev of
the motor. The pulse inputs must be multiplied by a factor of 24 to yield one motor rotation for 1000
pulses input. Set UP-04 = 24000 and UP-05 = 1000 or any ratio equal to 24 such as UP-04 = 24 and UP-
05 = 1. The pulse outputs will also be 1000 pulses per revolution of the motor because of the
complementary effect of UP-05/UP-04.

Example #2: It is required to run a DBM-8600/22R motor in a position loop such that a command
frequency of 20 KHz is equal to 1500 RPM. The pulse inputs will be configured as pulse and direction
(UP-18 = 02).

The DBM-8600/22R has a 3X resolver so the driver internal resolution is 3*12000 = 36000 counts/rev of
the motor. The internal frequency of the driver at a motor speed of 1500 RPM will be 1500 * 36000 / 60 =
900 KHZ. The pulse inputs must be multiplied by a factor of 45 to get 900 KHz or 1500 RPM. This yields
UP-04 = 45000 and UP-05 = 1000 but the upper limit of UP-04 is 32767 so use any other ratio equal to
45 such as UP-04 = 45 and UP-05 = 1 or UP-04 = 90 and UP-05 = 2.

If the pulse outputs are configured as pulse-pulse (UP-19 = 00) one of the pulse outputs, depending on
direction, will be 20 KHz for a motor speed of 1500 RPM because of the complementary effect of UP-
05/UP-04.

If the pulse outputs are configured as AB quadrature (UP-19 = 01), each pulse output will be
5 KHz for a motor speed of 1500 RPM. Since each edge is counted there will be 20 K edges per second.

This setting of UP-04 and UP-05 yields a pulse input resolution of 36000/45 = 800 pulses per revolution
of the motor shatft.

Example #3: It is required to run a DBM-B630/30R1X motor in a torque mode with an encoder
equivalent feedback to an external positioning controller. The required resolution is 4096 counts
guadrature per revolution of the motor. In this case the pulse inputs are not used.

The DBM-B630/22R has a 1X resolver so the driver internal resolution is 1*12000 = 12000 counts/rev of

the motor. The internal driver resolution must be multiplied by 4096/12000 to yield a pulse output of 4096
per motor revolution. Set UP-04 = 12000 and UP-05 = 4096 or any other equivalent ratio such as UP-04
= 375 and UP-05 = 128.
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APPENDIX A - MOTOR/DRIVER SPECIFICATIONS
“MOTORS WITH RESOLVERS” TABLE A.1
“MOTORS WITH BRAKES” TABLE A.2
“MOTORS WITH ENCODERS” TABLE A.3
“CABLES “ (APPENDIX B) TABLE
Al MOTORS WITH RESOLVERS
DELTA MOTOR DRIVE MOTOR | RATED | RATED | RATED
PACKAGE CODE | POWER | SPEED | TORQUE
(WATTS) | (RPM) (N-M)

D30HRA DBM-D30/30R DXX-1.5/RA 1201 30 3000 0.095
D30HRB DBM-D30/30R DXX-L.5/RB 1201 30 3000 0.095
D50HRA DBM-D50/30R DXX-L.5/RA 1202 50 3000 0.159
D50HRB DBM-D50/30R DXX-L.5/RB 1202 50 3000 0.159
D100HRA DBM-D100/30R DXX-4.25/RA 1203 100 3000 0.318
D100HRB DBM-D100/30R DXX-4.25/RB 1203 100 3000 0.318
120HRA DBM-120/30R DXX-4.25/RA 1305 120 3000 0.38
120HRB DBM-120/30R DXX-4.25/RB 1305 120 3000 0.38
200HRA DBM-200/30R DXX-8.5/RA 1306 200 3000 0.64
200HRB DBM-200/30R DXX-8.5/RB 1306 200 3000 0.64
D200HRA DBM-D200/30R DXX-8.5/RA 1204 200 3000 0.64
D200HRB DBM-D200/30R DXX-8.5/RB 1204 200 3000 0.64
B380HRA DBM-B380/30R | DXX-8.5/RA 1404 380 3000 1.24
B380OHRALX | DBM-B380/30R1X | DXX-8.5/RA 11 380 3000 1.24
400LRA DBM-400/15R DXX-8.5/RA 1105 400 1500 2.55
400HRA DBM-400/30R DXX-8.5/RA 1307 400 3000 1.27
D400HRA DBM-D400/30R DXX-8.5/RA 1205 400 3000 1.27
500HRA DBM-500/30R DXX-8.5/RA 1308 500 3000 1.59
D600HRA DBM-D600/30R DXX-17.5/RA 1206 600 3000 1.91
B630HRA DBM-B630/30R | DXX-8.5/RA 1405 630 3000 2.03
B630HRALX | DBM-B630/30R1X | DXX-8.5/RA 12 630 3000 2.03
80OLRA DBM-800/15R DXX-17.5/RA 1106 800 1500 5.10
80OHRA DBM-800/30R DXX-17.5/RA 1309 800 3000 2.55
800HRAA DBM-800/30RA DXX-17.5/RAA | 1309 800 3000 2.55
BBOOHRA DBM-B800/30R DXX-17.5/RA 1406 800 3000 2.60
D80OHRA DBM-D800/30R DXX-17.5/RA 1207 800 3000 2.55
1000LRA DBM-1000/15R DXX-17.5/RA 1107 1000 1500 6.37
1000HRA DBM-1400/30R DXX-17.5/RA 1310 1000 3000 3.10
1050LRA1X | DBM-1500/15R1X | DXX-17.5/RA 10 1000 1500 6.37
B1060HRA DBM-B1060/30R | DXX-17.5/RA 1407 1060 3000 3.39
1360HRA DBM-1360/30R DXX-17.5/RA 007 1360 3000 4.34
1400HRA DBM-1400/30R DXX-35/RA 1311 1400 3000 4.46
1500LRA DBM-1500/15R DXX-35/RA 1109 1500 1500 9.55
1500LRALIX | DBM-1500/15R1X_| DXX-35/RA 10 1500 1500 9.55
B1600HRA DBM-B1600/30R__ | DXX-35/RA 1408 1600 3000 5.08
1800HRA DBM-1800/30R DXX-35/RA 1312 1800 3000 5.73
B1900HRA DBM-B1900/30R | DXX-35/RA 1409 1900 3000 6.21
2200LRA DBM-2600/15R DXX-35/RA 1110 2200 1500 14.08
2399HRA DBM-2400/30R DXX-35/RA 1313 2399 3000 7.64
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A.1 MOTORS WITH RESOLVERS (cont’d)

DELTA MOTOR DRIVE MOTOR | RATED | RATED | RATED
PACKAGE CODE | POWER | SPEED | TORQUE
(WATTS) | (RPM) (N-M)
2400HRA DBM-2400/30R DXX-50/RA 1314 2400 3000 7.64
2600LRA DBM-2600/15R DXX-50/RA 1111 2600 1500 16.60
2860MRALX | DBM-3740/20R1X | DXX-35/RA 20 2860 2000 13.72
3300LRA DBM-3700/15R DXX-50/RA 1112 3000 1500 21.00
B3000HRA DBM-B3000/30R__ | DXX-50/RA 1410 3000 3000 9.83
3400HRA DBM-3700/30R DXX-50/RA 1315 3400 3000 10.80
3700LRA DBM-3700/15R DXX-70/RA 1113 3700 1500 23.60
3700HRA DBM-3700/30R DXX-70/RA 1316 3700 3000 11.80
3740MRA1X | DBM-3740/20R1X | DXX-50/RA 21 3740 2000 17.94
B3950MRA DBM-B3950/20R | DXX-50/RA 35 3950 2000 19.00
4200MRA1X | DBM-4200/20R DXX-50/RA 49 4200 2000 20.20
B4400HRA DBM-B4400/30R | DXX-70/RA 1412 4400 3000 14.36
5000LRA DBM-5000/15R DXX-115/RA 1115 5000 1500 31.80
5000HRA DBM-5500/30R DXX-70/RA 1317 5000 3000 15.90
5500HRA DBM-5500/30R DXX-115/RA 1318 5500 3000 17.50
B5600HRA DBM-B5600/30R | DXX-115/RA 1413 5600 3000 18.04
6100CRA DBM-6100/10R DXX-50/RA 38 6100 1000 40.19
6500HRA DBM-6500/30R DXX-115/RA 1319 6500 3000 20.70
7500MRA DBM-7500/20R DXX-115/RA 1116 7500 2000 35.80
8600MRA DBM-8600/22R DXX-115/RA | 002&004 | 8600 2200 37.25
10000MRA DBM-10000/20R | DXX-115/RA 1117 10000 2000 47.70
10300LRA DBM-10300/15R | DXX-115/RA 008 10300 1500 65.86
13500LRA DBM-13500/15R | DXX-115/RA 30 13500 1500 86.77
14300CRA DBM-14300/13R | DXX-115/RA 009 14300 1300 | 105.75
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INDUSTRIAL INDEXING SYSTEMS, Inc.

1B-19B001, 1B-19B003, 1B-19B004, IB-19B007

DELTA SERIES PACKAGES USER’S GUIDE
A.2 MOTORS WITH MECHANICAL BRAKES
DELTA MOTOR DRIVE MOTOR | RATED | RATED | RATED
PACKAGE CODE | POWER | SPEED | TORQUE
(WATTS) | (RPM) (N-M)

120HRAB DBM-120/30RB DXX-4.25/RA 1305 120 3000 0.38
120HRBB DBM-120/30RB DXX-4.25/RB 1305 120 3000 0.38
200HRAB DBM-200/30RB DXX-8.5/RA 1306 200 3000 0.64
200HRBB DBM-200/30RB DXX-8.5/RB 1306 200 3000 0.64
400LRAB DBM-400/15RB DXX-8.5/RA 1105 400 1500 2.55
400HRAB DBM-400/30RB DXX-8.5/RA 1307 400 3000 1.27
500HRAB DBM-500/30RB DXX-8.5/RA 1308 500 3000 1.59
800LRAB DBM-800/15RB DXX-17.5/RA 1106 800 1500 5.10
800HRAB DBM-800/30RB DXX-17.5/RA 1309 800 3000 2.55
DSOOHEAAB | DBM-D800/30EAB | DXX-17.5/EAA 1701 800 3000 2.60
DSOOHRAB DBM-D800/30RB | DXX-17.5/RA 1207 800 3000 2.55
1000LRAB DBM-1000/15RB | DXX-17.5/RA 1107 1000 1500 6.37
1000HRAB DBM-1400/30RB | DXX-17.5/RA 1310 1000 3000 3.10
1400HRAB DBM-1400/30RB | DXX-35/RA 1311 1400 3000 4.46
1500LRAB DBM-1500/15RB | DXX-35/RA 1109 1500 1500 9.55
1800HRAB DBM-1800/30RB | DXX-35/RA 1312 1800 3000 5.73
1800HRAAB | DBM-1800/30RAB | DXX-35/RAA 1702 1800 3000 5.73
2200LRAB DBM-2600/15RB | DXX-35/RA 1110 2200 1500 14.08
2400HRAB DBM-2400/30RB__ | DXX-50/RA 1314 2400 3000 7.64
2600LRAB DBM-2600/15RB | DXX-50/RA 1111 2600 1500 16.60
3300LRAB DBM-3700/15RB | DXX-50/RA 1112 3000 1500 21.00
B3000HRAB | DBM-B3000/30RB | DXX-50/RA 1410 3000 3000 9.83
3400HRAB DBM-3700/30RB__ | DXX-50/RA 1315 3400 3000 10.80
3700LRAB DBM-3700/15RB | DXX-70/RA 1113 3700 1500 23.60
3700HRAB DBM-3700/30RB | DXX-70/RA 1316 3700 3000 11.80
5000LRAB DBM-5000/15RB | DXX-115/RA 1115 5000 1500 31.80
5000HRAB DBM-5500/30RB | DXX-70/RA 1317 5000 3000 15.90
5500HRAB DBM-5500/30RB | DXX-115/RA 1318 5500 3000 17.50
6500HRAB DBM-6500/30RB | DXX-115/RA 1319 6500 3000 20.70
7500MRAB DBM-7500/20RB | DXX-115/RA 1116 7500 2000 35.80
10000MRAB | DBM-10000/20RB | DXX-115/RA 1117 10000 2000 47.70
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1B-19B001, 1B-19B003, 1B-19B004, IB-19B007

INDUSTRIAL INDEXING SYSTEMS, Inc.

USER’S GUIDE DELTA SERIES PACKAGES
A.3 MOTORS WITH ENCODERS
DELTA MOTOR DRIVE MOTOR | RATED RATED RATED
PACKAGE CODE POWER | SPEED | TORQUE
(WATTS) | (RPM) (N-M)

B380OHEA DBM-B380/30E DXX-8.5/EA 804 380 3000 1.24
85E400MEA DBMB85-E400/20E DXX-8.5/EA 1020 400 2000 1.90
480LEA DBM-480/15E DXX-8.5/EA 01 480 1500 3.11
120E500LEA DBM120-E1000H/20E | DXX-8.5/EA 1041 500 1000 5.10
85E525HEA DBMB85-E525/30E DXX-8.5/EA 1012 525 3000 1.70
B630HEA DBM-B630/30E DXX-8.5/EA 805 630 3000 2.03
85E650MEA DBM85-E750/20E DXX-8.5/EA 1021 650 2000 3.00
C740LEA DBM-C740/15E DXX-8.5/EA 107 740 1500 4.77
85E750MEA DBMB85-E750/20E DXX-17.5/EA 1022 750 2000 3.53
120E750LEA DBM120-E1500H/20E | DXX-17.5/EA 1042 750 1000 7.90
120E750MEA DBM120-E750/20E DXX-8.5/EA 1030 750 2000 3.15
B8B0OOHEA DBM-B800/30E DXX-17 .5/EA 806 800 3000 2.60
85E850HEA DBMB85-E850/30E DXX-17.5/EA 1014 850 3000 2.75
85E1000MEA DBM85-E1000/20E DXX-17.5/EA 1023 1000 2000 4.80
120E1000MEA | DBM120-E1000/20E DXX-17.5/EA 1031 1000 2000 5.30
B1060HEA DBM-B1060/30E DXX-17.5/EA 807 1060 3000 3.39
120E1100LEA DBM120-E2200H/20E | DXX-35/EA 1043 1100 1000 11.50
85E1200HEA DBM85-E1200/30E DXX-17.5/EA 1015 1200 3000 3.90
120E1500LEA DBM120-E3000H/20E | DXX-35/EA 1044 1500 1000 16.00
120E1500MEA | DBM120-E1500/20E DXX-35/EA 1032 1500 2000 7.15
B1600HEA DBM-B1600/30E DXX-35/EA 808 1600 3000 5.08
B1900HEA DBM-B1900/30E DXX-35/EA 809 1900 3000 6.21
120E2000LEA DBM120-E4000H/20E | DXX-35/EA 1045 2000 1000 20.50
120E2200MEA | DBM120-E2200/20E DXX-35/EA 1033 2200 2000 10.70
B300OHEA DBM-B3000/30E DXX-50/EA 810 3000 3000 9.83
120E3000MEA | DBM120-E3000/20E DXX-50/EA 1034 3000 2000 14.70
120E4000MEA | DBM120-E4000/20E DXX-50/EA 1035 4000 2000 19.60
B4400HEA DBM-B4400/30E DXX-70/EA 812 4400 3000 14.36
B5600HEA DBM-B5600/30E DXX-115/EA 813 5600 3000 18.04
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INDUSTRIAL INDEXING SYSTEMS, Inc.
DELTA SERIES PACKAGES

1B-19B001, 1B-19B003, 1B-19B004, IB-19B007

USER’S GUIDE

A.4 MOTOR/DRIVER SPEED TORQUE CURVES

DRAWING NUMBER

120HRA
120HRB
200HRA
200HRB
400LRA
400HRA
480LEA
500HRA
800LRA
800HRA
1000LRA
1000HRA
1050LRA1X
1360HRA
1400HRA
1500LRA
1500LRA1X
1800HRA
2200LRA
2399HRA
2400HRA
2600LRA
2860MRA1X
3300LRA
3400HRA
3700LRA
3700HRA
3740MRA1X
4200MRA1X
5000LRA
5000HRA
5500HRA
6100CRA
6500HRA
7500MRA
8600MRA
10000MRA
10300LRA
13500LRA
14300CRA
B380OHEA
B380OHRA
B380HRA1X
B630HEA
B630HRA
B630HRA1X
BBOOHEA
BBOOHRA
B1060HEA
B1060HRA
B1600HEA
B1600HRA

DESCRIPTION

Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
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1B-19B001, 1B-19B003, 1B-19B004, IB-19B007

USER'S GUIDE

INDUSTRIAL INDEXING SYSTEMS, Inc.
DELTA SERIES PACKAGES

A.4 MOTOR/DRIVER SPEED TORQUE CURVES (cont’d)

DRAWING NUMBER

B1900HEA
B1900HRA
B3000HEA
B3000HRA
B3950MRA
B4400HEA
B4400HRA
B5600HEA
B5600HRA
C740LEA
D30HRA
D30HRB
D50HRA
D50HRB
D100HRA
D100HRB
D200HRA
D200HRB
D400HRA
D600HRA
D800OHRA
85E400MEA
85E525HEA
85E650MEA
85E750MEA
85E850HEA
85E1000MEA
85E1200HEA
120E500LEA
120E750LEA
120E750MEA
120E1000MEA
120E1100LEA
120E1500LEA
120E1500MEA
120E2000LEA
120E2200MEA
120E3000MEA
120E4000MEA

DESCRIPTION

Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
Delta Package
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1B-19B001, 1B-19B003, 1B-19B004, IB-19B007

USER'S GUIDE

INDUSTRIAL INDEXING SYSTEMS, Inc.

DELTA SERIES PACKAGES

A5 DRIVER MOUNTING AND DIMENSIONS

DRAWING NUMBER

DELTA DRIVERS

DSD-1.5/RA & RB
DSD-4.25/RA & RB
DSD-8.5/RA & RB
DSD-17.5/RA
DSD-35/RA
DSD-50/RA
DSD-70/RA
DSD-115/RA

DELTAMAX DRIVERS

DESCRIPTION

DMAX-1.5/RA & RB
DMAX-4.25/RA & RB
DMAX-8.5/RA & RB
DMAX-17.5/RA
DMAX-35/RA
DMAX-50/RA
DMAX-70/RA
DMAX-115/RA

DELTAPRO DRIVERS

DPRO-1.5/RA & RB
DPRO-4.25/RA & RB
DPRO-8.5/RA & RB
DPRO-17.5/RA
DPRO-35/RA
DPRO-50/RA
DPRO-70/RA
DPRO-115/RA

DELTA S DRIVERS

DS-1.5/RA & RB
DS-4.25/RA & RB
DS-8.5/RA & RB
DS-17.5/RA
DS-35/RA
DS-50/RA
DS-70/RA
DS-115/RA

Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive

Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive

Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive

Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
Delta Series Drive
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NOTES:
1.) RECOMMENDED CABINET DEPTH TO BE 10.00 [254.0].

2.) THIS DRAWING ALSO COVERS THE FOLLOWING DRIVES:
DSD—1.5/EA, DSD—-1.5/EAl AND DSD-1.5/EB, DSD—-1.5/EBI,
DSD—1.5/RAl, DSD—1.5/RB AND DSD—1.5/RBI.
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NOTES:

1.) RECOMMENDED CABINET DEPTH TO BE 10.00 [254.0].

2.) THIS DRAWING ALSO COVERS THE FOLLOWING DRIVES:
DSD-4.25/EA, DSD-4.25/EB AND DSD-4.25/RB.
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A NOTES:

1.) RECOMMENDED CABINET DEPTH TO BE 10.00 [254.0].
2.) THIS DRAWING ALSO COVERS THE FOLLOWING DRIVES:

DSD—8.5/EA, DSD—8.5/EAl, DSD—8.5/EB, DSD—8.5/EBI,

DSD—-8.5/RAl, DSD-8.5/RB AND DSD—8.5/RBI.
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/M NoTES:
1.) RECOMMENDED CABINET DEPTH TO BE 10.00 [254.0].

2.) THIS DRAWING ALSO COVERS THE FOLLOWING DRIVES:
DSD—17.5/AA, DSD—17.5/EA, DSD—17.5/EAI AND
DSD-17.5/RAl.
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L A\ nores:

2.) THIS DRAWING ALSO COVERS THE FOLLOWING DRIVES:
DSD—35/EA, DSD—35/EAI AND DSD—35/RAl.
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1.) RECOMMENDED CABINET DEPTH TO BE 12.00 [304.8].

2.) THIS DRAWING ALSO COVERS THE FOLLOWING DRIVES:
DSD-50/EA, DSD—50/EAI AND DSD-50/RAl,
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Bg:jég?ig“KDSdkﬁ/RB\, DS—4.25/RBJ, DS—4.25/RBK, DS-4.25/RBIJ & MOUNTING AND SPACING REQUIREMENTS
DS—4.25/EA, DS—4.25/EAl, DS—4.25/EAJ, DS—4.25/EAK, DS—4.25/EAJ & ] e 4.38 MIN [111.2]
DS—4.25/EAIK
DS—4.25/EB, DS—4.25/EBI, DS—4.25/EBJ, DS—4.25/EBK, DS—4.25/EBl) & 2.68 [68.0] —»=] |l
DS—4.24/EBIK
3.) SHOWN WITH OPTIONAL I/0 BOARD INSTALLED (OPTION "J"). y
e 4.88 [123.9] —w| e 9.00 [228.6] REF — =
4.21 MIN [107.0]
=—— 5.91 [150.0] —=
SEE NOTE 1
5 o g
SEE NOTE 3 ! ! ! !
B | o |
. ' 6.22 [158.0] ! !
6.69 [170.0] o ‘ ‘ ‘ ‘
D 1 1 : :
a e | b
l I l I
al b i o e
© Ll
\ 2.20 MIN [56.0] DRILL & TAP
SEE DETAIL "A” i 10-32 [M5] 3X
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NOTES: /A /B

1.) RECOMMENDED CABINET DEPTH TO BE 10.00 [254.0].

2.) THIS DRAWING ALSO COVERS PRODUCTS:

DS—8.5/RAl, DS—8.5/RAJ, DS—8.5/RAK, DS—8.5/RAIJ & DS—8.5/RAIK
DS-8.5/RB, DS-8.5/RBI, DS—8.5/RBJ, DS—8.5/RBK, DS—8.5/RBIJ &

DS-8.5/RBIK

DS-8.5/EA, DS—8.5/EAl, DS—8.5/EAJ, DS—8.5/EAK, DS—8.5/EAJ &

DS—8.5/EAIK

DS—8.5/EB, DS—-8.5/EBI, DS—8.5/EBJ, DS—8.5/EBK, DS—8.5/EBI &

DS-8.5/EBIK

o

|« 488 [123.9] —=]

¢]

b__difam

g

a1

6.69 [170.0]

| T

O= ofD
E—)

~

[IC T
=

/DEE

DETAIL "A”

1 o e e o e

DETAIL A
TERMINAL COVER OPEN

SHOWN WITH OPTIONAL 1/0 BOARD INSTALLED (OPTION "J").

SEE NOTE 3

e 900 [2286] REF — =]

e 591 [150.0] — =

SEE NOTE 1

DATE SYM

REVISION RECORD DR | CK | CK

20JANO3

B | PER ECN 02-327 CwB

MOUNTING AND SPACING REQUIREMENTS

2.68 [68.0] —m=| |
/
421 MIN [107.0]
fo— e |

}

2.20 MIN [56.0]

1

|
|
|
|
|
6.22 [158.0]
|
|
|
i
‘
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N
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NOTES: /A\ /B\

1.) RECOMMENDED CABINET DEPTH TO BE 10.00 [254.0].
2.) THIS DRAWING ALSO COVERS PRODUCTS:

DS—17.5/RAl, DS=17.5/RAJ, DS—17.5/RAK, DS—17.5/RAIJ &
DS—17.5/RAIK

DS—-17.5/EA, DS—-17.5/EAl, DS—17.5/EAJ, DS—17.5/EAK,
DS—-17.5/EAJ & DS—17.5/EAIK

3.) SHOWN WITH OPTIONAL 1/0 BOARD INSTALLED (OPTION "J7).

|l 6.34 [161.0] — =

SEE NOTE 3

e ]

Ik
E__dffom

6.69 [170.0] =l | [
EE
o

o 10| =

\SEE DETAIL "A”

1 e e

le 000 [228.6] REF — |

e 591 [150.0] — =1
SEE NOTE 1

R

DATE SYM REVISION RECORD DR | CK | CK

20JANO3 B | PER ECN 02-327 CcwB

MOUNTING AND SPACING REQUIREMENTS
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1

|

e 1100 [279.4] REF— o

e 787 [200.0] — =

SEE NOTE 1

NOTES: /A /B\
1.) RECOMMENDED CABINET DEPTH TO BE 12.00 [304.8].

2.) THIS DRAWING ALSO COVERS PRODUCTS:

DS-35/RAl, DS-35/RAJ, DS—35/RAK, DS—35/RAlJ &
DS—35/RAIK

DS—35/EA, DS—35/EAl, DS—35/EAJ, DS—35/EAK,

DS—35/EAJ & DS—35/EAIK

3.) SHOWN WITH OPTIONAL 1/0 BOARD INSTALLED (OPTION

w532 [135.0]— =]
[19) ]
D
9.84 [250.0] i‘ l““jé
=il
iE
A0 o
o N @]

SEE DETAIL "A”
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DATE SYM REVISION RECORD DR | CK | CK

‘ i NOTES: A@ 20JANO3 B | PER ECN 02-327 CwB

1.) RECOMMENDED CABINET DEPTH TO BE 12.00 [304.8].
2.) THIS DRAWING ALSO COVERS PRODUCTS:

MOUNTING AND SPACING REQUIREMENTS

DS—50/RAl, DS—50,/RAJ, DS—50/RAK, DS—50/RAIJ & v
DS—50/RAIK
DS—50/EA, DS—50,/EAl, DS—50/EAJ, DS—50/EAK,
DS—50/EA & DS=50,/EAIK 2.76 MIN [70.0]
3.) SHOWN WITH OPTIONAL 1/0 BOARD INSTALLED (OPTION "J").
— ) / ( ) 421 MIN [107.0] 457 [116.0]
- 1100 [2794] REF — | o s
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[ E—

SEE NOTE

e 1200 [304.8] REF — =}

e 866 [220.0] — =]

1

NOTES: A é

1.) RECOMMENDED CABINET DEPTH TO BE 12.00 [304.8].
2.) THIS DRAWING ALSO COVERS PRODUCTS:
DS—70/RAl, DS—70/RAJ, DS—-70/RAK, DS—70/RAlJ &
DS—70/RAIK
DS—-70/EA, DS—70/EAl, DS—70/EAJ, DS—-70/EAK,
DS—-70/EAJ & DS—70/EAIK

3.) SHOWN WITH OPTIONAL 1/0 BOARD INSTALLED (OPTION "J").

e 6.30 [160.0] —=]

SEE NOTE

14,57 [370.0]

SEE DETAIL "A”

lelelelsieee||sEee]
RO SO MC COM BO BI1 BI2 PA JP1.JP2 NA

DETAIL A
PROTECTIVE COVER REMOVED

AN 2.20 MIN [56.0] JA
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MOUNTING AND SPACING REQUIREMENTS
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SEE NOTE

[

e 12.00 [304.8] REF
e 866 [220.0] — =

1

notes: /A /By

1.) RECOMMENDED CABINET DEPTH TO BE 12.00 [304.8].

2.) THIS DRAWING ALSO COVERS PRODUCTS:
DS—115/RAl, DS—=115/RAJ, DS—115/RAK, DS—115/RAlJ &
DS—115/RAIK
DS—115/EA, DS—115/EAl, DS—=115/EAJ, DS—115/EAK,
DS—115/EAIJ & DS—115/EAKK

3.) SHOWN WITH OPTIONAL 1/0 BOARD INSTALLED (OPTION "J").
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16.14 [410.0]

SEE DETAIL "A”
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B VXD )
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PROTECTIVE COVER REMOVED

SEE NOTE 3
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INDUSTRIAL INDEXING SYSTEMS, Inc.
DELTA SERIES PACKAGES

1B-19B001, 1B-19B003, 1B-19B004, IB-19B007

USER’S GUIDE

A.6 RESOLVER MOTOR DIMENSIONS

DRAWING NUMBER

DBM-120/30R
DBM-200/30R
DBM-400/15R
DBM-400/30R
DBM-500/30R
DBM-800/15R
DBM-800/30R
DBM-800/30RA
DBM-1000/15R
DBM-1360/30R
DBM-1400/30R
DBM-1500/15R

DBM-1500/15R1X

DBM-1800/30R
DBM-2400/30R
DBM-2600/15R
DBM-3700/15R
DBM-3700/30R

DBM-3740/20R1X

DBM-4200/20R
DBM-5000/15R
DBM-5500/30R
DBM-6100/10R
DBM-6500/30R
DBM-7500/20R
DBM-8600/22R
DBM-10000/20R
DBM-10300/15R
DBM-13500/15R
DBM-14300/13R
DBM-B380/30R

DBM-B380/30R1X

DBM-B630/30R

DBM-B630/30R1X

DBM-B800/30R
DBM-B1060/30R
DBM-B1600/30R
DBM-B1900/30R
DBM-B3000/30R
DBM-B3950/20R
DBM-B4400/30R
DBM-B5600/30R
DBM-D30/30R
DBM-D50/30R
DBM-D100/30R
DBM-D200/30R
DBM-D400/30R
DBM-D600/30R
DBM-D800/30R

DESCRIPTION

Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor

Brushless Delta Series Absolute Motor

Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
Brushless Delta Series Motor
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1B-19B001, 1B-19B003, 1B-19B004, IB-19B007 INDUSTRIAL INDEXING SYSTEMS, Inc.
USER'S GUIDE DELTA SERIES PACKAGES
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NOTES: A

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES (MM).

3.) MOTOR WEIGHT 1.1 KG 2.4 LBS.

4.) MOTOR SHAFT SEAL IS STANDARD.

5.) THRUST LOAD 49 N 11 LBS

6.) RADIAL LOAD 147 N 33 LBS

7.) RESOLVER 2X 24000 PPR
QTY 2 ZERO MARKERS.

8.) IP—30 SEALING.
9.) WIRE LEAD OPENINGS ARE UNSEALED.
10.) FLYING LEAD LENGTH 12"+2" [305+50].

DETAIL A &J

RESOLVER CONNECTION
ITT/CANON KPTO1 J10 6P

DETAIL B
AA RED WHT; e

—>F ARMATURE CONNECTION
YEL/WHT! _ ¢ MOLEX 39-01-3049
Ri S c RED. . |

|
RED A
|
S4 !
|

VEL|
R2 ‘

o >
O
W
’Cgé
= 5
wN

BLK
!

[oy)

FO(A)OB 112
& © 5% A 34
D Ju

VIEW OF CONNECTOR VIEW OF CONNECTOR
MATING SOCKET: MATING SOCKET:
RESOLVER: MS3116F—10-6S MOTOR: 39-01-2045

i
BLUE H 4

o=

- 5.32 [135.0] ———=

e 413 [105.0]— =

l=— 1,18 [30.0]

~—0.12 [3.0]

SEE DETAIL °C”

| 1.9680 [50.000]
1.9670 [49.970]

¢

0.08 [2.0]

mr. lw—0.79 [20.0]

— el le—0.24 [6.0]

DETAIL C

- ro.ww [5.00]

0.12 [3.0]

0.5500 [13.992]
0.5510 [14.000]

DATE SYl

<

REVISION RECORD DR | CK | CK

03AUGO0

m

PER ECN 00-246 CwB | EB | CDR)

[60.0]
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NOTES: A

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.

2.) ALL DIMENSIONS ARE IN INCHES (MM).
3.) MOTOR WEIGHT 1.4 KG 3.1 LBS.

4.) MOTOR SHAFT SEAL IS STANDARD.
5.) THRUST LOAD 74 N 16 LBS

6.) RADIAL LOAD 186 N 41 LBS

7.) RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.

8.) IP—30 SEALING.
9.) WIRE LEAD OPENINGS ARE UNSEALED.
10.) FLYING LEAD LENGTH 127+2” [305+50]

DETAIL A

RESOLVER CONNECTION
ITT/CANON KPTO1 J10 6P

VAV

RED WHT: F
|

YEL WHTi £
RED

R1 S1

S4

DETAIL B

ARMATURE CONNECTION

MOLEX 39—01-3049
A RED |

9 B
A T/‘Frﬂ WHT!
R2 BLK !
D |
4 GRN‘
B

o>

VIEW OF CONNECTOR
MATING SOCKET:
RESOLVER: MS3116F—10-6S

VIEW OF CONNECTOR
MATING SOCKET:

MOTOR: 39-01-2045

1

2

+e

w480 [122.0]— =

REF

- 598 [152.0]— =y

0.12 [3.0]

'S
Velor, Yo Yotk

Sortol Number

DETAIL C

$7 [5.00]

le—1.18 [30.0]

1.9680 [50.000]
1.9670 [49.970]

¢

0.08 [2.,0]
- le—0.79 [20.0]
la—0.24 [6.0]

0.5510 [14.000]
0.5500 [13.992]

SEE DETAIL "C”

DATE

REVISION RECORD DR | CK | CK
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SEE DETAIL B

NOTES: A SEE DETAIL "A
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES (MM). X

e 925 [2350]—

e 748 [190.0]—

e 1.77 [45.0]
4.84 [123.0] —=
— L~ 1.57 [40.0]

0.14 [3.5]—=ff=

SEE DETAIL "C”

i

| 3.1490 [80.000]

| 3.1480 [79.965]

i J

)
3.) MOTOR WEIGHT 4.5 KG 9.9 LBS. _ @ 7\
4,) MOTOR SHAFT SEAL IS STANDARD. Y
5.) THRUST LOAD 98 N 22 LBS
6.) RADIAL LOAD 559 N 126 LBS S
7.) RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS,
8.) IP—44 SEALING.
REF.
\
DETAIL A
RESOLVER CONNECTION
A JRC16WRQ-7P DETAIL B
RED/WHT | ARMATURE CONNECTION
] MS3102A16S—1P
YEL/WHT |
— 2
BLU
R1 3
S3
5
R2
6
— 7
0.12 [3.0]

VIEW OF CONNECTOR

MATING SOCKET:
RESOLVER: JMSP1607F

VIEW OF CONNECTOR
MATING SOCKET:

MOTOR: MS3106A16S—1S

—{l~—0.12 [3.0]

1 e 1.26 [32.0]

—f =-0.39 [10.0]

DETAIL C

T@Hﬁ [5.00]

0.7480 [19.000]
0.7470 [18.991]

DATE SYM REVISION RECORD DR | CK | CK

03AUGO0 E | PER ECN 00-246 CWB | EB |CDR

20.28 [27.0]

[95.0]
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NOTES: A

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES (MM).

3.
4.
5.) THRUST LOAD 84 N
6.) RADIAL LOAD 196 N

MOTOR WEIGHT 2.0 KG

4.4 LBS.
MOTOR SHAFT SEAL IS STANDARD.
18 LBS
44 LBS

7.) RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.
8.) IP—30 SEALING.
9.) WIRE LEAD OPENINGS ARE UNSEALED.

10.) FLYING LEAD LENGTH 127+2" [

DETAIL A

RESOLVER CONNECTION
ITT/CANON KPTO1 J10 6P

YAV

RED/WHT
LoF

YEL/WHT | _ ¢
|

RED

|
R1 — C
|
|
|
YELT 4
R2
)
B

A

VIEW OF CONNECTOR
MATING SOCKET:
RESOLVER: MS3116F—10—6S

305+50].

DETAIL B

ARMATURE CONNECTION
MOLEX 39-01-3049

A RED| o 4

|

|

|

|

u

c B

wa WHT 5
BLKI o 5

VIEW OF CONNECTOR
MATING SOCKET:
MOTOR: 39-01-2045

. 614 [156.0]— =

REF

732 [186.0]— =

ffffffff S

l=—1.18 [30.0]

SEE DETAIL "C”

1.9680 [50.000]
1.9670 [49.970]

¢

|-

0.08 [2.0]

l—0.79 [20.0]

—»! =—0.24 [6.0]

DETAIL C

j ro.ww [5.00]

0.12 [3.0]

0.5510 [14.000]
0.5500 [13.992]

DATE SYM REVISION RECORD DR | CK | CK

03AUGO0 E

PER ECN 00-246 CWB | EB | CDR]

SEE DETAIL "A”

SEE DETAIL "B"

00.22 [95.5]
4X

2.36 [60.0]

$3.11 [#79.0]
02.755 [970.00]
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X.XX£+0.01 SHEET NO. REVISION

+ 030 B DATE SCALE
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NOTES: /O\

SEE DETAIL "A” SEE DETALL "B”
1.) MOTOR CAN BE MOUNTED IN ANY POSITION. -
2.) ALL DIMENSIONS ARE IN INCHES (MM). —
3.) MOTOR WEIGHT 3.2 KG 7.1 LBS. X 7
4.) MOTOR SHAFT SEAL IS STANDARD. O @ B —
5.) THRUST LOAD 49 N 11 LBS =
6.) RADIAL LOAD 284 N 64 LBS
7.) RESOLVER 2X 24000 PPR. Ra— I
QTY 2 ZERO MARKERS. =
8.) IP—44 SEALING.
7.60 [193.0] —
. 522 [158.0] |~ 1.38 [35.0]
REF.
3.58 [91.0]—~
— =— 1.18 [30.0]
—{l—0.14 [3.5]
L1 SEE DETALL "C”
= — — ‘47 3.1490 [80.000]
= 3.1480 [79.965]
=4 H
—={=—0.08 [2.0]
DETAIL A - l~-0.98 [25.0]
RESOLVER CONNECTION 039 T100
JRC1BWRQ—7P DETAIL B [10.0]
RED /WHT | ARMATURE CONNECTION
] MS3102A165—1P
YEL/WHT |
2
BLU
R1 3
S3
C
5
R2
6
— 7
DETAIL C

VIEW OF CONNECTOR
MATING SOCKET:

VIEW OF CONNECTOR
MATING SOCKET:

RESOLVER: JMSP1607F

MOTOR: MS3106A16S—-1S

i

0.12 [3.0]

ho.ww [5.00]

0.5510 [14.000]
0.5500 [13.992]

DATE | SYM| REVISION RECORD DR | CK | CK
03AUGO0 | E | PER ECN 00—246 CWs |EB | CDR
00.28 [7.0]
- 4x

[95.0]

INDUSTRIAL INDEXING  SYSTEMS, Inc.

www.iis—servo.com

THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL

INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,

COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
INDUSTRIAL INDEXING SYSTEMS, Inc.

TITLE

MOTOR, BRUSHLESS, DELTA SERIES

UNLESS OTHERWISE SPECIFIED | DRAWN BY
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DRAWNG NUMBER
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NOTES:  /B\ _ DATE |SYM| REVISION RECORD DR | CK | CK
1.) MOTOR CAN BE MOUNTED IN ANY POSITION. i - 03AUG0O0 | E | PER ECN 00-246 CWB | EB | CDR
2.) ALL DIMENSIONS ARE IN INCHES (MM). —

3.) MOTOR WEIGHT 6.2 KG 13.7 LBS.
4.) MOTOR SHAFT SEAL IS STANDARD. | @ B 1
5.) THRUST LOAD 118 N 27 LBS FE—
6.) RADIAL LOAD 647 N 145 LBS 4
7.) RESOLVER 2X 24000 PPR. g
QTY 2 ZERO MARKERS. SEE DETAIL "A” / —
8.) IP—44 SEALING. SEE DETAIL "B” —
e 878 [2230]—
= 7.01 [178.0]
REF.
hzx.zw [107.0]— l<—1.77 [45.0]
=] — =—1.57 [40.0] =
0.12 [3.0] == s 80.35 [89.0]
SEE DETALL "C - 4x
e -~
1 ml 4.80 [122.0]
[ \
4.3300 [110.000]
1 = ‘ a 5,12 [130.0
4.3290 [109.960] ) 50 [ ]
/
\
B | ©6.50 [2165.0]
L] $5.708 [#145.00]
DETAIL A —-—0.12 [3.0]
RESOLVER CONNECTION
JRC16WRQ—-7P DETAIL B e ~—1.26 [32.0]
RED/WHT | ARMATURE CONNECTION | =-0.47 [12.0] .
T JA3102A20—15PC—FO 29
YEL/WHT | .,
A
RED 1>
R1 |
\
\
¢ B whr|
R2 INDUSTRIAL INDEXING SYSTEMS, Inc.
)
WWw.iis—servo.com
DETAIL C THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
e INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
*’ Y*OWW [5.00] INDUSTRIAL INDEXING SYSTEMS, Inc.
‘ TITLE
0.12 [3.0] MOTOR, BRUSHLESS, DELTA SERIES
o Shto e e e | " BOWMAN
VIEW OF CONNECTOR VIEW OF CONNECTOR TOLERANCES AutoCAD FILE LOCATION DBM—800/15R
MATING SOCKET: MATING SOCKET: 0.7480 [19.000] s RN | QCURRENT DS P
BEcAIVED, IMeD 1 AR _XX+0.01 30" 3
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NOTES: ﬁ DATE SYM REVISION RECORD DR | CK | CK
03AUGO0 H | PER ECN 00-246 CWB | EB |CDR

1.) MOTOR CAN BE MOUNTED IN ANY POSITION. e !
2.) ALL DIMENSIONS ARE IN INCHES (MM).

3.) MOTOR WEIGHT 4.5 KG 9.9 LBS. B @ ™\ B B E
4.) MOTOR SHAFT SEAL IS STANDARD. o =

5.) THRUST LOAD 88 N 20 LBS A
6.) RADIAL LOAD 441 N 99 LBS
7.) RESOLVER 2X 24000 PPR. SEE DETAIL "A"
QTY 2 ZERO MARKERS. SEE DETALL "B"
8.) IP—44 SEALING.
e 9925 [2350]—
e 748 [190.0] — e 1.77 [45.0]
REF.
4.84 [123.0] —=|
4 I~ 1.57 [40.0]
=l 0.14 [3.5] —={fla— ] @40)(.28 [27.0]
L1 SEE DETAIL "C” 1
E M w 3.39 [86.0] ;
= — — — ~—]_ 3.1490 [80.000] R [95.0]
i 3.1480 [79.965] i
=/l - J 04.72 [mzo.o]/\
—{l=—0.12 [3.0] $3.937 [100.00]
DETAIL A o098 [25.0] A\
RESOLVER CONNECTION DETAIL B o 039 1100]
N JRCTEWRQ-7P ARMATURE CONNECTION
MS3102A16S—1P
A
RED; A
|
R1 |
|
C B |
WHT B
BLU ! c
R2 ] GRNL . INDUSTRIAL INDEXING SYSTEMS, Inc.
ﬁ\
www.iis—servo.com
DETAIL C
THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
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INDUSTRIAL INDEXING SYSTEMS, Inc.
TIE
0.12 [3.0] MOTOR, BRUSHLESS, DELTA SERIES
DU\SEESS\SOSQH/E;!‘\S&:;ECEZ?) DRAWN BY BOWMAN DRAWNG NUMBER
VIEW OF CONNECTOR VIEW OF CONNECTOR 0.7480 [19.000] e ONCURRENT DWGS DBM—800/30R
MATING SOCKET: MATING SOCKET: 0.7470 [18.991] X.XX40.01 + 030" B DATE SCALE SHEET NO. REVISION
RESOLVER: JMSP1607F MOTOR: MS3106A16S—1S X, XXX+ 0.005 21FEB96 | NTS 1 OF 1 H




NOTES. DATE | SYM| REVISION RECORD DR | CK | CK
1.) MOTOR CAN BE MOUNTED IN ANY POSITION. ] 17JUNGS | B | PER ECN 052250 EB

|
2.) ALL DIMENSIONS ARE IN INCHES (MM).
3.) MOTOR WEIGHT 4.7 KG 10.3 LBS. a2l s _ E
4,) MOTOR SHAFT SEAL IS STANDARD. N\ N\ =
5.) THRUST LOAD 88 N 20 LBS 1
6.) RADIAL LOAD 441 N 99 LBS

SEE DETAIL "A”

SEE DETAIL "B”

. 1095 [2780] —

e 917 [2330]— l~—1.77 [45.0]

REF.
4.84 [123.0]—=|
-4 l=—1.575 [40.00]
E 0.14 [3.5]—f— ¢4O><.28 [¢7.0]
SEE DETAIL "C” i
H 3.39 [B6.0]
% — 1
3.1496 [80.000] R | 374 [95.0]

? = 7 — — 3.1482 J[79,965]

el 0.118 [3.00]

|~ 0.983 [24.98] /A

DETAIL B

ARMATURE CONNECTION
MS3102A16S—1P

l=—0.39 [10.0]

DETAIL A
RESOLVER/ENCODER CONNECTION
JRC16WRQ—14P

DETAIL C
MOTOR SHAFT DETAIL

jj t«m% [5.0]

0.118 [3.0]

VIEW OF CONNECTOR
MATING SOCKET:

VIEW OF CONNECTOR

MATING SOCKET:
RESOLVER: JRC16WPQ—14S

©0.7480 [19.000]
©0.7477 [18.991]

MOTOR: MS3106A16S-1S

©3.937 [2100.0]

94.72 [2120.0]
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DATE SYM REVISION RECORD DR | CK | CK

NOTES:A * 03AUGO0 E | PER ECN 00-246 CWB |EB |CDR

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES (MM).

3.) MOTOR WEIGHT 7.8 KG 17.2 LBS. f% 2%
4.) MOTOR SHAFT SEAL IS STANDARD. =
5.) THRUST LOAD 118 N 27 LBS

6.) RADIAL LOAD 676 N 152 LBS SEE DETAIL "A” ~

7.) RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.

8.) IP—44 SEALING.

SEE DETAIL "B” —

9.49 [241.0]
I~ 7.72 [196.0] l~—1.77 [45.0]
REF.
hzx.gz [125.0]—=
— l~—1.57 [40.0] —

i 0.12 [3.0]

90.35 [99.0]

4X
== = = = — 512 [130.0]

| . .
A
A 4.3300 [110.000]
4.3290 [109.960] Sd
|| /
S
= #6.50 [9165.0]
I #5.708 [2145.0]

SEE DETAIL "C”

DETAIL A —{=-0.12 [3.0]
RESOLVER CONNECTION DETAIL B - . 1.26 [32.0]
JRCTBWRQ-7P ARMATURE CONNECTION —f —0.47 [12.0] .
RED/WHT | _ , JA3102A20—15PC—FO 20
YEL/WHT | A
BLU |
R1
S3
B INDUSTRIAL INDEXING SYSTEMS, Inc.
5 c
R2 6 WWw.iis—servo.com
7 DETA[L C THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
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0.197 [5.00] COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
INDUSTRIAL INDEXING SYSTEMS, Inc.
TITLE
0.12 [3.0] MOTOR, BRUSHLESS, DELTA SERIES
oo s cegs ey | M & BOWMAN ORAVING NONBER
VIEW OF CONNECTOR VIEW OF CONNECTOR TOLERANCES AutoCAD FILE LOCATION
. . 0.7480 [19.000] G ——— [WeR ] Q:\CURRENT DWGS DBM—1000/15R
MATING SOCKET: MATING SOCKET: 0.7470 [18.991] X.XX+0.01 + 030" DATE SCALE SHEET NO. REVISION
RESOLVER: JMSP1607F MOTOR: MS3106A20—15S ’ ’ XXXX£0.005 | B 21FEB96 | NTS 1 OF 1 £




DATE |[SYM| REVISION RECORD DR | cK | CK
NOTES: /B

27JANO3 | F | PER ECN 03-009 cwWB
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT IS 7.3 KG 16.1 LBS.
4.) MOTOR SHAFT SEAL IS STANDARD. - *’7’7’77’7’7’7’7’7’7’7’7’%flj
5.) THRUST LOAD 102 N 23 LBS. E]
6.) RADIAL LOAD 283 N 64 LBS.
7.) RESOLVER IS 2X 24000 PPR.
QTY 2 ZERO MARKERS.
8.) IP—65 SEALING.
SEE DETAIL "A”
12.42 [315.5] SEE DETAIL "B”
[—7800 [2032] —
0.41 [10.4] = |-
ﬂﬂﬂ 0.12 [3.0] SEE DETAIL "C 20,28 [07.2]
| [ 4X
‘ 03.937 [woo‘oo}\
I
[540 io.os] " / ) \
137.2 £2.0
- AR S o= W S [ Wsen teno
311293 [79.973 \ 7%52 [92.0]
‘ =l |
»j l:WﬂS [30.0]
. 0.78 [19.8
DETAIL B /A\/D\/A\ [19:8]
MQTOR/THERMOSTAT CONNEGTION
MS3102A20-15P
DETAIL A PHASE (B) rep
RESOLVER CONNECTION e
MS3112E10-6P
YEL A
PHASE (A PHASE (C) BRN |
e P INDUSTRIAL INDEXING SYSTEMS, Inc.
0 o DETAIL C /A !
c OPEN 170° C £ 5 C Bk 1o¢ fw-lisTsenve-com
1T 4 ave 120 vac gic *‘ 0.197 [5.00]
£ CLOSE 132 C = 5 C = F 0.196 [4.97] THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
F & AWG GRN/YEL L INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
=D L COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
n H7 INDUSTRIAL INDEXING SYSTEMS, Inc.
To © o8 TE
o o . MOTOR, BRUSHLESS, DELTA SERIES
8 L 0.433 [11.00 UNLESS OTHERWISE SPECIFIED | DRAWN BY BAIER DRAWING NUMBER
0429 E,‘ 090} DIMENSIONS ARE INCHES (mm)
XA‘%N?S%%EETE‘CTOR VIEW OF CONNECTOR 0.5515 [14.008] A e O CLURRENT DWGS DBM—1360/30R
= : MATING SOCKET: 0.5511 [13.997 XXX£0.01 + o030 DATE SCALE SHEET NO. REVISION
RESOLVER: MS3116E10-6S MOTOR: MS3106A20—15S ) L13.997] Ynowanos |7 B 04SEP98 | ——— 1 OF 1 F




NOTES: A
1.
2.) ALL DIMENSIONS ARE IN INCHES (MM).
3.) MOTOR WEIGHT 6.2 KG 13.7 LBS.
4.) MOTOR SHAFT SEAL IS STANDARD.

5.) THRUST LOAD 98 N 22 LBS

MOTOR CAN BE MOUNTED IN ANY POSITION.

6.) RADIAL LOAD 510 N 115 LBS
7.) RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.
8.) IP—44 SEALING.
ﬁ
DETAIL A
RESOLVER CONNECTION
A JRC16WRQ—7P
RED/WHT |
|
YEL/WHT |,
BLU |
R1
s3
5
R2
6
—7

VIEW OF CONNECTOR

MATING SOCKET:
RESOLVER: JMSP1607F

SEE DETAIL A"~

SEE DETAIL "B” /

—

- 1,77 [45.0]
l~—1.57 [40.0]

”—“ 4.3300 [110.000]
I~ 4.3290 [109.960]

DETAIL C

?97 [5.00]

= 0.12 [3.0]

e 1.26 [32.0]

- 0.47 [12.0]

8.78 [223.0]—
I~ 7.01 [178.0] ———]
REF.
me [107.0] —=
L 1
\77
DETAIL B
ARMATURE CONNECTION
JAZ102A20—15PC—FO
0.12 [3.0]

VIEW OF CONNECTOR
MATING SOCKET:

MOTOR: MS3106A20-15S

0.7480 [19.000]
0.7470 [18.991]

SEE DETAIL "C”

DATE SYM REVISION RECORD DR | CK | CK
03AUGO0O E | PER ECN 00-246 CWB |EB |CDR
$0.35 [#9.0]
/: ~ > 4X
4.80 [122.0]

96.50 [#165.0]
#5.708 [#145.00]
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TOLERANCES
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AutoCAD FILE LOCATION
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A

NOTES:

ALL DIMENSIONS ARE IN INCHES (MM).
MOTOR WEIGHT 11 KG 24.2 LBS.
MOTOR SHAFT SEAL IS STANDARD.
THRUST LOAD 118 N 26 LBS
RADIAL LOAD 706 N 158 LBS
RESOLVER 2X 24000 PPR.

QTY 2 ZERO MARKERS.

8.) IP—44 SEALING.

NoosuNc

ﬁ
DETAIL A
RESOLVER CONNECTION

A JRCTBWRQ-7P
RED/WHT | _ |
YEL/WHT |
R1
R2

VIEW OF CONNECTOR
MATING SOCKET:
RESOLVER: JMSP1607F

MOTOR CAN BE MOUNTED IN ANY POSITION.

47
40O - _
]
7 /
SEE DETAIL "A"~ |
SEE DETAIL "B" il
1146 [2910] —
929 [236.0]
REF.
6.50 [165.0] 216 [55.0]
4 197 [50.0]
0.12 [3.0]
SEE DETAIL "C"
- |
s | [ — _ _ _ 1 4.3300 [110.000]
| 4.3290 [109.960]
\,7
1 1,77 [45.0] A\
DETAIL B ol 047 [12.0]
ARMATURE CONNECTION
JA3102A20—15PC—FO
A
RED, 5
|
|
|
¢ B whr
DETAIL C

*‘ t«o.aw 4 [8.00]

0.16 [4.0]

VIEW OF CONNECTOR
MATING SOCKET:
MOTOR: MS3106A20-15S

0.9450 [24.000]
0.9440 [23.991]

DATE SYM REVISION RECORD DR CK | CK
03AUGO0O F PER ECN 00—246 CWB | EB |CDR
00.35 [©9.0]
—~ ~ 4X
/ -~
4.80 [122.0]
\
! 5.12 [130.0]
SQ
/
$6.50 [#165.0]
©5.708 [¢145.00]
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NOTES: A

1)) MOTOR CAN BE MOUNTED IN ANY POSITION. —
2.) ALL DIMENSIONS ARE IN INCHES (MM).
3.) MOTOR WEIGHT 11 KG 24.2 LBS. 1D ) B | —
4.) MOTOR SHAFT SEAL IS STANDARD. "\
5) THRUST LOAD 118 N 26 LBS 4
T 00 TN S e =] I
" QTY 1 ZERO MARKER. SEE DETAL "8~ L]
8.) IP—44 SEALING. 1146 [2010]—
.~ 929 [2360]— ]
REF.
6.50 [165.0]— = - 2.16 [55.0]
4 =—1.97 [50.0]
% =l 0.12 [3.0] =l
SEE DETAIL "C”
| ,J:L* ]
ﬁ = — _ — = 7= #3300 [110.000]
4.3290 [109.960]
\77
DETAIL A -+ =—1.77 [45.0]
RESOLVER CONNECTION DETAIL B o «0.47 [12.0]
JRCT6WRQ—7P ARMATURE  CONNECTION
RED/WHT JA3102A20-15PC—FO
YEL/WHT
o < BLU
S3 c
7
R2
6 DETAIL C
5
ﬂ ho.zu [8.00]
R DRILL & TAP
[N M6 x 1 % .75 [19.0] P
0.16 [4.0]

VIEW OF CONNECTOR
MATING SOCKET:
RESOLVER: JMSP1607F

VIEW OF CONNECTOR
MATING SOCKET:

MOTOR: MS3106A20-15S

0.9450 [24.000]

0.9440 [23.991]

DATE SYM REVISION RECORD DR | CK | CK
20JANOS C | PER ECN 05-022 EB
0.35 [#9.0]
1 1~ 4X
P il
4.80 [122.0]

06.50 [#165.0]
$5.708 [#145.00]
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NOTES: A

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
ALL DIMENSIONS ARE IN INCHES (MM).

3.) MOTOR WEIGHT 7.8 KG 17.2 LBS.

MOTOR SHAFT SEAL IS STANDARD.

5.) THRUST LOAD 98 N 22 LBS

2.

4,

6.
7.

RADIAL LOAD 539 N 121

RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.

8.) IP—44 SEALING.

=
s

SEE DETALL "A"—~
SEE DETAI

9.49 [241.0] — .

e 772 [1960]— |

DETAIL A

RESOLVER CONNECTION
JRC16WRQ—-7P

& RED/WHT

YEL/WHT

BLU

R1
S3

R2

VIEW OF CONNECTOR
MATING SOCKET:
RESOLVER: JMSP1607F

REF.
hzx.gz [125.0]— = e 1.77 [45.0]
v 157 [40.0]
=l 0.12 [3.0] =l
SEE DETAILL "C”
L1 n
j _ _ _ 14.3300 [110.000]
J 4.3290 [109.960]
\77
—lle0.12 [3.0]
DETAIL B N l=—1.26 [32.0]
ARMATURE CONNECTION
JA3102A20—15PC—FQ - =047 [12.0]
A
DETAIL C
‘.‘ hmw [5.00]
0.12 [3.0]

VIEW OF CONNECTOR
MATING SOCKET:

0.7480 [19.000]
0.7470 [18.991]

MOTOR: MS3106A20—15S

DATE SYM REVISION RECORD DR | CK | CK
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NOTES: ﬁ

)

2.)

3.) MOTOR WEIGHT 11 KG 24.2 LBS.
4,) MOTOR SHAFT SEAL IS STANDARD.
5,) THRUST LOAD 98 N 22 LBS

6.) RADIAL LOAD 559 N 125 LBS
7.)

RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.

8.) IP—44 SEALING.

MOTOR CAN BE MOUNTED IN ANY POSITION. M
ALL DIMENSIONS ARE IN INCHES (MM).

ﬁ
DETAIL A

RESOLVER CONNECTION
& JRC16WRQ-7P

RED/WHT
YEL/WHT
BLU

R1
S3

R2

|
e @) _
U/
7
SEE DETAIL "A” L L
SEE DETAL 78"~ ]
11.46 [291.0]—
Il 9.29 [236.0]
REF.
r_iaso [165.0] ——= l<—2.16 [55.0]
= — l-—1.97 [50.0]
0.12 [3.0]—l—
SEE DETAIL "C”
f— a
== = = — — — 4.3300 [110.000]
| 4.3290 [109.960]
\77
- 177 [45.0] A\
_DETAIL B
ARMATURE CONNECTION — =0.47 [12.0]
JA3102A20-15PC~FO
A
B
c
D DETAIL C

jj ‘fo‘zm [8.00]

DATE SYM REVISION RECORD DR | CK | CK
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$0.35 [#9.0]
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~ ~
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NOTES: A\ | o
1.) MOTOR CAN BE MOUNTED IN ANY POSITION. P 0
2.) ALL DIMENSIONS ARE IN INCHES (MM).
3.) MOTOR WEIGHT 20.0 KG 44.1 LBS.
4.) MOTOR SHAFT SEAL IS STANDARD. @}
5.) THRUST LOAD 284 N 64 LBS - ] i
6.) RADIAL LOAD 1350 N 303 LBS -
7.) RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS. CEE DETAL "A*— 1

8.) IP—44 SEALING.

SEE DETAIL "B"

12,48 [317.0]
9.37 [238.0]

REF
h@os [154,.0]—=

—

l—3.11 [79.0]

SEE DETAIL "C”
. — a
~ ~ L L= | 4.5000 [114.300]
4.4980 [114.260]
i L
_DETAIL A ] l~—2.36 [60.0]
RESOLVER CONNECTION
JRCTBWRQ—7P _DETAIL B | 075 [19.0]
ARMATURE CONNECTION
RED/WHT, ] MS3102A24—10P

A RED

DETAIL C

FBEBB [10.00]

0.18 [4.5]

VIEW OF CONNECTOR

VIEW OF CONNECTOR

MATING SOCKET:
MOTOR: MS3106A24—-10S

1,378 [35.01]
1.377 [35.00]

MATING SOCKET:
RESOLVER: JMSP1607F

DATE SYM REVISION RECORD DR | CK | CK

03AUGO0 D | PER ECN 00-246 CWB | EB |CDR

90,55 [#14.0]
4x
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7% 7.08 [180.0]
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NOTES: /&

MOTOR CAN BE MOUNTED IN ANY POSITION.
ALL DIMENSIONS ARE IN INCHES (MM).
MOTOR WEIGHT 27.0 KG 59.5 LBS.
MOTOR SHAFT SEAL IS STANDARD.
THRUST LOAD 284 N 64 LBS

RADIAL LOAD 1450 N 326 LBS
RESOLVER 2X 24000 PPR.

QTY 2 ZERO MARKERS.

8.) IP—44 SEALING.

Nooh N

DETAIL A

RESOLVER CONNECTION
@ JRC16WRQ—-7P

RED/WHT, 1

VIEW OF CONNECTOR

MATING SOCKET:

SEE DETAIL "A"/ L I

DETAIL B

ARMATURE CONNECTION
MS3102A24—-10P

SEE DETAL ”B"/

e 11.34 [2880]——

“78,03 [204.0]
7

14.45 [367.0]—— .|

0.20 [5.0] -}~

l=—3.11 [79.0]

/SEE DETAIL "C”

45000 [114.300]

| 4.4980 [114.260]

DETAIL C

0.18 [4.5]

VIEW OF CONNECTOR
MATING SOCKET:

RESOLVER: JMSP1607F

MOTOR: MS3106A24-10S

jj ‘«0,393 [10.00]

1.378 [35.01]
1,377 [35.00]

|~ 2.36 [60.0]

—= =0.75 [19.0]

$9.06 [8230.0]
07.874 [9200.00]
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NOTES: A -

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES (MM).

3.) MOTOR WEIGHT 20 KG 44 LBS. TSI
4.) MOTOR SHAFT SEAL IS STANDARD. I T -
5.) THRUST LOAD 235 N 52 LBS.
6.) RADIAL LOAD 1068 N 240 LBS.
7.) RESOLVER 2X 24000 PPR.

QTY 2 ZERO MARKERS.

IP—44 SEALING. SEE DETAIL "B”

SEE DETAIL "A”

8.

N2

e 1248 [3170]———— |

. 9.37 [238.0]
REF

haoes [154.0] —=
| l«—3.11 [79.0]
0.20 [5.0] - |=—

@ SEE DETAIL "C”
[ ] a

— |l g———— 4.5000 [114.300]
4.4980 [114.260]

29.06 [8230.0]
07.874 [8200.00]

DATE SYM REVISION RECORD DR | CK | CK

03AUGO0 E | PER ECN 00-246 CWB | EB |CDR

90.55 [214.0]
4X

6.22 [158.0]

7% 7.08 [180.0]
sQ

DETAIL A . L~ 2.36 [60.0]
RESOLVER CONNECTION
JRC1B8WRQ—7P w ——  ~0.75 [19.0]
ARMATURE CONNECTION
RED/WHT, . 4 MS3102A24~10P 90
4X
INDUSTRIAL INDEXING SYSTEMS, Inc.
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TITLE
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NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT 20 KG 44 LBS.

4.) MOTOR SHAFT SEAL IS STANDARD.

5.) THRUST LOAD 183 N 41 LBS.

6.) RADIAL LOAD 510 N 114 LBS.

7.) RESOLVER IS 1X 12000 PPR.
QTY 1 ZERO MARKER.

8.) IP—65 SEALING.

DETAIL A

19.48 [494.8]
MAX

17.51 [444.8]
MAX

15.43 [391.9]
REF

1.46 [37.0]—
MIN [ J

0.14 [3.6]—

10
O
N
=
ﬁ
U

DATE |SYM| REVISION RECORD DR | CK | CK
250CT01 | B | PER ECN 01-374 CWB
SEE DETAIL "A”
I~ 1.97 [50.0]
SEE DETAIL "B”
— 90.368 [89.36]
90.354 [89.00]
4X
SEE DETAIL "C”
/ 319 [81.1]
MAX
I
453 [115.0]

DETAIL B
ARMATURE CONNECTION
MS3102E20-15P

0.49 [1 2.4]4 L

+0.0006 [0.013]

95.118 [#130.00]

RESOLVER CONNECTION PHASE () bt 4.3307 [110.000] ¢ 604 [0.009]~ 90
MS3112—10-6P A 4X
YEL A
5 PHASE (C) .
D bC
. Gy INDUSTRIAL INDEXING SYSTEMS, Inc.
T
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DATE SYM REVISION RECORD DR | CK | CK
NOTES: L
1.) ALL DIMENSIONS ARE IN INCHES [MM]. 14SEPO4 O | PER ECN 04-361 cws
2.) AXIAL LOAD: 23 KG 50 LBS MAX.
3.) RADIAL LOAD: 68 KG 150 LBS MAX
©® 1.00 [25.4 MM] FROM FACE.
4.) MOTOR SEALED TO IP65.
5.) MOTOR SHAFT: 416 STAINLESS STEEL. [
6.) MOTOR FINISH: BLACK MATT FINISH.
7.) MOTOR WEIGHT: 22.7 KG 50 LBS.
SEE DETAIL "A”
SEE DETAL "B”
13.06 [331.7] l=—1.99 [50.5]
MAX 1,80 [45.7]
MIN 0.14 [3.8] —= =
SEE DETAIL "C” ©0.433 [#11.00]
4X T
3.8 [97
MAX[ !
| R B R R | 5.118 [130.00]
5.117 [129.97]
142.0]
~—1.46 [37.1] MIN
1 L 1.64 [41.7] 96,496 [2165.00]
DETAIL B 0.79 [20.1]—= |-
ARMATURE CONNECTION
DETAIL A MS3102E24—-10P
RESOLVER CONNECTION PHASE (U) RED
MS3112E10-6P A
PHASE (W)
B
WHT |y o
CRUAEL INDUSTRIAL INDEXING SYSTEMS, Inc.
b D
] ] al WHT 1y o\ THERMAL OVERLOAD www.iis—servo.com
OPEN 170'C £5°C 120 VAC/VDC MAX
CLOSE 132°C +5'C WHT 1y £ (4 AMP MAX DETAIL C THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
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Fo o8 TITLE
o o
£ C MOTOR, DELTA SERIES
2 | )
[ | DRAWN BY M
o B ] " BOWMAN TG W
VIEW OF CONNECTOR VIEW OF CONNECTOR 0.3144 [7.986] TOLERANCES AutoCAD. FILE LOCATION DBM*4ZOO/ZOR
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$9.06 [@230,0J)\

07.874 [$200.00]

NoTES: &
7.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES (MM).
3.) MOTOR WEIGHT 34 KG 75 LBS.
4.) MOTOR SHAFT SEAL IS STANDARD.
5.) THRUST LOAD 284 N 64 LBS B
6.) RADIAL LOAD 1520 N 342 LBS
7.) RESOLVER 2X 24000 PPR. X /
QTY 2 ZERO MARKERS. SEE DETAIL "A
8.) IP—44 SEALING.
SEE DETAIL "
16.42 [417.0]
e 6,50 [165.1]— 13.31 [3380]—
MAX RE|
%—6.35 [161.2] —=
MIN . =~ 3.11 [79.0]
0.20 [5.0] - =
Q /SEE DETAIL "C’
—H
,/;
— — | ———1 45000 [114.300]
— 4.4980 [114.260]
\7 [
DETAIL A — l~—2.36 [60.0]
RESOLVER CONNECTION
A ReTewRa- 7P = =075 [19.0]
RED/WHT .
DETAIL B

ARMATURE CONNECTION

VIEW OF CONNECTOR

MATING SOCKET:
RESOLVER: JMSP1607F

DETAIL C
— 0.393 [10.00]
0.392 [9.95]

0.18 [4.5] +

1.3783 [35.010]
1.3779 [35.000]

$0.55 [814.0]
4x

DATE | SYM| REVISION RECORD DR | CK | CK
17JUNO4 | E | PER ECN 04-255 cwB
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| 2X
|
3.75 [95.2]

MAX l

7.08 [180.0]

90"
4x
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A DATE |SYM| REVISION RECORD DR | CK | CK
NOTES: — T 03AUGOO | D | PER ECN 00-246 CWB | EB | CDR
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES (MM). — O|O]010
3.) MOTOR WEIGHT 27.0 KG 59.5 LBS.
4.) MOTOR SHAFT SEAL IS STANDARD. Ol0I0TO
5.) THRUST LOAD 235 N 53 LBS |
6.) RADIAL LOAD 1147 N 258 LBS /L@J( il WIOIB®
7.) RESOLVER 2X 24000 PPR. SEE DETAIL "A” oo O O O O
QTY 2 ZERO MARKERS. felalolo
8.) IP—44 SEALING. — S [ 1]
SEE DETAL 'B”
SEE DETAIL "D" DETAIL D
e 650 [165.1] —] 1445 [367.0]—— .| e
MAX
e 11.34 [2880]—
REF le 4,35 [110.4] = #1.06 [226.9]
MIN | 2X
— e 311 [79.0] i
0.20 [5.0] === ‘ CD/
3.75 [95.2]
O MAX ~ R 20.55 [614.0]
SEE DETAIL “C” e NN 4x
- /
[— 4.5000 [114.300]
e = = = = e "~ 4.4980 [114.260] gdoa [180.0]
\ [ \
o= $9.06 [#230.0]
#7.874 [9200.00]
DETAIL A . l<—2.36 [60.0]
RESOLVER CONNECTION
A JRC16WRQ—7P -~ =0.75 [19.0]
RED/WHT
1 50
4X
INDUSTRIAL INDEXING SYSTEMS, Inc.
DETAIL B WWWw.iis—servo.com
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0.392 [9.95] TE
MOTOR, BRUSHLESS, DELTA SERIES
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e e Sntos et e | " BOWMAN
TOLERANCES AutoCAD FILE LOCATION
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DATE SYM REVISION RECORD DR | CK | CK

NOTES: [l 15JANO3 0 | PER ECN 03-025 CwWB

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES [MM]. D

3.) MOTOR WEIGHT IS 29.9 KG 66 LBS.
4.) MOTOR SHAFT SEAL IS STANDARD.
5.) THRUST LOAD 332 N 75 LBS.

6.) RADIAL LOAD 887 N 200 LBS. ]

7.) RESOLVER IS 3X 36000 PPR.
QTY 3 ZERO MARKERS.

8.) IP—65 SEALING. H

19.17 [487.0]

SEE DETAIL "A"
17.20 [437.0] SEE DETAIL "B"
REF /

0.51 [13.0] == =

014 [3.6] =
. 00.43 [911.0]
| SEE DETAIL "C 4%
: ‘ !
8.025 £0.08 ,
[203.83 £2.0] /
5.1188 [130.020] | 142.0]
I I | i 5.1177 [129.990] '
T
} ‘_J $6.496 [meaooJ/
=—1.97 [50.0
DETAIL A DETAIL B [50.0]
MOTOR/THERMOSTAT CONNECTION | ~—1.46 [37.0
RESOLVER CONNECTION HERMOS AT o [37.0] i
JMR1607M PHASE (8) " 90
RED/WHT | | WHT 5B ax
YEL/WHT | 5
R1 Bt s PHASE (C
PHASE (A
- © (A BRN bA INDUSTRIAL INDEXING SYSTEMS, Inc.
RED
" > C Www.iis—servo.com
R2 7 OPEN 170° C + 5 C BE DETAIL C
e close 157 ¢ + 5 0 LU BLK_* AVP_120 VAGs p DD SYCTEV, e AND. 15 1SS0ED. I STRILT CONTOEWCE. A 1 AL NOL BE REPRODUCED,
5 GRN/YEL 8 AWG D *‘ 0.3149 [8.000] COPIED. OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITEN PERMISSION OF;
0.3135 [7.964] INDUSTRIAL INDEXING SYSTEMS, Inc.
TITLE
0.787 [20.00] MOTOR, BRUSHLESS, DELTA SERIES
050 o0l e A R ] ™™ ¥ BOWMAN G
TOLERANCES AutoCAD FILE LOCATION
VIEW OF CONNECTOR VIEW OF CONNECTOR 0.9452 [24.008] XXt ———  [ANGULAR Q\CURRENT DWGS DBM-6100/10R
MATING SOCKET: MATING SOCKET: 0.9447 [23,995] XXX+ 0.01 + 030" B DATE SCALE SHEET NO. REVISION
RESOLVER: JMSP1607F MOTOR: MS3106A20—-15S ) ) X.XXX£ 0.005 15JANO3 NTS 1 0F 1 0




NOTES: A

‘ DATE | SYM| REVISION RECORD DR | CK|CK
MOTOR CAN BE MOUNTED IN ANY POSITION. ] —— Q3AUCCO | D | PER ECN 00-246 CWB | EB | COR
ALL DIMENSIONS ARE IN INCHES (MM). ] N O|0|0|O
MOTOR WEIGHT 34 KG 75 LBS.
MOTOR SHAFT SEAL IS STANDARD. OlO101O
THRUST LOAD 235 N 52 LBS _ || | -
RADIAL LOAD 1205 N 270 LBS /{'@'} @ G @
RESOLVER 2X 24000 PPR. SEE DETAIL "A" O O O O
QTY 2 ZERO MARKERS.
IP—44 SEALING. a— U 1]
SEE BETL 3 N
16.42 [417.0 _DETAIL D
l«——6.50 [165.1] — 42 [417.0]
" REF [336.0] 01.06 [926.9]
j«e——6.25 [158.7] —= | 2X
MIN !
] l~3.11 [79.0] | )/
|
0.20 [5.0] == = 3.75 [95.2]
Q MAX B _ 30.55 [814.0]
/SEE DETAIL "C” P RN 4x
— f \
= \
e 4.5000 [114.300]
T 14,4980 [114.260] ] 75'88 [180.0]
!
— $9.06 [6230.0] )\ /
®7.874 [Qszoo 00]
DETAIL A - - 2.36 [60.0}
RESOLVER CONNECTION
JRC1BWRQ—7P 0.75 [19.0]
RED/WHT, _
INDUSTRIAL INDEXING SYSTEMS,
WWWw.iis—servo.com
DETAIL B
ARMATURE CONNECTION THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
DETA]L C INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
A RED COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
0.393 [10.00] INDUSTRIAL INDEXING SYSTEMS, Inc.
0.392 [9.95] TILE
MOTOR, BRUSHLESS, DELTA SERIES
o 0.18 [4.5] s T eord [P ST BOWMAN
TOLERANCES AutoCAD FILE LOCATION
VIEW OF CONNECTOR . GRNI 13783 [35.010] Y@ ___  |m@Dw | Q:\CURRENT DWGS DBM—6500/30R
MATING SOCKET: 1—'—<: 1’3779 [35. oo@] X.XX£0.01 + 030 B DATE SCALE SHEET NO. REVISION
RESOLVER: JMSP1607F ) ) X XXx& 0.005 28JUN96 | NTS 1 OF 1 D




NOTES: A

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.

2.) ALL DIMENSIONS ARE IN INCHES (MM).
3.) MOTOR WEIGHT 44 KG 97 LBS.

4.) MOTOR SHAFT SEAL IS STANDARD.

5.) THRUST LOAD 294 N 66 LBS

6.) RADIAL LOAD 1372 N 308 LBS

7.) RESOLVER 2X 24000 PPR,
QTY 2 ZERO MARKERS.

8.) IP—44 SEALING.

ZioN

e 6.35 [161.2] —=
MAX

DETAIL A

RESOLVER CONNECTION
JRC1BWRQ-7P

VIEW OF CONNECTOR
MATING SOCKET:

RESOLVER: JMSP1607F

COVER REMO\/ED/

SEE DETAIL "A”

SEE DETAI
SEE DETAI

4.37 [111.0]
MAX

HOLE PLUG—

DETAIL B

ARMATURE CONNECTION

A
=

e 1236 [314.0]
F

ﬂ
1 | oo

16.69 [424.0] — |

RE|

e 577 [146.5]—=
A [

a0l Ol
a@o] O]
dela o

o0 O

l—4.33 [110.0]

7.70 [

"~ 7.8700 [

99,251 [¢235.00]
- l=—3.15 [B0.0]

= =-0.79 [20.0]

DETAIL C

0.472 [12.00]

1 )1 0.470 [11.95]

0.20 [5.0]

1,6535 [42.000]
1.6529 [41.984]

DATE SYM REVISION RECORD DR | CK | CK

03AUGO0 D | PER ECN 00-246 CWB | EB | CDR

DETAIL D A

é 01.06 [226.9]
2X

3.37 [85.6]
MAX

220.0]

INDUSTRIAL INDEXING SYSTEMS, Inc.

www.iis—servo.com

THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;

INDUSTRIAL INDEXING SYSTEMS, Inc.

TITLE

MOTOR, BRUSHLESS, DELTA SERIES

UNLESS OTHERWISE SPECIFIED | DRAWN BY WING NUME
OMENSIONS ARE NCHES (mm) BOWMAN PRAG e
TOLERANCES AutoCAD FILE LOCATION
XX+ ——— ANGULAR Q:\CURRENT DWGS DBM775OO/ZOR
XXX+ 0.01 + 030" B DATE SCALE SHEET NO. REVISION
X XXX+ 0.005 01JUL97 | NTS 1 OF 1 D




NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION,
2.) ALL DIMENSIONS ARE IN INCHES [MM].

3.) MOTOR WEIGHT IS 29.9 KG

4.) MOTOR SHAFT SEAL IS STANDARD.
5.) 75 LBS.
200 LBS.
7.) RESOLVER IS 3X 36000 PPR.

THRUST LOAD 332 N
6.) RADIAL LOAD 887 N

QTY 3 ZERO MARKERS.
8.) IP—65 SEALING.

66 LBS.

8.025 +0.08
[203.83 +2.0]

DETAIL A

RESOLVER CONNECTION
MS3112E10-6P

T Mmoo o o >

VIEW OF CONNECTOR
MATING SOCKET:

RESOLVER: MS3116F10-6S

PHASE (A)

OPEN 170" C £ 5 C H 3
CLOSE 1327 C + 5 C

REF

17.20 [437.0]

19.17 [487.0]

0.51 [13.0] —f

0.14 [3.6] o=

DATE SYM REVISION RECORD DR | CK | CK
03AUGO0 C | PER ECN 00-246 CWB | EB |CDR
SEE DETAIL "A”
SEE DETAIL "B”

SEE DETAIL "C”
5.1188 [130.020] /
5.1177 [129.990] T

PHASE (B)

DETAIL B

MOTOR/THERMOSTAT CONNECTION
MS3102E24—10P

J1

RED
> C
BR
N > E
PHASE (C)  WHT DA
t
BLK N
t
BLK 4 AMP 120 VAC, .
t
GRN/YEL 8 AWG B
t

VIEW OF CONNECTOR
MATING SOCKET:
MOTOR: MS3106E24—-10S

DETAIL C

0.3149 [8.000]
0.3135 [7.964]

0.787 [20.00]
0.780 [19.80]

0.9452 [24.008]
0.9447 [23.995]

142.0]

©6.496 [2165.00] /

I~ 1.97 [50.0]

le—1.46 [37.0]

45 \J

4X

— =
90

WWwWw.iis—servo.com

INDUSTRIAL INDEXING SYSTEMS, Inc.

THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;

INDUSTRIAL INDEXING SYSTEMS, Inc.

TITLE

MOTOR, BRUSHLESS, DELTA SERIES

UNLESS OTHERWISE SPECIFIED| DRAWN BY

DRAWING NUMBER

DIMENSIONS ARE INCHES (mm) BO\/\/MAN

TOLERANCES AutoCAD FILE LOCATION
%xi ——_  [m@w | Q:\CURRENT DWGS DBM-8600/22R
XXXE Q.01 L 30 B DATE SCALE SHEET NO. REVISIN
XXXX 0.005 05JANG8 NTS 1 OF 1 C




NOTES: A

1.

)
2.) ALL DIMENSIONS ARE IN INCHES (MM). m
3.) MOTOR WEIGHT 62 KG 137 LBS. — —
4.) MOTOR SHAFT SEAL IS STANDARD. —
5.) THRUST LOAD 294 N 66 LBS A, Il o _
6.) RADIAL LOAD 1470 N 330 LBS
7.) RESOLVER 2X 24000 PPR. Ny, amm
QTY 2 ZERO MARKERS. SEE DETAL "~ ] —
8.) IP—44 SEALING. @/,
SEE DETAIL "B
SEE DETAIL "D”

A

f=—6.35 [161.2] —=y
MAX [ ]

DETAIL A

RESOLVER CONNECTION
JRC16WRQ—-7P

VIEW OF CONNECTOR
MATING SOCKET:

RESOLVER: JMSP1607F

COVER REMOVED
MOTOR CAN BE MOUNTED IN ANY POSITION.

T

19.84 [504.0]

1551 [394.0]
REF

4.37 [111.0
MAX [ 1

HOLE PLUG—]

DETAIL B

ARMATURE CONNECTION

892 [226.5]— |
NAX

Q0

0.24 [6.0]—

DETAIL C
ﬂ 0.472 [12.00]
1 0.470 [11.95]

0.20 [5.0]

1.6535 [42.000]
1.6529 [41.984]

—

1= 0.79 [20.0]

l=—3.15 [80.0]

DATE | SYM| REVISION RECORD DR | CK | CK
P 03AUG00 | B | PER ECN 00-246 CWB |EB |CDR
O|0|0|O
Ol101010
- QOBA®L | /A
O|0]0]O
1T
DETAIL D
ﬁ 01.06 [226.9]
2X
I~ 4.33 [110.0] ;
|
3.37 [85.6]
MAX 80,55 [#14.0]
SEE DETAIL "C" - - T~ e
7.70 [ /-
7.8740 [200.000] K
—~ 7.8700 [199.900] 220.0]

©9.251 [8235.00]

INDUSTRIAL INDEXING  SYSTEMS, Inc.

Www.iis—servo.com

THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL

INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,

COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
INDUSTRIAL INDEXING SYSTEMS, Inc.

TITLE

MOTOR, BRUSHLESS, DELTA SERIES
Sj‘uéiss‘sosyisgﬂ‘sﬁc:;aa% DRAWN BY BOWMAN DRAWING NUMBER
TOLERANCES AutoCAD FILE LOCATION
S ___  [mom | Q:\CURRENT DWGS DBM—10000/20R
XXX+ 0.01 + 030 B DATE SCALE SHEET NO. REVISION
X.XXX£ 0.005 18AUGI8 | NTS 1 OF 1 B




NOTES: A

1.

)
)
.) MOTOR SHAFT SEAL IS STANDARD.
)
)
)

) MOTOR CAN BE MOUNTED IN ANY POSITION.

ALL DIMENSIONS ARE IN INCHES [MM].
MOTOR WEIGHT IS 62.6 KG 138 LBS.

THRUST LOAD 500 N 112 LBS.
RADIAL LOAD 1330 N 300 LBS.

RESOLVER IS 3X 36000 PPR.
QTY 3 ZERO MARKERS.

.) IP=65 SEALING.

4.770 +0.08
[121.20 +2.0]
} J
DETAIL A
MOTOR/THERMOSTAT CONNECTION
PHASE B RED I

BE
BRN
PHASE C PHASE A WHT

BLK

=14 Bk 1 AMP 120 VAC
Iz

m T o o >

GRN/YEL

DATE SYM REVISION RECORD DR | CK | CK

07DEC99 A | PER ECN 99-014 CWB |ELS | CDR

23.99 [609.4]

RESOLVER CONNECTOR
(SEE DETAIL "B")
RECEPTACLE: MS3112E10-6P

2124 [539.6]
REF
18.88 [479.5]

0.75 [19.0]—]

0.16 [4.0]—

MATING SOCKET: MS3116F10-6S

MOTOR/THERMOSTAT CONNECTOR
(SEE DETAIL "A")

RECEPTACLE: MS3102E24—10P
MATING SOCKET: MS3106E24—10S

98.75 [9222.3] 50,41 [010.3]
4x

SEE DETAIL "C”
s

7\ 7.48 [190.0]

- === 450 [114.3] \—

DETAIL B
RESOLVER CONNECTION

DETAIL C
MOTOR SHAFT DIMENSIONS

»‘ ‘—»‘3125 [7.937]
.3105 [7.887]

1.201 [30.51]
1.185 [30.12]

YEL 2

1.3750 [34.925]
1.3745 [34.912]

m Mmoo o W >

275 [69.9]

11,75 [44.5]

90
4X

INDUSTRIAL INDEXING SYSTENS, Inc.

WWW.iis—servo.com

THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL

INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,

COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
INDUSTRIAL INDEXING SYSTEMS, Inc.

TLE

MOTOR, BRUSHLESS, DELTA SERIES

DRAVING NUMBER

DBM-10300/15R

UNLESS OTHERWISE SPECIFIED | DRAWN BY
DIMENSIONS ARE INCHES (mm) BOWMAN

TOLERANCES

AuloCAD FILE LOCATION

XXt ——— ANGULAR Q:\CURRENT DWGS
XXX 0.01 L 030 B DATE SCALE SHEET NO. REVISION
X.XXx+0.005 250CT98 NTS 1 OF 1 A




NOTES:
1.) MOTOR CAN BE MOUNTED
IN"ANY POSITION.

RADIAL LOAD 1113 N 250 LBS.

RESOLVER 3X 36000 PPR.
QTY 3 ZERO MARKERS.

8.) IP—65 SEALING.

DETAIL A

RESOLVER CONNECTION
MS3112E10-6P

mTm o o W >

VIEW OF CONNECTOR

MATING SOCKET:
RESOLVER: MS3116F10-6S

2.) ALL DIMENSIONS ARE IN INCHES [MM]
3,) MOTOR WEIGHT 76 KG 188 LBS
4.) SHAFT SEAL STANDARD.

5.) THRUST LOAD 435 N 97 LBS.

6.)

7)

3.228+.02 [81.99+,5]

A

22.00 [558.7]
MAX

DETAIL B
MOTOR /THERMOSTAT CONNECTION
MS3102E24—10P

PHASE V RED

PHASE U

BLK

VIEW OF CONNECTOR

MATING SOCKET:
MOTOR: MS3106A24—10S

DETAIL C
MOTOR SHAFT DIMENSIONS

1.8905 [48.01]
1.8897 [48.00]

4
0.5512 [wooo]f

0.5495 [13.957] 1.673 [42.50]

1.665 [42.30]

DATE SYM REVISION RECORD DR | CK | CK
04JUNO4 A | PER ECN 04-225 CwB
SEE DETAIL "B”
=~ SEE DETAIL "A”

08.46 [0215.0] 2055 [014.0]
4 '

SEE DETAIL "C”
'

7.087 [180.01]

'7.086 [179.98] —\ 48 [190.0]

— l~2.13 [54.0]
lw—0.16 [4.1]
= 0.75 [19.0]

90°
4x

INDUSTRIAL INDEXING SYSTEMS, Inc.

WWW.iis—servo.com

THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL

INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,

COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
INDUSTRIAL INDEXING SYSTEMS, Inc.

TITLE

MOTOR, DELTA SERIES

UNLESS OTHERWSE SPECIFIED | DRAWN BY
DIMENSIONS ARE INCHES (mm) BOWMAN

DRAING NUMBER
TOLERANCES AutoCAD FILE LOCATION

G ——— @R Q:\CURRENT pwes | DBM—13500/15R

XXX+ 0.01 + 030 B DATE SCALE SHEET NO. REVISION
X.XXX% 0.005 23JUL01 | NTS 1 OF 1 A




NOTES: DATE SYM REVISION RECORD DR | CK | CK
1.) MOTOR CAN BE MOUNTED IN ANY POSITION. — 15JUNO5 C | PER ECN 05-131 CcwB
2.) ALL DIMENSIONS ARE IN INCHES [MM]. — >
3.) MOTOR WEIGHT 76 KG 168 LBS.
4.) SHAFT SEAL STANDARD. 774@
5.) THRUST LOAD 435 N 97 LBS. 190 [48.5] 2 1 i N B
6.) RADIAL LOAD 1113 N 250 LBS.
7.) RESOLVER 3X 36000 PPR. @’
QTY 3 ZERO MARKERS. —
B.) IP—65 SEALING.
1.0 NPT
21.65 [549.9] l—3.08 [83.3] &A 4.09 [103.9]
o MAX 3.24 [82.3]
SEE DETAIL "A 15.50 [393.7]
28,464 [0214.99]
lj/ \m #0.95 [¢14.0]
I SEE DETAIL "C FL 1 -
h 3
, \
| i S NN & 7.087 [180.01] (, —\7.48 [190.0]
7.086 [179.98] )
(END COVER REMOVED) 1,53 [38.9] -
(SEE DETALL "B")
0.16 [4.1] e
DETAIL A
RESOLVER CONNECTION 1.00 [25.4] = = 90"
MS3112E10-6P 4X
YEL
A
' I INDUSTRIAL INDEXING SYSTENS, Inc.
D ARMATURE CONNECTION WWW.ilis—servo.com
81
¢ PHASE R 1
een 11 THIS DRAWNG, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
£ INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
s COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
Bk [2] A\ DETAIL C INDUSTRIAL INDEXING SYSTEMS, Inc.
A 8 N 1.2500 [31.750] T
o o 1.2480 [31.699] MOTOR, DELTA SERIES
% BLK T?Qw UNLESS OTHERWISE SPEC(\F\ED) DRAWN BY BOWMAN DRAWING NUMBER
T DIMENSIONS ARE INCHES (mm
‘|_|-% 1 AMP 120 VAC  BIK Lo 0.251 [6,58}] TOLERANCES AutaCAD FLE LOCATION DBM—14300/13R
VIEW OF CONNECTOR GRN/YEL : . 0.249 [6.32] XXt ——— ANCULAR Q:\CURRENT DWGS — /
MATING SOCKET: /L HRL 1.11 [28.2] XXX+ 0.01 - B DATE SCALE SHEET NO. REVISION
RESOLVER: MS3116F10-6S X XXX+ 0.005 16DEC99 NTS OF 1 C




ﬁ DATE SYM REVISION RECORD DR | CK | CK
NOTES:

03AUGO0 | C | PER ECN 00-246 CWB | EB | CDR|
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT 4.1 KG 9 LBS.
4.) MOTOR SHAFT SEAL STANDARD.
5.) THRUST LOAD 289 N 64 LBS.
6.) RADIAL LOAD 267 N 60 LBS.
7.) RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.
8.) IP=65 SEALING.
<78.7>? [223.3] — |
718 [182.3] SEE DETAIL "A"
MAX -
— |~ 1.606 [40.80] SEE DETALL "B
1.543 [39.20]
0.118 [3.00] —=f|=—
0.087 [2.20]
- | 0.98 [25.0]
|-~ 0.29 [7.3]
. 3.59 [91.3]
O© ©O ‘ I /SEE DETAIL °C X
— = —_ / 3.50 [89.0] \—L
z SQ
- 80.29 [07.4]4X
e 90.28 [97.0]
Yo o0/ | ]
$3.937 [2100.00]
0.36 [9.0] -
DETAIL B 3.1501 [80.012]-
DETAIL A zfx e 3.1493 [79.993] 90"
[or—— ARMATURE CONNECTION
RESOMLVER CONNECTION MS3100A165—1P 4
S3112E10-6P 3 RED |y,
YEL A §
B J 2 BIK g
D
BLU
. o INDUSTRIAL INDEXING SYSTEMS, Inc.
D
= YEL THERMAL OVERLOAD Www.iis—servo.com
E 115 VAC/VDC MAX DETAIL C
YEL 1 AMP MAX
F F ) NORMALLY CLOSED MOTOR SHAFT DIMENSIONS THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
A 0.236 [6.00] = {=— 0.25 [6.0] INDUSTRIAL INDEXING SYSTEMS, Inc.
fo © o8 MBX1 THD -
17+ TMMY
© % MOTOR, DELTA SERIES
¥ 0.512 [13.01] Snrmons s ers o | * BOWMAN ORAING NAVEER
VIEW OF CONNECTOR VIEW OF CONNECTOR — IOESRANCEiNGULAR AMUC?]D'HLESCRANROENT DWGS DBM—-B380/30R
MATING SOCKET: MATING SOCKET: 0.7484 [19.009] : - :
RESOLVER.CMSSWWGFWO = MOTOR: MS3106ATBS=15 0.7479 [W84996:| XXX+ 0.01 + 0°30 B DATE SCALE SHEET NO. REVISION
: - : X XXX+ 0.005 11JUNG9 | NTS 1 OF 1 C




A DATE | SYM| REVISION RECORD DR | CK | CK
NOTES: 03AUG00 | C | PER ECN 00-246 cws | EB| CDR
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT 4.1 KG 9 LBS.
4)) MOTOR SHAFT SEAL STANDARD.
5.) THRUST LOAD 289 N 64 LBS.
6.) RADIAL LOAD 267 N 60 LBS,
7.) RESOLVER 1X 12000 PPR.
QTY 1 ZERO MARKER.
8.) IP—65 SEALING. 8.79 [223.3]
X SEE DETAIL "A”
718 (1823 —
MAX FEpt
— 1~ 1.606 [40.80] SEE DETALL "B

1.543 [39.20
0.118 [3.00] == j=— [ 1

0.087 [2.20] | | 008 [25.0]

D] - 0.29 [7.3]

- 359 [91.3]
O© ©O ‘ y /SEE DETAIL °C MAX
1 [ / 3.50
SQ
©0.29 [07.4] 4%
$0.28 [27.0]
Yo o0/ | ]
$3.937 [#100.00]
0.36 [9.0] .
3.1501 [80.012]-
DETAIL A A DETAIL B 3.1493 [79,993] 90"
RESOLVER CONNECTION ARMATURE CONNECTION 4X
MS3112E10—-6P MS3100A16S—1P
3 RED 1y
YEL A g
B ! 2 BlK g
D
BLU
. e INDUSTRIAL INDEXING SYSTEMS, Inc.
D
= YEL g ;’;‘%Rwﬁé/eg?bi@ www.ils—servo.com
F T F}w Ay DETAIL C WING, AN NTAN N, ARE PROPRIETARY INFORMATION OF; IN
THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE OF; INDUSTRIAL
NORMALLY CLOSED MOTOR SHAFT D‘MENS‘ONS INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
0.236 [6 OO]* [ 0.23 [6 0] COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
é ! ! ( : ! INDUSTRIAL INDEXING SYSTEMS, Inc.
o ~ oB M6X1 THD TITE
© T7EIMMY MOTOR, DELTA SERIES
¥ 0512 [13.01] S s crs o | * BOWMAN RAWNG NN
TOLERANCES AutoCAD FILE LOCATION
VIEW OF CONNECTOR VIEW OF CONNECTOR P T— T Q\CURRENT DWGS DBM*BEESO/BORWX
MATING SOCKET: MATING SOCKET: 0.7484 [19.009] XXX+ 0.01 + 030 DATE SCALE SHEET NO. REVISION
RESOLVER: MS3116F10-65S MOTOR: MS3106A16S-15S 0.7479 [18.996] X XXXE 0.005 B 11JUN99 | NTS 1 OF 1 C




NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.

2.) ALL DIMENSIONS ARE IN INCHES [MM]. [ 1]
3.) MOTOR WEIGHT 6.4 KG 14 LBS.
4.) MOTOR SHAFT SEAL STANDARD.
5.) THRUST LOAD 289 N 64 LBS.
6.) RADIAL LOAD 267 N 60 LBS.

7.) RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.

8.) IP—65 SEALING.

0© Olp

Lo oC)

DETAIL A A

RESOLVER CONNECTION
MS3112E10-6P

YEL

m MmO O W >

VIEW OF CONNECTOR

MAX

i

10.29 [261.4]
MAX

0.118 [3.00] —={}=—
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NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES [MM].

3.) MOTOR WEIGHT 6.4 KG 14 LBS.
4.) MOTOR SHAFT SEAL STANDARD.
5.) THRUST LOAD 289 N 64 LBS.
6‘) RADIAL LOAD 267 N 60 LBS.
7.) RESOLVER 1X 12000 PPR.
QTY 1 ZERO MARKER.

8.) IP=65 SEALING.
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NOTES: @

1.) MOTOR CAN BE MOUNTED IN ANY POSITION. [ ]
ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT 8.6 KG 19 LBS.

2.

4.) MOTOR SHAFT SEAL STANDARD.

5.) THRUST LOAD 289 N 64 LBS.
6.) RADIAL LOAD 267 N 60 LBS.

7.) RESOLVER 2X 24000 PPR,
QTY 2 ZERO MARKERS.
8.) IP—65 SEALING,
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NoTES: /A

1)
2.
3.
4)
5.
6.)
7.)

MOTOR CAN BE MOUNTED IN ANY POSITION.

ALL DIMENSIONS ARE IN INCHES [MM].
MOTOR WEIGHT 13.6 KG 30 LBS
MOTOR SHAFT SEAL STANDARD.
THRUST LOAD 653 N 146 LBS.
RADIAL LOAD 712 N 160 LBS
RESOLVER 2X 24000 PPR.

QTY 2 ZERO MARKERS.
B.) IP—65 SEALING.
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NOTES: /A
1)
2.
3)
4.)
5.
6.
7.

ALL DIMENSIONS ARE IN INCHES [MM].
MOTOR WEIGHT 18.6 KG 41 LBS.
MOTOR SHAFT SEAL STANDARD.
THRUST LOAD 653 N 146 LBS.
RADIAL LOAD 712 N 160 LBS.

RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.

IP—65 SEALING.
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NOTES: A

1.
2.
3.

MOTOR WEIGHT 15 KG

MOTOR CAN BE MOUNTED IN ANY POSITION.
ALL DIMENSIONS ARE IN INCHES [MM].
33 LBS

4)
5)
6.)

MOTOR SHAFT SEAL STANDARD.
THRUST LOAD 890 N 200 LBS.
RADIAL LOAD 1113 N 250 LBS.

7.) RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.

8.) IP—65 SEALING.
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2)
3)
4.)

NOTES: A
1.

MOTOR CAN BE MOUNTED IN ANY POSITION.
ALL DIMENSIONS ARE IN INCHES [MM].
MOTOR WEIGHT 23.6 KG 52 LBS.

MOTOR SHAFT SEAL STANDARD.

5.) THRUST LOAD 890 N
6.) RADIAL LOAD 1113 N

7.) RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.
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NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES [MM].

3.) MOTOR WEIGHT 36 KG 82 LBS.

4.) MOTOR SHAFT SEAL STANDARD.

5.) THRUST LOAD 890 N 200 LBS.

6.) RADIAL LOAD 1113 N 250 LBS.

7.)

RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKER.

8.) IP—65 SEALING.
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NOTES: A

1)
2.)
3.)
4.
5.
6.
7)

ALL DIMENSIONS ARE IN INCHES [MM].
MOTOR WEIGHT 32.3 KG 71 LBS.
MOTOR SHAFT SEAL STANDARD.
THRUST LOAD 890 N 200 LBS.
RADIAL LOAD 1113 N 250 LBS.

RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.
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NOTES: A

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT 36 KG 79 LBS.

4.) MOTOR SHAFT SEAL STANDARD.

5.) THRUST LOAD 890 N 200 LBS.

6.) RADIAL LOAD 1113 N 250 LBS.
7.) RESOLVER 2X 24000 PPR.

AL

QTY 2 ZERO MARKER.
8.) IP—65 SEALING.
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mTm o o W >

VIEW OF CONNECTOR ’I alo ©) 230 VAG/VDC NAX XXt —_-  [mei® | Q:\CURRENT DWGS

1 AMP MAX i '
MATING SOCKET: 9 NORMALLY CLOSED =—1.1027 [28.009] XXX+ 0.01 L o3 B DATE SCALE SHEET NO. REVISION
RESOLVER: MS3116F10-6S 1.1022 [27.996] X.XXX£ 0.005 01NOV99 | NTS 1 0F 1 D

DETAIL B /A /A A

ARMATURE CONNECTION

0.550 [13.97]-o =

5.1187 [130.015] -
5.1177 [129.990

DETAIL C
MOTOR SHAFT DIMENSIONS

0.314 [8.00] 0.27 [7.0]
M10 X 1.5 THD$’ h {
0.87 [22.0]¥ %
0.94 [24.0] 7 ) i‘
N

.945 [24.00]
1]

/ SEE DETAIL "C”

20.49 [012,4]
20.47 [912.0] — m; [156.8]
4X | | (
N 7 \
!
/ N !
5.75 [146.0]
sQ
©6.496 [¢165.00] \ |
p—
45‘\J
90°
4X

REVISION RECORD DR | CK | CK
PER ECN 04-123 CwB

DATE SYM
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UNLESS OTHERWSE SPECIFIED | DRAWN BY
DIMENSIONS ARE INCHES (mm) BOWMAN

TOLERANCES

AutoCAD FILE LOCATION




NOTES:
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.

2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT 0.5 KG 1.1 LBS.

4.) NO SHAFT SEAL.

5.) THRUST LOAD 39 N 8.7 LBS

6.) RADIAL LOAD 78 N 17.5 LBS

7.) RESOLVER 2X 24000 PPR

QTY 2 ZERO MARKERS.
8.) IP—44 SEALING.

FLYING LEAD LENGTH 9" +27 [228 +501§
Q,

o

DETAIL A
RESOLVER CONNECTION
MS3111J10-6P

RED/WHT , _ ¢
YEL/WHT |, ¢
- DETAIL B
R C ARMATURE CONNECTION
39-01-3049
A RED 1
A
R2 5
C
D WQ
> B BLK

3
GRN 4
jv [==1

VIEW OF CONNECTOR
MATING SOCKET:
RESOLVER: MS3116F-10-6S

VIEW OF CONNECTOR
MATING SOCKET:
MOTOR: 39-01-2045

-

9.00 [228.6] REF

e = 0.20 [5.0]

H—r—om 0 [2.5]

1.1811 [30.000]
1.1799 [29.970]

AN

4 l«—0.63 [16.0]

SEE DETAIL "C”

0.98 [25.0]—= |

e 2.89 [73.5] =
MAX

e 388 [98.5]— =
MAX

DETAIL C

0.3149 [8.000]
0.3195 [7.991]

r
0.29 [7.5] Logg -

DATE SYM REVISION RECORD DR | CK|CK

03AUGOO A | PER ECN 00-2486 CWB | EB | CDR

20.18 [94.5]
2X

1l

s
| DL 1.58 [40.0]
Y
01.811 [046.00] S ¢

\ —
92.17 [@55.0]J‘

F

| o 45
2X
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MOTOR, BRUSHLESS, DELTA SERIES

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE INCHES (mm)
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X.XX+0,01 + 030" B DATE SCALE SHEET NO. REVISION
X. XXX+ 0.005 14FEBOO | NTS 1 OF 1 A




NOTES: DATE | SYM| REVISION RECORD DR | CK | CK
1.) MOTOR CAN BE MOUNTED IN ANY POSITION. = 03AUGOO | C | PER ECN 00-246 CWB |EB |CDR
2.) ALL DIMENSIONS ARE IN INCHES [MM]. @

3.) MOTOR WEIGHT 0.5 KG 1.1 LBS. +— - Ot
4.) NO SHAFT SEAL. i
5.) THRUST LOAD 39 N 8.7 LBS
6.) RADIAL LOAD 78 N 17.5 LBS SEE DETAIL "A”
7.) RESOLVER 2X 24000 PPR SEE DETAIL "B”
QTY 2 ZERO MARKERS, /
8.) IP—44 SEALING. _
9.) FLYING LEAD LENGTH 9" +2" [228 +50]. Fq
9.00 [228.6] REF
e e
™ o =020 [5.0] T
“Hp=-0-10 [2:5] __sge peral ¢ 00.18 [04.5]
2X P
4 - 4 11811 130.000] it Lx 11.58 [40.0]
1.1799 [29.970] ) \%// sq
L T 21.811 [846.00] S i
DETAIL A j
RESOLVER CONNECTION |~ 0.63 [16.0] 02.17 [255.0]
MS3111J10-6P 45
0.98 [25.0]— - = oX
RED/WHT , _
DETAIL B le——3.27 [82.5] —=|
YEL/WHT | o ¢ ARMATURE CONNECTION MAX
RED 39-01-3049 e 425 [107.5]——=
c MAX
R1
A RED., . |
A % INDUSTRIAL INDEXING SYSTEMS, Inc.
R2 b %}Hﬂﬂ “«.B WHT o » WWW.iis—servo.com
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o : ' MOTOR, BRUSHLESS, DELTA SERIES
(@] nuwuéisswsoSQHEES‘%EEECEZ?) DRAWN BY BOWMAN DRAWNG NUMBER
TOLERANCES AutoCAD FILE LOCATION
VIEW OF CONNECTOR VIEW OF CONNECTOR 0.29 [7‘5}] XX ___  [m@m | Q:\CURRENT DWGS DBM—-D50/30R
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NOTES:
1)
2.
3)
4,
5.
6.)
7.)

MOTOR WEIGHT 0.6 KG
NO SHAFT SEAL.

THRUST LOAD 39 N
RADIAL LOAD 78 N

RESOLVER
QTY 2 ZERO MARKERS.

8.) IP—44 SEALING.

9.) FLYING LEAD LENGTH 9" +2" [228 £50].

MOTOR CAN BE MOUNTED IN ANY POSITION. =
ALL DIMENSIONS ARE IN INCHES [MM].

1.3 LBS.

8.7 LBS
17.5 LBS
2X 24000 PPR

DETAIL A

RESOLVER CONNECTION
RED/WHT AN

[l
YEL/WHT } } >0

BLU ||
R1 T3

S3 P

|
4

R2 I
[ 7

[

Ll

MOTOR, BRUSHLESS, DELTA SERIES
UNLESS OTHERWISE SPECIFIED | DRAWN BY DRAWNG NUMBER
DIMENSIONS ARE INCHES (mm) BowMAN
VIEW OF CONNECTOR VIEW OF CONNECTOR 029 [7.5] f TOLERANGES NETTETRI OBM—D100/30R
MATING SOCKET: MATING SOCKET: o Lozg [7.5] X R COCURRENT BROS ) e /DN
RESOLVER: YLP-09V MOTOR: YLP—04V ’ ' :ijftoéjéos o B 15FEROO NTS WvOF 1 A

SEE DETAIL "A"
SEE DETAIL "B”

9.00 [228.6] REF

l=— 0.2

4 T 0.10 [2.5]

I

0 [5.0]

1.1811 [30.000]
1.1799 [29.970]

0.98 [25.0]—=f

e 396 [100.5] — =
MAX

_DETAIL B
ARMATURE CONNECTION 4,94 [125.5] ———=
A RED '
C B
WHT o,
BLK

3 DETAIL C
GRN 4
J: 0.3149 [8.000]
0.3145 [7.991]

I
l<—0.63 [16.0]

f——

SEE DETAIL "C”

DATE |SYM| REVISION RECORD DR | CK | CK
03AUGO0 | A | PER ECN 00—246 CWB| EB |CDR
e
A=
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2X P nReN
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NOTES:
1.

) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT 1.2 KG 2.6 LBS.
4.) NO SHAFT SEAL.

5.) THRUST LOAD 69 N 155 LBS.

6.) RADIAL LOAD 196 N 44 LBS.

7.)

RESOLVER 2X 24000 PFPR
QTY 2 ZERO MARKERS.

IP—44 SEALING.

&

9.) FLYING LEAD LENGTH 127 +27 [305 +50].

DETAIL A
RESOLVER CONNECTION
RED/WHT Ot 1
[
YEL/WHT Lits o
BLU ||
R1 I 8
s3 i
i
4
R2 L
[
I

VIEW OF CONNECTOR

MATING SOCKET:
RESOLVER: YLP-09V

MOTOR CAN BE MOUNTED IN ANY POSITION.

- 551 [140.0]— =
X

e 4.33 [110.0]— =y

MAX

17.7 [450]
12.0 [300]

- =—1.18 [30.0]

0.12 [3.0]—m j=a—

DETAIL B
ARMATURE CONNECTION

A RED 1

VIEW OF CONNECTOR

MATING SOCKET:
MOTOR: YLP-04V

| 1.9685 [50.000]
1.9673 [49.970]

%

. le—0.79 [20.0]

—=l l=—0.24 [6.0]

DETAIL C

4—‘ F—O.W 96 [5.00]

0.5511 [14.000]
0.5507 [13.990]

0.43 [11.0]

H SEE DETAIL "'C”

DATE |SYM| REVISION RECORD DR | CK|CK
03AUGOO | A | PER ECN 00-246 CWB|EB |CDR
SEE DETAIL "A”
SEE DETAIL "B”
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NOTES:

1.
2)
3.

N o o s

8.
9.)

R1

R2

MOTOR CAN BE MOUNTED IN ANY POSITION.

ALL DIMENSIONS ARE IN INCHES [MM].

MOTOR WEIGHT 1.7 KG 3.7 LBS.
NO SHAFT SEAL.

THRUST LOAD 69 N 15.5 LBS.
RADIAL LOAD 196 N 44 LBS.

RESOLVER 2X 24000 PPR
QTY 2 ZEROC MARKERS.

IP—44 SEALING.
FLYING LEAD LENGTH 12" +2" [305 +50].

DETAIL A
RESOLVER CONNECTION

RED/WHT

VIEW OF CONNECTOR

MATING SOCKET:
RESOLVER: YLP-09V

-~ 661 [168.0]— =

e 543 [138.0]— =
] l.—1.18 [30.0]
0.12 [3.0]—sm e
17.7 [450] M
12.0 [300]
H SEE DETAIL "C”
[ S ) _ A /7 1.9685 [50.000]
1.9673 [49.970]
R le—0.79 [20.0]
ol le0.24 [6.0]
_DETAIL B
ARMATURE CONNECTION
A RED |
DETAIL C

VIEW OF CONNECTOR

MATING SOCKET: 0.43 [11.0]

MOTOR: YLP—-04V

4—‘ F—O.W 96 [5.00]

0.5511 [14.000]
0.5507 [13.990]

DATE

SYM REVISION RECORD DR | CK|CK

03AUGO0 A

PER ECN 00-246 CWB | EB |CDR

SEE DETAIL "A”

SEE DETAIL "B”
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NOTES:
1.

2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT 2.7 KG 6 LBS.
4.) NO SHAFT SEAL.
5.) THRUST LOAD 98 N 22 LBS.
6.) RADIAL LOAD 343 N 77 LBS.
7.) RESOLVER 2X 24000 PPR
QTY 2 ZEROC MARKERS.
8.) IP—44 SEALING.

9.) FLYING LEAD LENGTH 127 +27" [305 +50].

DETAIL A
RESOLVER CONNECTION
RED/WHT (.,
[
YEL/WHT Lo
BLU !!
R1 i 8
S3 D
|
4
R2 Ll
[
||

VIEW OF CONNECTOR

MATING SOCKET:
RESOLVER: YLP-09V

MOTOR CAN BE MOUNTED IN ANY POSITION.

b
+- @@ ——— =
H
- 7.00 [177.5]
[1425]— =
] l-—1.38 [35.0]

e =—0.32 [8.0]

\—SEE DETAIL "B” —{m=—0.12|[3.0]
11.8 [300]
MIN
H SEE DETAIL "A”

| 2.7559 [70.000]

— ] 2.7547 [69.970]
. l=—0.98 [25.0]
_DETAIL B
ARMATURE CONNECTION
A
RED ]
S B wir .,
BLK 3 _DETAIL C_

GRN 4o 4 4—‘ F—O.QBS [6.00]

VIEW OF CONNECTOR

MATING SOCKET:
MOTOR: YLP-04V

0.61 [15.5] 0.7480 [19.000]

0.7469 [18.970]

/SEE DETAIL "C”

DATE SYM REVISION RECORD DR | CK|CK
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DATE SCALE SHEET NO. REVISION
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DRAWNG NUMBER




NOTES:

1.

MOTOR CAN BE MOUNTED IN ANY POSITION.
ALL DIMENSIONS ARE IN INCHES [MM].
MOTOR WEIGHT 5.5 KG 12.1 LBS.

NO SHAFT SEAL.

THRUST LOAD 98 N 22 LBS.

RADIAL LOAD 343 N 77 LBS.

RESOLVER 2X 24000 PPR
QTY 2 ZERO MARKERS.

8.) IP—44 SEALING.
9.) FLYING LEAD LENGTH 12" +2” [305 +50].
DETAIL A
RESOLVER CONNECTION
RED/WHT o .
[l
WA S
BLU |!
R1 I 8
s3 Dl
|
4
R2 L
[
||

VIEW OF CONNECTOR

MATING SOCKET:
RESOLVER: YLP—09V
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,@,,7

~~~~~ —
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MAX
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SEE DETAIL "A”
/SEE DETAIL "C”
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—7 2.7547 [69.970]
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DETAIL B
ARMATURE CONNECTION
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RED .
DETAIL C

VIEW OF CONNECTOR
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MOTOR: YLP—-04V

1 [15.5]

4—‘ rfO‘ZBS [6.00]

0.7480 [19.000]
0.7469 [18.970]

DATE SYM REVISION RECORD DR | CK|CK

03AUGO0 A

PER ECN 00-246 CWB | EB |CDR

LL 20.26 [96.6]
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1B-19B001, 1B-19B003, 1B-19B004, IB-19B007
USER'S GUIDE

INDUSTRIAL INDEXING SYSTEMS, Inc.
DELTA SERIES PACKAGES

A.7 BRAKE MOTOR DIMENSIONS

DRAWING NUMBER

DBM-120/30RB
DBM-200/30RB
DBM-400/15RB
DBM-400/30RB
DBM-500/30RB
DBM-800/15RB
DBM-800/30RB
DBM-1000/15RB
DBM-1400/30RB
DBM-1500/15RB
DBM-1800/30RB
DBM-1800/30RAB
DBM-2400/30RB
DBM-2600/15RB
DBM-3700/15RB
DBM-3700/30RB
DBM-5000/15RB
DBM-5500/30RB
DBM-6500/30RB
DBM-7500/20RB
DBM-10000/20RB
DBM-B3000/30RB
DBM-D800/30EAB
DBM-D800/30RB

DESCRIPTION

Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor

Brushless Delta Series Absolute Brake Motor

Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor
Brushless Delta Series Brake Motor

Brushless Delta B Series Brake Motor

Brushless Delta D Series Absolute Brake Motor

Brushless Delta D Series Brake Motor

PAGE A - 174
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NOTES_&A DATE |SYM| REVISION RECORD DR | CK|cCK
1.) MOTOR CAN BE MOUNTED IN ANY POSITION. i 03AUGO0 | F | PER ECN 00-246 CWB | EB |CDR
2.) ALL DIMENSIONS ARE IN INCHES (MM).

3.) MOTOR WEIGHT 1.6 KG 3.5 LBS. @ H‘
4.) MOTOR SHAFT SEAL IS STANDARD. -
5.) THRUST LOAD 74 N 16 LBS
6.) RADIAL LOAD 147 N 33 LBS 0
7.) RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS. 6.81 [173.0] SEE DETAIL "B"

8.) IP—30 SEALING. 5.63 [143.0] SEE DETAIL "A”

9.) WIRE LEAD OPENINGS ARE UNSEALED. REF

10.) FLYING LEAD LENGTH 12"+2” [305+50]. . =—1.18 [30.0]

11.) BRAKE STATIC TORQUE:

1.27 N=M 0.94 LB—FT
BRAKE ELECTRICAL:
24 VDC  0.33 AMPS |
0.12 [3.0] | ree—
ﬁ $0.22 [#5.5]
Lok 4X
J SEE DETAIL "C / -
- 3 (
== /] i
==
[ I I S O I | [[=—] 1.9680 [50.000] S 236 [60.0]
£ S% 1.9670 [49.970] \ / 30 ’
iid ‘ )
DETAIL A DETAIL B 2 H 23.11 [@79.0]/
RESOLVER CONNECTION ARMATURE CONNECTION 0.08 [2.0] 02.755 [970.00]
ITT/CANON KPTO1 J10 6P MAOLEX 39-01-3069 L 0.79 [20.0]
RED WHTi F RED, . | =l e 0.24 [6.0] 90°
YEL/WHT | _ ¢ 4X
|
|
R s1 RED c
2
3
. INDUSTRIAL INDEXING SYSTEMS, Inc.
R2: 8 5 WWw.iis—servo.com
D DETA]L C THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
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o TITLE
e] OB
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VIEW OF CONNECTOR VIEW OF CONNECTOR
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MATING SOCKET: MATING SOCKET: 0.5500 [13.992] X.XX£0,01 £ 030 B DATE SCALE SHEET N0, REVISION
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NOTES: A A
1.)

MOTOR CAN BE MOUNTED IN ANY POSITION,

2.) ALL DIMENSIONS ARE IN INCHES (MM).
3.) MOTOR WEIGHT 1.9 KG 4.2 LBS.
4.) MOTOR SHAFT SEAL IS STANDARD.
5.) THRUST LOAD 74 N 16 LBS
6.) RADIAL LOAD 186 N 41 LBS
7.) RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.
8.) IP—30 SEALING.
9.) WIRE LEAD OPENINGS ARE UNSEALED.
10.) FLYING LEAD LENGTH 12"+2" [305+50].
11.) BRAKE STATIC TORQUE: ]
1.27 N-M 0.94 LB—FT
BRAKE ELECTRICAL:
24 VDC  0.33 AMPS
DETAIL A DETAIL B
RESOLVER CONNECTION ARMATURE CONNECTION
ITT/CANON KPTO1 J10 6P MOLEX 39-01-3069
RED WHT; r A RED 1
| |
YEL/WHT : c i
| |
R1 st - 1
-
S4 i BLK| _ 3
|
GRN
i A 4 Ls 4
R2 ; B1 YEL -5
=0 |
BLU | !
—B B2 BLU: 5

A
(o)
FO oB

A o o

o
D

VIEW OF CONNECTOR
MATING SOCKET:

[

VIEW OF CONNECTOR
MATING SOCKET:

I

e 530 [160.0]— =

REF.

7.48 [190.0]— =

lw—1.18 [30.0]

RESOLVER: MS3116F—-10-6S

MOTOR; MOLEX 39-01-2065

0.12 [3.0]

= SEE DETAIL "C”
( TNDUSTRIAL INDEXING SYSTENS /
T e Yo 1 9680 [50.000]

e I — e .
TELTA e —

0.08 [2.0]

= =—0.79 [20.0]

—=! l=—0.24 [6.0]
_DETAIL C_

0.197 [5.00]
e

0.5510 [14.000]
0.5500 [13.992]

DATE REVISION RECORD CK | CK

03AUGO0 F

PER ECN 00-246 CWB | EB |CDR

SEE DETAIL B

SEE DETAIL "A7

20.22 [25.5]
4X

[60.0]
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SEE DETAIL "A" ,~SEE DETAIL "8”
noTES: /A /B [
1.) MOTOR CAN BE MOUNTED IN ANY POSITION. S
2.) ALL DIMENSIONS ARE IN INCHES (MM). ~
3.) MOTOR WEIGHT 5.3 KG 11.7 LBS. *@}’ 1 - E,,
4.) MOTOR SHAFT SEAL IS STANDARD.
5.) THRUST LOAD 98 N 22 LBS = ]
6.) RADIAL LOAD 559 N 126 LBS L
7.) RESOLVER 2X 24000 PPR
QTY 2 ZERO MARKERS.
8.) IP—44 SEALING, 1079 [274.0] ————
9.) BRAKE STATIC TORQUE: 1.9 N—M 1.4 LB—FT L
BRAKE ELECTRICAL: 24 VDC 0.41 AMPS g.Eon [229.0] 177 [45.0]
4.84 [123.0] —=
-4 l—1.57 [40.0]
0.14 [3.5] =
— =l SEE DETAIL "C”
- kI — % / 3.1490 [80.000]
3.1480 [79.965]
— i l
——l0.12 [3.0]
DETAIL A DETAIL B N L 126 [32.0]
RESOLVER CONNECTION ARMATURE  CONNECTION
JRC16WRQ-7P MS3102A165—1P = 0.39 [10.0]
RED/WHT | 5 RED‘ A
|
|
YEL/WHT 2 :
BLU [
R1 3 9 o I
S3
5
R2
BLK !
! DETAIL C
-‘ ho.ww [5.00]
0.12 [3.0]

VIEW OF CONNECTOR
MATING SOCKET:

VIEW OF CONNECTOR
MATING SOCKET:

0.7480 [19.000]
0.7470 [18.991]

RESOLVER: JMSP1607F

MOTOR: MS3106A16S—1S

DATE SYM REVISION RECORD DR | CK | CK

03AUGO0 C | PER ECN 00-246 CWB | EB |CDR

94.72 [8120.0]

93.937 [#100.00]
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NOTES: /°\/E

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES (MM).

3.) MOTOR WEIGHT 2.5 KG 5.5 LBS. ”*@’
4.) MOTOR SHAFT SEAL IS STANDARD.
5,) THRUST LOAD 84 N 18 LBS

6.) RADIAL LOAD 196 N 44 LBS
7.) RESOLVER 2X 24000 PPR.

QTY 2 ZERO MARKERS.

7.64 [194.0]— o

REF.

8.82 [224.0]

0.12 [3.0]—=t

|- 1.18 [30.0]

SEE DETAIL "C”

| 1.9680 [50.000]
1.9670 [49.970]

8.) IP—30 SEALING.
9.) WIRE LEAD OPENINGS ARE UNSEALED.
10.) FLYING LEAD LENGTH:
127+£2” [305+50].
11.) BRAKE STATIC TORQUE:
1.27 N-M 0.94 LB—FT
BRAKE ELECTRICAL:
24 VDC  0.33 AMPS
DETAIL A DETAIL B
RESOLVER CONNECTION ARMATURE CONNECTION
ITT/CANON KPTO1 J10 6P MOLEX 39-01-3069
VANV RED/WHT . _ ¢ 5 RED, |
| |
YEL/WHT : . i
RED | |
S1 o
R i %‘J‘N B owm o,
S4 ! BLK! . 3
|
i X “ ORNL 5 4
R2 | Blg—E>5
| D }
| |
b> B B2b— BLU g

A
o
Fo o8
%
)

3
L\ PER
VIEW OF CONNECTOR VIEW OF CONNECTOR
MATING SOCKET:

MATING SOCKET:
RESOLVER: MS3116F—10-6S MOTOR: MOLEX 39-01-2065

0.12 [3.0]

-t

DETAIL C

——

t

ro.ww [5.00]

0.5510 [14.000]
0.5500 [13.992]

—==—0.08 [2.0]

lw—0.79 [20.0]

le—0.24 [6.0]

DATE SYM REVISION RECORD DR | CK | CK
03AUGOO F | PER ECN 00—248 CWB |EB |CDR
SEE DETAIL "A” SEE DETAIL ”B”‘\

90.22 [05.5]
P 4X
2.36 [60.0]
\ SQ

& 2311 [¢79,o}/

92.755 [70.00]
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DRAWN BY
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DIMENSIONS ARE INCHES (mm) BOWMAN
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NOTES: /A /B\

1.) MOTOR CAN BE MOUNTED IN ANY PQOS

ITION.

2.) ALL DIMENSIONS ARE IN INCHES (MM).
3.) MOTOR WEICHT 4.0 KG 8.8 LBS.
4.) MOTOR SHAFT SEAL IS STANDARD.
5.) THRUST LOAD 49 N 11 LBS
6.) RADIAL LOAD 284 N 64 LBS
7.) RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS
8.) IP—44 SEALING.
9.) BRAKE STATIC TORQUE: 1.9 N-M 1.4 LB—FT
BRAKE ELECTRICAL: 24 VDC 0.41 AMPS
2
E
N
DETAIL A DETAIL B
RESOLVER CONNECTION ARMATURE CONNECTION
JRC16WRQ—-7P MS3102A165—1P
RED/WHT |
YEL/WHT i 5
BLU
R1 3
s3
5
R2
6
— 7

VIEW OF CONNECTOR

MATING SOCKET:
RESOLVER: JMSP1607F

VIEW OF CONNECTOR
MATING SOCKET:

MOTOR: MS3106A16S—-1S

SEE DETAIL “A" SEE DETALL "8" DATE SYM REVISION RECORD DR | CK | CK
o 03AUGOO C PER ECN 00—2486 CWB | EB |CDR
14 4
a— —
e 913 [232.0]— .
.~ 776 [197.0]— ] e 1.38 [35.0]
REF.
3.58 [91.0]-
A - 1.18 [30.0]
=] 014 [39] 90.28 [97.0]
J:L SEE DETAIL "C" T ax
= B — — =5} 31490 [80.000] [05.0]
3.1480 [79.965]
I L]
—=1<—0.08 [2.0]
4 l0.98 [25.0]
o ~—0.39 [10.0]
INDUSTRIAL INDEXING SYSTEMS, Inc.
www.iis—servo.com
DETAIL C THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
_— INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
‘,‘ hmw [5.00] INDUSTRIAL INDEXING SYSTEMS, Inc.
TE
MOTOR, BRAKE, BRUSHLESS, DELTA SERIES
o1z ol S e | ™ BOWMAN
TOLERANCES AutoCAD FILE LOCATION
0.5510 [14.000] XXE_——  |m@w | Q:\CURRENT DWGS DBM—500/30RB
0.5500 [13992} XXX+ 0,01 £ 030 B DATE SCALE SHEET NO. REVISION
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NOTES: &

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES (MM).

3.) MOTOR WEIGHT 8.2 KG 18.1 LBS.

4.) MOTOR SHAFT SEAL IS STANDARD.

5.) THRUST LOAD 118 N 27 LBS
6.) RADIAL LOAD 647 N 145 LBS
7.) RESOLVER 2X 24000 PPR. SEE DETAIL "A”
QTY 2 ZERO MARKERS.
B.) IP—44 SEALING.
9.) BRAKE STATIC TORQUE: 7.8 N—M 57 LB—FT
BRAKE ELECTRICAL: 24 VDC 0.63 AMPS
DETAIL A DETAIL B

RESOLVER CONNECTION
JRC16WRQ—7P
RED/WHT

YEL/WHT |

N

VIEW OF CONNECTOR

MATING SOCKET:
RESOLVER: JMSP1607F

ARMATURE CONNECTION
JA3102A20—15PC~FO

VIEW OF CONNECTOR
MATING SOCKET:

MOTOR: MS3106A20—15S

47
_ N _ |
U/ g
‘ /
SEE DEATIL "B” o
e 1043 [2650]—— |
I~ 866 [220.0] ———
EF.
h‘PZW [107.0)— e 1.77 [45.0]
= — e 1.57 [40.0]
0.12 [3.0] -t
SEE DETAIL “C”
_ [
== = — ——] 43300 [110.000]
| 4.3290 [109.960]
|
| 012 [3.0]
. lw—1.26 [32.0]
| [=—0.47 [12.0]
__DETAIL C
»‘ ho.ww [5.00]
4
0.12 [3.0]

0.7480 [19.000]
0.7470 [18.991]

96.50 [9165.0]
95.708 [8145.00]

DATE SYM REVISION RECORD DR | CK | CK
03AUGO0 C | PER ECN 00-246 CWB | EB |CDR
£0.35 [09.0]
~ 4X
e ~ N
4.80 [122.0]

) 512 [130.0]
sQ
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NOTES: A A

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES (MM).

3.) MOTOR WEIGHT 5.3 KG 11.7 LBS.
4.) MOTOR SHAFT SEAL IS STANDARD.
5.) THRUST LOAD 88 N 20 LBS
6.) RADIAL LOAD 441 N 99 LBS
7.) RESOLVER 2X 24000 PPR.

QTY 2 ZERO MARKERS.
8.) IP—44 SEALING.

9.) BRAKE STATIC TORQUE: 1.9 N—M
BRAKE ELECTRICAL: 24 VDC 0.41

DETAIL A
RESOLVER CONNECTION
JRC16WRQ—7P
RED/WHT |
I
YEL/WHT ; 5
BLU
R1 3
S3
5
R2
6
— 7

VIEW OF CONNECTOR
MATING SOCKET:

—
1 | U _
el—1e =
A 4
SEE DETAIL "A”

SEE DETAIL "B"

e 4079 [2740]—— |

1.4 LB-FT
AMPS
e 901 [2290]— ] e 1.77 [45.0]

REF.
4.84 [123.0] —=f

4 l—1.57 [40.0]

=] 0.14 [3.5] ==

L1 SEE DETAIL “C”

| |

3.1490 [80.000]

sl E = = 3.1480 [79.965]
= ! |
DETAIL B 0.12 [3.0]
ARMATURE CONNECTION o098 [250] A\

MS3102A165—1P — =—0.39 [10.0]

DETAIL C

»1 t«o,w 97 [5.00]

0.12 [3.0]

VIEW OF CONNECTOR 0.7480 [19.000]
MATING SOCKET: 0.7470 [18.991]

RESOLVER: JMSP1607F

MOTOR: MS3106A16S—1S

DATE SYM REVISION RECORD DR | CK | CK

03AUGO0 D | PER ECN 00-246 CWB | EB | CDR

00.28 [27.0]
4X

[95.0]
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notes: A | 1
1.) MOTOR CAN BE MOUNTED IN ANY POSITION. —
2.) ALL DIMENSIONS ARE IN INCHES (MM).
3.) MOTOR WEIGHT 9.8 KG 21.6 LBS. | (Vs
4.) MOTOR SHAFT SEAL IS STANDARD. U/
5.) THRUST LOAD 118 N 27 LBS /
6.) RADIAL LOAD 676 N 152 LBS
7.) RESOLVER 2X 24000 PPR. . i
QTY 2 ZERO MARKERS. SEE DETAIL A L
8.) IP—44 SEALING. SEE DETAIL "B”
9.) BRAKE STATIC TORQUE: 7.8 N-M 57 LB—FT
BRAKE ELECTRICAL: 24 VDC 0.63 AMPS e 11.14 [283.0] ——
.~ 937 [2380]——— o l«—1.77 [45.0]
REF.
hzx.gz [125.0] —
% % — =—1.57 [40.0]
0.12 [3.0]
SEE DETAIL "C”
1 J:L —
ﬁ | | — — 4.3300 [110.000]
J" 4.3290 [109.960]
\7 T 1
DETAIL A _DETAIL B 012 [3.0]
O ——— ARMATURE CONNECTION
RESOLVER CONNECTION UA3102A20 - 15PC —FO 1 e 1.26 [32.0]
JRC1BWRQ-7P
RED/WHT , _ | —| [=—0.47 [12.0]
|
YEL/WHT |,
R1
R2
} DETAIL C
r _ el AlA B
‘.‘ ‘—»0.197 [5.00]
0.12 [3.0]

VIEW OF CONNECTOR

MATING SOCKET:

RESOLVER: JMSP1607F

VIEW OF CONNECTOR

MATING SOCKET:

MOTOR: MS3106A20—15S

0.7480 [19.000]
0.7470 [18.991]

DATE | SYM| REVISION RECORD DR | CKk | CK
03AUGO0 | C | PER ECN 00-246 CWB |EB | CDR
©0.35 [09.0]
4x
\
5.12 [130.0]
sQ
/

©6.50 [#165.0]
$5.708 [#145.00]
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NOTES: /&\

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.

2.) ALL DIMENSIONS ARE IN INCHES (MM).

3.) MOTOR WEIGHT 8.2 KG 18.1 LBS.

4.) MOTOR SHAFT SEAL IS STANDARD.

5.) THRUST LOAD 98 N 22 LBS

6.) RADIAL LOAD 510 N 115 LBS SEE DETAIL "A”

7.) RESOLVER 2X 24000 PPR,
QTY 2 ZERO MARKERS.

SEE DETAIL "B"
8.) IP—44 SEALING. (045 Toe50
9.) BRAKE STATIC TORQUE: 7.8 N-M 5.7 LB—FT 43 [265.0]
BRAKE ELECTRICAL: 24 VDC 0.63 AMPS 8.66 [220.0]
REF. hmw [107.0]— ~—1.77 [45.0]
% % — =—1.57 [40.0]
— 0.12 [3.0]
— SEE DETAIL "C”
— L
B B j — | _ _ —%— 43300 [110.000]
S I 4.3290 [109.960]
\:7 [l
DETAIL B 0.12 [3.0]
DETAIL A _————
—— ARMATURE CONNECTION 1 - 1.26 [32.0]
RESOLVER CONNECTION JA3102A20—15PC—FO
JRC16WRQ-7P A RED = =047 [12.0]
A
RED/WHT | . | |
YEL/WHT | % |
! C B I
R BLU 3 WHT | 5
BLUI
S3 ™C
£ GRN‘ b
5
R B1 > €
6 \
L s B2 Lr DETAIL C
-‘ homw [5.00]
0.12 [3.0]

VIEW OF CONNECTOR
MATING SOCKET:

VIEW OF CONNECTOR
MATING SOCKET:

RESOLVER: JMSP1607F MOTOR: MS3106A20-15S

0.74B0 [19.000]
0.7470 [18.991]

DATE |SYM| REVISION RECORD DR | CK | CK
03AUGO0 | C | PER ECN 00-246 CWB | EB |CDR
90.35 [9.0]
4.80 [122.0]

512 [130.0]

26.50 [#165.0]

5.708 [#145.00]
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NOTES: &

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.

2.) ALL DIMENSIONS ARE IN INCHES (MM).
3.) MOTOR WEIGHT 13 KG 28.7 LBS. A (] ™ 1
4.) MOTOR SHAFT SEAL IS STANDARD. ||| B T Smg&m — I
5.) THRUST LOAD 118 N 27 LBS 7
6.) RADIAL LOAD 706 N 159 LBS
7.) RESOLVER 2X 24000 PPR. by 1 —
QTY 2 ZERO MARKERS SEE DETAIL A )
8.) IP—44 SEALING. SEE DETAIL "B”
9.) BRAKE STATIC TORQUE: 7.8 N-M 57 LB-FT
BRAKE ELECTRICAL: 24 VDC 0.63 AMPS 1311 [333.0]
e 1095 [2780] —— ]
‘_'76.50 [165.0] ——~ - 2.16 [55.0]
% =] -4 l~—1.97 [50.0]
0.12 [3.0]
SEE DETAIL "C”
1 J:L —
ﬂ | | — — — _ | 4.3300 [110.000]
[[——1 4.3290 [109.960]
\7 [l
DETAIL B 1o -
DE‘TA[L A T 1.77 [45>O}
S — ARMATURE CONNECTION
RESOLVER CONNECTION JA3102A20—15PC—FO — =—0.47 [12.0]
JRC16WRQ—7P A
RED 1, 5
RED/WHT | _, \
|
|
YEL/WHT | ., }
9 B I
BLU} c
A GRN‘ b
R2 i Bi E
% \ DETAIL C
| _PEiAlL b
B2 L

VIEW OF CONNECTOR

0.9450 [24,000] @ MR Q:\CURRENT pwes | DBM—1500/15RB
MATING SOCKET: MATING SOCKET: 0.9440 [23.991] X.XX+0.01 + 030 B DATE SCALE SHEET NO. REVISION
RESOLVER: JMSP1607F MOTOR: MS3106A20—15S XXXXE 0.005 07MAY97 | NTS 1 OF 1 D

VIEW OF CONNECTOR

jj ho.zw 5 [8.00]

0.16 [4.0]

#5.708 [6145.00]

DATE SYM REVISION RECORD DR | CK | CK
03AUGO0 D | PER ECN 00-246 CWB | EB | CDR
20.35 [99.0]
4X
e ~ N
4.80 [122.0]
\
— 5.12 [130.0]
SQ
/
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noTes: /D 1 Lh
1.) MOTOR CAN BE MOUNTED IN ANY POSITION. P
2.) ALL DIMENSIONS ARE IN INCHES (MM).

)

) MOTOR WEIGHT 10.0 KG 22.1 LBS.
) MOTOR SHAFT SEAL IS STANDARD.

) THRUST LOAD 98 N 22 LBS
)
)

[
DELTA
SERIES,

irn

RADIAL LOAD 539 N 121 LBS

RESOLVER 2X 24000 PPR, SEE DETAIL ”A”/

QTY 2 ZERO MARKERS. el ]
8.) IP—44 SEALING.

9.) BRAKE STATIC TORQUE 7.8 N=M 5.7 LB—FT

~N O U s~ W

1114 [283.0]—

BRAKE ELECTRICAL 24 VDC 0.63 AMPS .~ 937 [2380]— ]
REF.
5.16 [131.0] — ]
1.77 [45.0] - —
% =] 0.12 [3.0] -}~
SEE DETAIL "C”
— ] B —
- B | | _ _ 4.3300 [110.000]
1™ 4.3290 [109.960]
\7 1N
DETAIL B b L
DETAIL A ARMATURE CONNECTION 012 [3.0]
RESOLVER CONNECTION JA3T02A20-15PC-FO I 126 [32.0]
A JRC16WRQ—7P A RED 1, ,
RED/WHT | | % | 047 [12.0]
YEL/WHT | ) !
R1
R2

DETAIL C

jj ‘fom 97 [5.00]

0.12 [3.0]

VIEW OF CONNECTOR VIEW OF CONNECTOR 0.7480 [19.000]

MATING SOCKET: MATING SOCKET: 0.7470 [18.991]
RESOLVER: JMSP160Q7F MOTOR: MS3106A20—15S

DATE SYM REVISION RECORD DR | CK | CK

03AUGO0 E | PER ECN 00-246 CWB | EB |CDR

20.35 [99.0]
4

4.80

512 [130.0]

96.50 [¢1
95.708 [8145.00]

INDUSTRIAL INDEXING SYSTEMS, Inc.

www.iis—servo.com

THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL

INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,

COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
INDUSTRIAL INDEXING SYSTEMS, Inc.

TITLE

MOTOR, BRAKE, BRUSHLESS, DELTA SERIES

UNLESS OTHERWISE SPECIFIED | DRAWN BY M
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e [WEmR | Q:\CURRENT pwes | DBM—1800/30RB
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NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES (MM).
MOTOR WEIGHT 10.3 KG 22.7 LBS.

MOTOR SHAFT SEAL IS STANDARD. 7@ —
THRUST LOAD 98 N 22 LBS 7

%

~N oo 0 A~ W

TSI FOEG SFSTERS
LT e Tk

DELTA
SERES, [ | =—=2l

QTY 2 ZERO MARKERS.
IP—44 SEALING,

BRAKE STATIC TORQUE 7.8 N—M 57 LB-FT
BRAKE ELECTRICAL 24 VDC

)

)

)

)

.) RADIAL LOAD 539 N 121 LBS e
.) RESOLVER 2X 24000 PPR. SEE DETAIL "A

) SEE DETALL "B"
)

© 0o

0.63 AMPS

3.15 [80.0] -~ e

0,94 [24.0] =

e 1098 [279.0]—
REF.

e 1276 [3240] ———— |

5.16 [131.0]—=
1.77 [45.0]—
0.12 [3.0] -l

SEE DETAIL "C”

4.3300 [110.000]
4.3290 [109.960]

|
T |
DETAIL 4 1.65 [42.0]4
ABSOLUTE
RESOLVER/ENCODER CONNECTION
JRC16WRQ—14P DETAIL B

RED/WHT

|
YEL/WHT | 2
R1
R2

|
CHA BRN/WHT 13

|
Ac ——BRNT g

|
[ p—s\
VIEW OF CONNECTOR

MATING SOCKET:
RESOLVER: JRC1BWPQ-14S

1 ARMATURE CONNECTION
JA3102A20—-15PC~FO

VIEW OF CONNECTOR

MATING SOCKET:
MOTOR: MS3106A20—158

-

le0.12 [3.0]
l«1.26 [32.0]

= =047 [12.0]

DETAIL C

“ Y.o,w 97 [5.00]

0.12 [3.0]

0.

0.

7480 [19.000]
7470 [18.991]

DATE SYM REVISION RECORD DR | CK | CK
02FEBO1 O | PER ECN 00-306 CWB| Ws
30MARO1 A | PER ECN 01-119 CcwB

20.35 [99.0]
¥

[130.0]
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MOTOR, BRAKE, BRUSHLESS, DELTA SERIES

UNLESS OTHERWSE SPECIFIED | DRAWN BY DRAWING NUMBER
BOWMAN VNG Nl

DIMENSIONS ARE INCHES (mm)
TOLERANCES AutoCAD FILE LOCATION

DBM—1800/30RAB

XX+ ——— ANGULAR Q:\CURRENT DWGS
X.XX£0.01 + 030" B DATE SCALE SHEET NO. REVISION
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A — DATE | SYM| REVISION RECORD DR | CK | CK
NOTES: | ) 03AUGOO | D | PER ECN 00-246 CWB | EB |CDR
1.) MOTOR CAN BE MOUNTED IN ANY POSITION. —
2.) ALL DIMENSIONS ARE IN INCHES (MM).
3.) MOTOR WEIGHT 13 KG 28.6 LBS. ™\
4.) MOTOR SHAFT SEAL IS STANDARD. B N
5.) THRUST LOAD 98 N 22 LBS /
6.) RADIAL LOAD 559 N 125 LBS
7.) RESOLVER 2X 24000 PPR. SEE DETAIL "A” ) |
QTY 2 ZERO MARKERS. ]
8.) IP—44 SEALING. SEE DETAIL "B”
9.) BRAKE STATIC TORQUE: 7.8 N—M 5.7 LB—FT 13.11 [333.0]
BRAKE ELECTRICAL: 24 VDC 0.63 AMPS
10.95 [278.0]
REF.
t_imo [165.0] — = l-—2.16 [55.0]
% = v l—1.97 [50.0] ]
012 [3.0] == $0.35 [$9.0]
SEE DETAIL "C” ~ 4X
~ ~
[ 1 . 4.80 [122.0]
ﬁ I | |
4.3300 [110.000]
- - H . = = = = ! - 5.12 [130.0
|1 4.3290 [109.960] sQ [ ]
/
B n $6.50 [#165.0]
- 95.708 [9145.00]
DETAIL B 1] . 1.77 [45.0] /A
DETAIL A ARMATURE CONNECTION
RESOLVER CONNECTION JA3102A20-15PC—FO — =—0.47 [12.0]
JRC16WRQ-7P A RED 1 , o0
RED/WHT | | } 4X
YEL/WHT | |
I C B I
BLU i “: WHT
R BLU | °
=3 RN ¢
E D
. WBW e INDUSTRIAL INDEXING SYSTEMS, Inc.
R2 6 g } DETAIL C Www.iis—servo.com
f 7 B2 ‘ F ‘_‘ ‘*O 315 [8 OO] THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
) ° INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
LT i COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
INDUSTRIAL INDEXING SYSTEMS, Inc.
0.16 [4.0] e
MOTOR, BRAKE, BRUSHLESS, DELTA SERIES
Sﬁuéﬁz‘soggis!\‘sﬁcszgc\(:% DRAWN BY BOWMAN DRAWNG NUMBER
VIEW OF CONNECTOR TOLERANCES AutoCAD FILE LOCATION
w NN VIEW OF CONNECTOR 0.9450 [24.000] Xxi-—-  [Wemw | Q:\CURRENT pwcs | DBM—2400/30R8B
MATING SOCKET: MATING SOCKET: 0.9440 [23.991] XXX+ 0.01 + 030’ B DATE SCALE SHEET NO. REVISION
RESOLVER: JMSP1607F MOTOR: MS3106A20-15S X. XXX+ 0.005 07MAY97 | NTS 1 OF 1 D




NOTES: /A

1.) MOTOR CAN BE MOUNTED IN ANY FOSITION.
ALL DIMENSIONS ARE IN INCHES (MM),
MOTOR WEIGHT 24 KG 52.9 LBS.
MOTOR SHAFT SEAL IS STANDARD.
THRUST LOAD 284 N 64 LBS
RADIAL LOAD 1350 N 303 LBS

RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.

IP—44 SEALING.

BRAKE STATIC TORQUE: 29.4 N-M
BRAKE ELECTRICAL: 24 VvDC

No oW

SEE DETAIL "A"

© 0o
NN

21.6 LB-FT
0.92 AMPS

SEE DETAIL "B"—

DETAIL B

ARMATURE CONNECTION
MS3102A24—10P

DETAIL A

RESOLVER CONNECTION
JRC1B6WRQ-7P

RED/WHT,

VIEW OF CONNECTOR

VIEW OF CONNECTOR

MATING SOCKET: MATING SOCKET:

15.20 [386.0]

e 1209 [307.0]— |

45000 [114.300]

| 44280 [114.260]

RESOLVER: JMSP1607F MOTOR: MS3106A24-10S

REF ‘kaos [154.0]—=
l«—3.11 [79.0]
] l<—2.36 [60.0]
—~ ~-0.75 [19.0]
DETAIL C
j ‘fos% [10.00]
0.18 [4.5]

1.3783 [35.010]
1.3779 [35.000]

/ SEE DETAIL "C”

99,06 [8230.0]

67.784 [8200.00]

DATE SYM REVISION RECORD DR CK | CK
03AUGO0 [} PER ECN 00-246 CWB | EB |CDR
=

00.55 [214.0]
4X

6.22 [158.0]

i 7.08 [180.0]
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DIMENSIONS ARE INCHES (mm) BOWMAN
TOLERANCES AutoCAD FILE LOCATION

XXt ——— ANGULAR Q\CURRENT DWGS

X.XX£0.01
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UNLESS OTHERWISE SPECIFIED | DRAWN BY DRAWING NUMBER

DBM—2600/15RB

+ 030" B DATE SCALE SHEET NO, REVISION
07MAY97 NTS 1 OF 1 C




NOTES: /&
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
) ALL DIMENSIONS ARE IN INCHES (MM).
3) MOTOR WEIGHT 31 KG  68.3 LBS. <rp peral a”
4.) MOTOR SHAFT SEAL IS STANDARD.
5.) THRUST LOAD 28B4 N 64 LBS
6.) RADIAL LOAD 1450 N 326 LBS
7.)

RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.
8.) IP—44 SEALING.

9.) BRAKE STATIC TORQUE: 29.4 N-M
BRAKE ELECTRICAL: 24 VDC

21.5 LB-FT
0.92 AMPS

DETAIL B

DETAIL A

RESOLVER CONNECTION
VN JRC1BWRQ—7P

RED/WHT, 1

VIEW OF CONNECTOR

SEE DETAIL 'B" —

7,@ —

17.16 [436.0]

e 1405 [3570]———

REF t—i 8.03 [204.0] —=
]

Q

0.20 [5.0]——f}=—

le—3.11 [79.0]

/SEE DETAIL "C”

45000 [114.300]

| 4.4980 [114.260]

ARMATURE CONNECTION ™
MS3102A24—-10P

| DETAIL C

FBE}E [10.00]

0.18 [4.5]

VIEW OF CONNECTOR

l~—2.36 [60.0]

— |=-0.75 [19.0]

#9.06 [¢23o,o}//>\

97.784 [8200.00]

DATE SYM REVISION RECORD DR | CK | CK

03AUGO0 D | PER ECN 00-246 CWB|EB |CDR

90.55 [914.0]
4

6.22

[180.0]

\
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MOTOR, BRAKE, BRUSHLESS, DELTA SERIES

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE INCHES (mm)

DRAWNG NUMBER

DRAWN BY BOWMAN

TOLERANCES AutoCAD FILE LOCATION

DBM—3700/15RB

T [AIR Q:\CURRENT DWGS
MATING SOCKET: MATING SOCKET: 1.3783 [35.010] ;i;om + 030" DATE SCALE SHEET N, REVISION
RESOLVER: JMSP1607F MOTOR: MS3106A24—10S 1.3779 [35.000] XXXXE0.005 | B 07MAY97 | NTS 1 OF 1 D




NOTES: A A

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES (MM).

3.) MOTOR WEIGHT 24.0 KG 53.0 LBS.

4.) MOTOR SHAFT SEAL IS STANDARD.

5.) THRUST LOAD 235 N 53 LBS

6.) RADIAL LOAD 1068 N 240 LBS

RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.

) IP—44 SEALING.

9.) BRAKE STATIC TORQUE 29.4 N-M 21.5 LB-FT
BRAKE ELECTRICAL 24 VDC 0.92 AMPS

DETAIL A
RESOLVER CONNECTION

j JRC16WRQ-7P

RED /WHT,

| DETAIL B

ARMATURE CONNECTION
MS3102A24—-10P

[

@E
e

4
SEE DETAIL “A”/ LT
SEE DETAIL "B” —
15.20 [386.0]
12,09 [307.0]
REF “76.06 [154.0] —]
3.11 [79.0] -~ -
0.20 [5.0] —={}=—
@ SEE DETAIL "C”
L / 6.22

| 45000 [

| 44980 [

DETAIL C

Fa% [10.00]

018 [45] MOTOR, BRUSHLESS, DELTA SERIES

o Shto e e e | " BOWMAN
VIEW OF CONNECTOR VIEW OF CONNECTOR e Y ONEURRENT DWos | DBM—3700/30RB
MATING SOCKET: MATING SOCKET: 1.3783 [35.010] k001 |+ g0 oA e | ser o, REVSO
RESOLVER: JMSPT607F MOTOR: MS3106A24—10S 1.3779 [35.000] XXX 0.005 |~ B 25APR96 | NTS 1 OF 1 F

le—0.75 [19.0]

114.300]
114.,260]

#9.06 [0230.

07.784 [2200.00]
|~ 2.36 [60.0]

DATE SYM REVISION RECORD DR | CK | CK

03AUGO0 F

PER ECN 00-246 CWB | EB |CDR

©0.55 [914.0]
4X

[180.0]

0]

90
4X
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TITLE




NOTES: /&

1.

o

N O s w

) MOTOR CAN BE MOUNTED IN ANY POSITION.
ALL DIMENSIONS ARE IN INCHES (MM). R
MOTOR WEIGHT 38 KG 84 LBS.
MOTOR SHAFT SEAL IS STANDARD,
THRUST LOAD 284 N 63 LBS {-@-\ B
RADIAL LOAD 1520 N 341 LBS
RESOLVER 2X 24000 PPR. £
QTY 2 ZERO MARKERS.  SEE DETAIL "A" —/—]
) IP—44 SEALING.
) BRAKE STATIC TORQUE 29.4 N—M 21.5 LB—FT

BRAKE ELECTRICAL 24 VDC 0.92 AMPS

le—6.50 [165.1]—]
MAX

19.13 [486.0]

16.02 [407.0]
REF |~ 6.30 [160.0] — =

MIN

——t

0.20 [5.0]——f}=—

DATE | SYM| REVISION RECORD DR | CK | CK
— T 03AUG00 | D | PER ECN 00-246 CWB| EB | CDR
ololon,

[@lle)[e][e)
©OBI®
010|100
1
DETAIL D
01.06 [926.9]
| 2X
w311 [79.0] ‘
3.75 [95.2] ! C
MAX ~ R 20.55 [#14.0]
j _— S 4x
Il

/ SEE DETAIL "C"

45000 [114.300]

I 4.4980 [114.260]

DETAIL A

RESOLVER CONNECTION
M JRCT1BWRQ-7P
RED/WHT!

DETAIL B
ARMATURE CONNECTION

R2

VIEW OF CONNECTOR

MATING SOCKET:
RESOLVER: JMSP1607F

—

|~ 2.36 [60.0]

—— =0.75 [19.0]

DETAIL C
0.393 [10.00]
0.392 [9.96]

0.18 [4.5]

1.3783 [35.010]
1.3779 [35.000]

99.06 [2230.0]
07.784 [9200.00]

7.08 [180.0]

90"
4X
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NOTES: A DATE SYM REVISION RECORD DR | CK | CK

1.) MOTOR CAN BE MOUNTED IN ANY POSITION. — T 03AUG0O0 | D | PER ECN 00-246 CWB | EB |CDR
2.) ALL DIMENSIONS ARE IN INCHES (MM). P OO O&
3.) MOTOR WEIGHT 31 KG 69 LBS.
4) MOTOR SHAFT SEAL IS STANDARD. OlO010
5.) THRUST LOAD 235 N 52 LBS fﬁ@} _ _ _ _ DO ®
6.) RADIAL LOAD 1147 N 257 LBS /‘ 77777 OO0
7.) RESOLVER 2X 24000 PPR. SEE DETAIL "A”
QTY 2 ZERO MARKERS, == ]
8.) IP—44 SEALING.
9.) BRAKE STATIC TORQUE 29.4 N—M 21.5 LB—FT o
SEE DETAIL 'B
BRAKE ELECTRICAL 24 VDC 0.92 AMPS 2EE DETAL "D DETAIL D
6.50 [165.1] 17.16 [436.0]
MAX e 14,05 [357.0]
REF 435 [110.4)~ 91.06 [026.9]
MIN | 2X
- l—3.11 [79.0] ‘
0.20 [5.0] -}~ ‘
3.75 [95.2]
Q MAX B _ 90.55 [914.0]
/SEE DETAIL "C” — NN 4X
N & //
/ /
|
B B s —— — | 45000 [114.300] | [180.0]
4.4980 [114.250] T
\
#9.06 [@230.0}&
©7.784 [9200.00]
—LofAlL A — |~ 2.36 [60.0]
RESOLVER CONNECTION
JRC16WRQ—7P | |~-0.75 [19.0]
RED/WHT, _ |
DETAIL B 90
ARMATURE CONNECTION X
INDUSTRIAL INDEXING SYSTEMS, Inc.
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i 0.392 [9.96] TIE
} MOTOR, BRAKE, BRUSHLESS, DELTA SERIES
|
I } 0.18 [4.5] s omepse <oy AN BT 5O MAN DRAVING NUMBER
TOLERANCES AutoCAD FILE LOCATION
VIEW OF CONNECTOR | 1.3783 [35.010] e Tmare ] Q:\CURRENT DWGS DBM—5500/30RB
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NOTES: /A&

DATE |SYM| REVISION RECORD DR | CK | CK
) MOTOR CAN BE MOUNTED IN ANY POSITION. S 5 — T 03AUGO0 | D | PER ECN 00—246 CWB| EB |CDR
) ALL DIMENSIONS ARE IN INCHES (MM). P h OlO O\Q
) MOTOR WEIGHT 38 KG 84 LBS.
) MOTOR SHAFT SEAL IS STANDARD. ellellelle)
) THRUST LOAD 235 N 52 LBS @ _ LI | _ B
) RADIAL LOAD 1205 N 270 LBS o o= (I === | st %) % 8 %
.
) RESOLVER 2X 24000 PPR. 4 i
QTY 2 ZERO MARKERS, SEE DETAIL ”A"Js Hololols ]
) IP—44 SEALING. H= r
9.) BRAKE STATIC TORQUE 29.4 N—M 21.5 LB—FT S °
BRAKE ELECTRICAL 24 VDC 0.92 AMPS SEE DETAIL 'B”
SEE DETALL "D DETAIL D
650 [165.1] 19.13 [486.0] —_—
MAX 16.02 [407.0]
REF 6.25 [158.8] $1.06 [626.9]
MIN | 2X
] w311 [79.0] |
0.20 [5.0]—=f}=— |
3.75 [95.2]
O MAX 90.55 [914.0]
/SEE DETAIL "C” X
=] | e ———— 1 45000 [114.300]
= q T4.4980 [114.260] gdog [180.0]
—
—| ©9.06 [2230.0]
©7.784 [0200.00]
DETAIL A
RESOLVER CONNECTION 1 ~-2.36 [60.0]
JRC1B6WRQ—7P 075 [190.0]
RED/WHT, 4 90"
DETAIL B ax
ArHATIRE conmEeron INDUSTRIAL INDEXING SYSTEMS
]
WWWw.iis—servo.com
DE‘TA[L C THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
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VIEW OF CONNECTOR | 1.5785 [35.010] oG- AR ] QACURRENT pwes | DBM—6500/30RB
MATING SOCKET: ! @ 1.3779 [35.000] X.XX£0.01 + 030 B DATE SCALE SHEET NO. REVISION
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0.393 [10.00]
0.392 [9.96]
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TITLE
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NOTES: B
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES (MM).
3.) MOTOR WEIGHT 54 KG 119 LBS.
4.) MOTOR SHAFT SEAL IS STANDARD.

DATE

SYM REVISION RECORD DR | CK | CK

28SEPQO C

PER ECN 00-246 CWB | EB |CDR

5.) THRUST LOAD 294 N
6.) RADIAL LOAD 1372 N

7.) RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.
IP—44 SEALING.

8.

BRAKE ELECTRICAL 24 VDC
e 6.35 [161.2] —
MAX

DETAIL A

RESOLVER CONNECTION
JRCT16WRQ-7P

DETAIL C THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
INDEXING SYSTEMS, Inc. AND IS ISSUED IN' STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
»‘ ’«0.472 [12.00] INDUSTRIAL INDEXING SYSTEMS, Inc.
i 0.470 [11.95] TE
MOTOR, BRAKE, BRUSHLESS, DELTA SERIES
0.20 [5.0] eSS omerper Seche AT B OWMAN DRAWNG NUMBER
— TOLERANCES AutoCAD FILE LOCATION
VIEW OF CONNECTOR 1.6535 [42.000] G~ TmER | Q\CURRENT pwes | DBM—7500/20RB
MATING SOCKET: 1.6529 [41.984] X.XX+0.01 + 030" B DATE SCALE SHEET NO. REVISION
RESOLVER: JMSP1607F X.XXx# 0.005 14AUGY7 NTS 1 0F 1 C

66 LBS.
308 LBS.

SEE DETAIL "A”

9.) BRAKE STATIC TORQUE 98 N—M
72 LB-FT

O] O]

esekell

Jec| ©
oelo]

COVER REMOVED

N
eI
‘\

SEE DETAIL ”B“

SEE DETAIL D

20.04 [509.0]
15.71 [399.0]
REF

1.4 AMPS

4.37 [111.0]—
MAX

PLUG/<

e 5.60 [144.5]—
MAX

——

l—4.33 [110.0]

0.24 [6.0]——f}=

HOLE

SEE DETAIL "C”

| 7.8740 [200.000]
7.8700 [199.900]

|~ 3.15 [B0.0]

|~ 0.79 [20.0]

DETAIL B
ARMATURE CONNECTION

DETAIL D

3.37 [85.6]
MAX

l

©1.06 [226.9]
2X

90.55 [214.0]
4X

910.63 [9270.0]
99.251 [8235.00]

220.0]
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NOTES. A 1 DATE | SYM| REVISION RECORD bR | ok | ck
1.) MOTOR CAN BE MOUNTED IN ANY POSITION. 5 - e 18AUCO8 | O | PER ECN 98-258 CWB |ELS
2.) ALL DIMENSIONS ARE IN INCHES (MM). olo Q& O7DEC99 | A | PER ECN 99-414 cwB
3.) MOTOR WEIGHT 73 KG 161 LBS. — —

4) MOTOR SHAFT SEAL IS STANDARD. — 0101010
5.) THRUST LOAD 294 N 66 LBS. * i 1 A\ 515 S _ -+ % %% gfg
6.) RADIAL LOAD 1470 N 330 LBS. — \ =
7.) BRAKE STATIC TORQUE 98 N-M = — 1
72 LB—FT %
BRAKE ELECTRICAL 24 VDC 1.4 AMPSA ©) ° L
8.) RESOLVER 2X 24000 PPR. i DETAIL "B
QTY 2 ZERO MARKERS. SEE DETAIL "B _DETA
COVER REMOVED
9.) IP—44 SEALING. 23.19 [589.0]
635 [161.2] —+] 18.86 [479.0] A #1.06 [026.9]
Max 4.37 [111.0]—] 8.84 [224.5]
MAX MAX |
é - 433 [110.0] |
|
HOLE PLUG/’< P o i (858 l [ ]
60.55 [014.0
©O - = .
SEE DETAIL "A ~ -
—
— 7.8740 [200.000]
B | e i — — 7.8700 [199.900] 2@66 [220.0]
\< \
?10.63 [v>27<10]/A
$9.25 [0235.0]

RESOLVER CONNECTION
JRC16WRQ-7P

ARMATURE CONNECTION

—
TOP VIEW OF CONNECTOR
MATING SOCKET:
RESOLVER: JMSP1607F

|~ 0.79 [20.0]

DETAIL " A”

0.4724 [12.000]
1 ﬂ ho.47o7 [11.957]

0.20 [5.0]

1.6535 [42.000]
1.6529 [41.984]

=315 [80.0]
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NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.

2.) ALL DIMENSIONS ARE IN INCHES [MM].

3.) MOTOR WEIGHT

4.) IP—65 SEALING.

5.) RESOLVER 2X 24000 PPR.
QTY 2 ZERO MARKERS.

6.) SHAFT SEAL STANDARD.

[28 KG] 61

LBS

7.) BRAKE STATIC TORQUE 22.5 N-M
16.7 LB-FT
BRAKE ELECTRICAL 24 VDC 1.3 AMPS

L
o/o_—9p
II o0

DETAIL A

RESOLVER CONNECTION

YEL

Mmoo o W >

FO OB

© 5%
5

TOP VIEW OF CONNECTOR
MATING SOCKET:

RESOLVER: MS3116F10-6S

-~ 1236 [3139] —

MAX

14.72 [373.9]
MAX

——

0.14 [3.6]—=fl=

—

~—2.36 [60.0]

HL1.97 [50.0]

—={=—0.20 [5.0]

ﬁ MOLSTEA TOERIG ST

i
15—

DETAIL B

ARMATURE CONNECTION

3

}

1 AMP MAX

BRAKE
24 VDC
5 AMP MAX

THERMAL OVERLOAD
115 VAC/VDC MAX

NORMALLY CLOSED

0.55 [14.0]—=f =

DETAIL C
MOTOR SHAFT DIMENSIONS

M10 X 1.5 THD
0.87 [22.0]7
0.94 [24.0]¥

-

8x7x50MM KEY

0.945 [24.00]
N\

l~—1.1027 [28.009]
1.1022 [27.996]

/SEE DETAIL C

7.80 [198.1]
MAX 575 [
sQ

DATE SYM REVISION RECORD DR CK | CK
16JUN99 PER ECN 98—-122 CwB | TO
23JUL99 A PER ECN 99-254 CwB | TO
07DEC99 B PER ECN 99-414 CcwB

RESOLVER CONNECTOR
MS3112E10-6P
1.00 NPT
©0.49 [12.4)
00.47 [12.0]

$6.49 [165.0]

wWww.iis—se

rvo.com
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NOTES: j DATE | SYM| REVISION RECORD DR | CK | cCK
1.) MOTOR CAN BE MOUNTED IN ANY POSITION, 02FEBOY | O | PER ECN 00-306 cwB | ws
2.) ALL DIMENSIONS ARE IN INCHES [MM]. 30MAROT | A | PER ECN 01-118 cwB
3.) MOTOR WEIGHT 4.2 KG 9.2 LBS, @
4.) MOTOR SHAFT SEAL IS STANDARD. @ @ R
5.) THRUST LOAD 98 N 22 LBS.
6.) RADIAL LOAD 343 N 77 LBS,
7.) ABSOLUTE ENCODER -y
8.) IP—44 SEALING. 9.00 [228.5]
9.) WIRE LEAD OPENINGS ARE UNSEALED. MAX
10.) FLYING LEAD LENGTH 12" 2" [305 +50]. e [193.5]
11.) BRAKE STATIC TORQUE 2.55 N—M 1.88 LBS—FT SEE DETAIL "A"
BRAKE ELECTRICAL 24 VDC 0.38 A. / SEE DETAL "B” 138 [35.0]
/ B e =—0.32] [8.0]
—f =~—0.12| [3.0]
11.8 [300]
MIN ﬂ SEE DETAIL "C” 0096 [06.6
H H H /SEE DETAIL "D"  #4.13 [#105.0] b [#6.6]
e I ) A I s A 2.7551 [7O~OOO] 3.15 [S0.0J
] 2.7547 [69.970] Sa
F $3.543 [890.00]
. l.—0.98 [25.0] -
DETAIL A 45«\}
ABSOLUTE ENCODER CONNECTION
PIN# SIGNAL COLOR 90
1 NC —— X
2 +5V  RED DETAIL B
5 COND  BLK ARMATURE CONNECTION
4 ]
2 gi; INDUSTRIAL INDEXING SYSTEMS, Inc.
7 BLU DETAIL C WWw.iis—servo.com
8 GRN BRAKE CONNECTION DETAIL D THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
9 YEL INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
1 0.236 [6.00] COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
INDUSTRIAL INDEXING SYSTEMS, Inc.
YEL 5 TTLE
MOTOR, BRAKE, DELTA SERIES, ABSOLUTE
DhEGON ARE menEs tam | S BOWMAN DRAIN et
TOLERANCES AutaCAD FILE LOCATION
VIEW OF CONNECTOR VIEW OF CONNECTOR VIEW OF CONNECTOR 0.61 [155] 0.7480 [19.000] |3 ——-  [MowA |__Q:\CURRENT DWGS DBM—D800/30EAB
MATING SOCKET: MATING SOCKET: MATING SOCKET: ’ ’ 0.7469 [18‘970} XxXx£0.01 |+ o307 B DATE SCAE SHEET NO. REVISION
RESOLVER: YLP—09V MOTOR: YLP—04V BRAKE: YLP—02V : : X XXX 0.005 02FEBOT | NTS 1 OF 1 A




NOTES:
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
) ALL DIMENSIONS ARE IN INCHES [MM].
) MOTOR WEIGHT 4.2 KG 9.2 LBS.
4.) MOTOR SHAFT SEAL IS STANDARD.
) THRUST LOAD 98 N 22 LBS.
6.) RADIAL LOAD 343 N 77 LBS.

7.) RESOLVER 2X 24000 PPR
QTY 2 ZERO MARKERS.

8.) IP—44 SEALING.

WIRE LEAD OPENINGS ARE UNSEALED.

FLYING LEAD LENGTH 12" +2” [305 £50].
BRAKE STATIC TORQUE 2.55 N—-M 1.88 LBS—FT
BRAKE ELECTRICAL 24 VvDC 0.38 A

©

10.)

11.8
MIN

DETAIL A
RESOLVER CONNECTION
RED/WHT s 1
I
YEL/WHT Lt
BLU ||
R1 [ 8
s3 ¥
i
4
R2 ! }
1
|

BE

VIEW OF CONNECTOR
MATING SOCKET:
RESOLVER: YLP—-09V

8.90 [225.5]
MAX
7.52 [190.5]
MAX
SEE DETAIL "A"
/[SEE DETAIL "B” —— t=—1.38 [35.0]
- = — -0 36 [9,0]
—t — 0,12 [3.0]
[300]
SEE DETAIL "C”
H H H /SEE DETAIL D"
I 1 /1 27551 [70.000]
—] 2.7547 [69.970]

— -

le—0.98 [25.0]
DETAIL D

4—‘ ‘<—O,236 [6.00]

DETAIL B
ARMATURE CONNECTION
A RED |
0.61 [15.5] 0.7480 [19.000]
0.7469 [18.970]
c 5 DETAIL C
WHT 2 BRAKE CONNECTION
BLK 3 YEL |
GRN
4
1—‘9 YEL . 5

VIEW OF CONNECTOR
MATING SOCKET:
MOTOR: YLP-04V

VIEW OF CONNECTOR
MATING SOCKET:
BRAKE: YLP—-02V

DATE | SYM| REVISION RECORD DR | ok | ek
20NOVOO | A | PER ECN 00-246 cwe | €8 [cor
04.13 [6105.0] EL ¢9Lx26 [¢6.6]

3.15 [80.0]
sQ

$3.543 [$90.00]
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INDUSTRIAL INDEXING SYSTEMS, Inc.

1B-19B001, 1B-19B003, 1B-19B004, IB-19B004

DELTA SERIES PACKAGES USER’S GUIDE
A.8 ENCODER MOTOR DIMENSIONS

DRAWING NUMBER DESCRIPTION
DBM-480/15E Brushless Delta Series Motor
DBM-B380/30E Brushless Delta Series Motor
DBM-B630/30E Brushless Delta Series Motor
DBM-B800/30E Brushless Delta Series Motor
DBM-B1060/30E Brushless Delta Series Motor
DBM-B1600/30E Brushless Delta Series Motor
DBM-B1900/30E Brushless Delta Series Motor
DBM-B3000/30E Brushless Delta Series Motor
DBM-B4400/30E Brushless Delta Series Motor
DBM-B5600/30E Brushless Delta Series Motor
DBM-C740/15E Brushless Delta Series Motor
DBM85-E400/20E Brushless Delta Series Motor
DBM85-E525/30E Brushless Delta Series Motor
DBM85-E750/20E Brushless Delta Series Motor
DBM85-E850/30E Brushless Delta Series Motor
DBM85-E1000/20E Brushless Delta Series Motor
DBM85-E1200/30E Brushless Delta Series Motor
DBM120-E750/20E Brushless Delta Series Motor
DBM120-E1000/20E Brushless Delta Series Motor
DBM120-E1000H/20E Brushless Delta Series Motor
DBM120-E1500/20E Brushless Delta Series Motor
DBM120-E1500H/20E Brushless Delta Series Motor
DBM120-E2200/20E Brushless Delta Series Motor
DBM120-E2200H/20E Brushless Delta Series Motor
DBM120-E3000/20E Brushless Delta Series Motor
DBM120-E3000H/20E Brushless Delta Series Motor
DBM120-E4000/20E Brushless Delta Series Motor
DBM120-E4000H/20E Brushless Delta Series Motor
AUGUST 2005 PAGE A - 199



1B-19B001, 1B-19B003, 1B-19B004, IB-19B007 INDUSTRIAL INDEXING SYSTEMS, Inc.
USER'S GUIDE DELTA SERIES PACKAGES
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NOTES: DATE SYM REVISION RECORD DR | CK | CK

1.) MOTOR CAN BE MOUNTED IN ANY POSITION. SEE DETAIL "A” 11SEPO1 | O | PER ECN 01-302 cwB

2.) ALL DIMENSIONS ARE IN INCHES [MM]. SEE DETAIL "B”
3.) CERTIFIED TO MEET IP65 SEALING.

4.) MOTOR WEIGHT: 5.4 KG 12.0 LBS

5.) MOTOR SHAFT SEAL IS STANDARD.

6.) MOTOR FINISH: FDA WHITE COATING. 1
7.)

8.)

9.)

MOTOR OUTPUT SHAFT: STAINLESS STEEL.
THRUST LOAD: 111 N 25 LBS.
RADIAL LOAD: 178 N 40 LBS.

e 994 [2525] ————
le— 874 [2220] — &
REF
1,20 [30.5]— f-—
012 [3.0]+ ¢0.28 [67.0]
FJ;L1 FJ;L1 SEE DETAIL "C” 1 4
— 2.50 [63.5]
REF
- - _ _ _ 3.150 [80.01] L 3.50 [88.9]
3.149 [79.98] sqQ.
o o ] ©3.937 [9100.00]
l~—0.790 [20.0]
DETAIL A
ENCODER CONNECTION — =—0.51 [13.0] .
MS3102E20-28P A
A 8w A K
Il DETAIL B
W_M“WHT ARMATURE CONNECTION
veL z N MS3102E16S—1P
YEL/BLK z I
BRN u A
ENGODER 4%‘ 7 Z;g B ; ’i
[Camz v > . INDUSTRIAL INDEXING SYSTENS,
WHT/BLK W "
RED & : ¢ Www.iis—servo.com
GR’N{YEL D
N E WER%E/SSE%%&D DETAIL C THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF: INDUSTRIAL
—_— INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENGCE, AND IT SHALL NOT BE REPRODUCED,
R NORMALLY CLOSED MOTOR SHAFT DETAIL COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
INDUSTRIAL INDEXING SYSTEMS, Inc.
-‘ 1‘0 200 [5.08] m
4 |l o197 [5 00] MOTOR, DELTA SERIES, CUSTOM
0.103 [2.62] o e e e | ™™ BOWMAN A
TOLERANCES AutoCAD FILE LOCATION
VIEW OF CONNECTOR VIEW OF CONNECTOR 0.551 [14.00] e T | Q:\CURRENT DWGS DBM—480/15E
MATING SOCKET: MATING SOCKET: X.XX£0.01 i DATE SCALE SHEET NO. REVISION
ENCODER: MS3106E20-29S MOTOR: MS3106E16S—1S 0.550 [13.99] X. XXX+ 0.005 090 B 11SEPOT | ——— 1 OF 1 0




NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES [MM].

3.) MOTOR WEIGHT 4.1 KG 9 LBS.
4.) MOTOR SHAFT SEAL STANDARD.
5.) THRUST LOAD 289 N 64 LBS.

6.) RADIAL LOAD 267 N 60 LBS.

7.) ENCODER 2048 LINE COUNT, 8192 PPR

QTY 1 ZERO MARKER.
IP—65 SEALING.

&

Qe o©)

DETAIL A

ENCODER CONNECTION
MS3102E20-29P

MAX

J

879 [223.3] — |
MAX

e 7.18 [182.3]

— 1~ 1.606 [40.80]
1,543 [39.20]
0.118 [3.00] ==l

0.087 [2.20] | 098 [25.0]

- 029 [7.3]

A b K 3.1493 [79.993] 90
A 5y 4X
B B
B bl DETAIL B
; h H ARMATURE CONNECTION
G MS3100A16S—1P
FROM % b RED
ENCODER 7 v i S A
~ t
Vv )
t
w
W i E BLK 1y g
t
ESv BLU
i — INDUSTRIAL INDEXING SYSTEMS, Inc.
EOV D
T N YEL E}W%R%E/%%RW@D DETAIL € WWW.iis—servo.com
SHLD LR
YEL 1 AMP MAX
‘ " NORMALLY CLOSED MOTOR SHAFT DIMENSIONS THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
0.236 [6.00] = = 0.23 [6.0] COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
INDUSTRIAL INDEXING SYSTEMS, Inc.
MEX1 THD TIE
17ETMMY | MOTOR, DELTA SERIES
0512 [1301] R R R ™™ BOWMAN e
TOLERANCES AutoCAD FILE LOCATION
VIEW OF CONNECTOR VIEW OF CONNECTOR T T— R Q\CURRENT DWGS DBM*B}SO/}OE
MATING SOCKET: MATING SOCKET: 0.7484 [19.009] X001 |1 a0 AT — " P pravee
ENCODER: MS3106A20-29S MOTOR: MS3106A16S—1S 0.7479 [18.996] XX 0.005 B 31DEC98 | NTS 1 OF 1 A

[ —
0.36 [90]4 -

3.1501 [80.012]4

‘ m /SEE DETAIL "C”

DATE SYM REVISION RECORD DR | CK | CK

03AUGO0 | A | PER ECN 00-248 CWB | EB | CDR
SEE DETAIL "A"
SEE DETAIL "B”

[91.3]

3.50

SQ
20.29 [07.4]4x
00.28 [67.0]

$3.937 [9100.00]




NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.

2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT 6.4 KG 14 LBS.
4.) MOTOR SHAFT SEAL STANDARD.

5.) THRUST LOAD 289 N 64 LBS.

6.) RADIAL LOAD 267 N 60 LBS.

7.) ENCODER 2048 LINE COUNT 8192 PPR
QTY 1 ZERO MARKER.
8.) IP—65 SEALING.

Qe

o)
DETAIL A

ENCODER CONNECTION A
MS3102E20-29P

FROM
ENCODER 3

== << |d|c NN ol @ [ >

TTmMoOOoOwWreOICZTC R

m
o
<

1N40022%
Eov N
T SHLD R

- — =

e 1029 [2614] ——— &

868 [220.5]
MAX
. I~ 1.606 [40.80]

1.543 [39.20
0.118 [3.00] -}~ [ ]

| 0.98 [25.0]
0,29 [7.3]

D] 0.087 [2.20]

/SEE DETAIL "C”

/|

DETAIL B

ARMATURE CONNECTION A
MS3100A16S-1P

RED

[ —
0.36 [9.0]J -

3.1501 [80.012]4
3.1493 [79.993]

A
BLK 1yg
BLU c
GRN D
YEL THERMAL OVERLOAD
E 115 VAC/VDC MAX
YEL v p (1 AMP MAX DETAIL C
NORMALLY CLOSED

MOTOR SHAFT DIMENSIONS A

0.236 [6.00] - [0‘23 [6.0]
<

M6X1 THD
17+ 1TMMY

DATE | SYM| REVISION RECORD DR | CK | CK
03AUGO0 | B | PER ECN 00-246 CWB | EB |CDR
SEE DETAIL "A”

SEE DETAIL "B"

[91.3]

3.50
SQ
$0.29 [97.4] 4X
20.28 [87.0]

$3.937 [#100.00]

90”
4X
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TITLE

MOTOR, DELTA SERIES

UNLESS OTHERWISE SPECIFIED | DRAWN BY
DIMENSIONS ARE INCHES (mm) BOWMAN

DRAWING NUMBER

VIEW OF CONNECTOR

MATING SOCKET:
ENCODER: MS3106A20-29S

VIEW OF CONNECTOR

MATING SOCKET:
MOTOR: MS3106A16S—-1S

0.7484 [19.009]
0.7479 [18.996]

TOLERANCES

AutoCAD FILE LOCATION

DBM—-B630/30E

XXE ——— ANGULAR Q:\CURRENT DWGS
X.XX+0.01 +030° B DATE SCALE SHEET NO. REVISION
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NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.

2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT 8.6 KG 19 LBS.
4.) MOTOR SHAFT SEAL STANDARD.

5.) THRUST LOAD 289 N 64 LBS.

6.) RADIAL LOAD 267 N 60 LBS.

7.) ENCODER 2048 LINE COUNT, 8192 PPR
QTY 1 ZERO MARKER.

8.) IP—65 SEALING.

Op

Qe o©)

DETAIL A

ENCODER CONNECTION /A
MS3102E20—29P

FROM
ENCODER 3

== << |dle NN (@l @ [ >

m
o
<
TTMTmMoOoO®m>»O T T x

wNAUozZ%
Eov N
T SHLD LR

VIEW OF CONNECTOR

MAX

11.79 [299.5]
MAX

e 1018 [2586] — .|

0.118 [3.00]
0.087 [2.20]

DETAIL B

MS3100A16S—1P

? RED YA

BLK

VIEW OF CONNECTOR

XXt ——— ANGULAR Q:\CURRENT DWGS DBM*B8OO/EOE
MATING SOCKET: MATING SOCKET: 0.7484 [19.009] X.XX+0.01 + 030 DATE SCALE SHEET NO. REVISION
ENCODER: MS3106A20-29S MOTOR: MS3106A16S—1S 0.7479 [18.996] X.XXX 0,005 B 13MAR98 | NTS OF 1

ARMATURE CONNECTION A

THERMAL OVERLOAD
115 VAC/VDC MAX
1 AMP MAX

NORMALLY CLOSED

l-~—1.606 [40.80]
1.543 [39.20]

| 0.98 [25.0]
l—0.29 [7.3]

\ o
0.36 [Q‘O]J —

3.1501 [80.012]

/SEE DETAIL "C”

3.1493 [79.993]

DETAIL C

MOTOR SHAFT DIMENSIONS A

0.236 [6.00] = |=—

M6X1 THD
171 1TMMY

o,ng [13.01]

(0‘23 [6.0]

DATE | SYM| REVISION RECORD DR | CKk | CK
03AUGO0 | B | PER ECN 00-246 CWB | EB | CDR
SEE DETAIL "A”
SEE DETAIL "B”
[91.3]

3.50
SQ

83.937 [6100.00]

90
4X

20.29 [97.4]4x
©0.28 [97.0]
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TOLERANCES

AutoCAD FILE LOCATION
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NOTES:
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.

2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT 13.6 KG 30 LBS

4.) MOTOR SHAFT SEAL STANDARD. —

5.) THRUST LOAD 653 N 146 LBS.

6.) RADIAL LOAD 712 N 160 LBS

7.) ENCODER 2048 LINE COUNT, 8192 PPR
QTY 1 ZERO MARKER.

8.) IP—65 SEALING. A

|

12,34 [313.4]
MAX

Awoszx [262.6]

MAX

DATE SYM REVISION RECORD DR | CK | CK

03AUGOO B | PER ECN 00-246 CWB | EB | CDR

—

0.138 [3.50] —f}=—
0.095 [2.42]

SEE DETAIL "A”

L~ 2.000 [50.80] SEE DETAIL "B"
1,937 [49.20]

N
L 1.10 [28.0] =0 0
== 0.27 [6.9] $0.40 [¢10.2] 4X
e

1

$0.39 [010.0] 857 [141.5]
/SEE DETAIL "C”
120.0]
#5.118 [#130.00]

oo
DETAIL A
ENCODER_CONNECTION
MS3102£20-28P
A b K
2 :
& i DETAIL B
s L ARMATURE CONNECTION
Z b MS3102420—15P
FROM B 1 . : e A
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NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES [MM].

3.) MOTOR WEIGHT 18.6 KG 41 LBS

4.) MOTOR SHAFT SEAL STANDARD.

5.) THRUST LOAD 653 N 146 LBS.

6.) RADIAL LOAD 712 N 160 LBS.

7.) ENCODER 2048 LINE COUNT, 8192 PPR
QTY 1 ZERO MARKER.
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NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES [MM].

3.) MOTOR WEIGHT 15 KG 33 LBS,

4.) MOTOR SHAFT SEAL STANDARD.

5.) THRUST LOAD 890 N 200 LBS.

6.) RADIAL LOAD 1113 N 250 LBS.
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NOTES:
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEICHT 23.6 KG 52 LBS.
4.) MOTOR SHAFT SEAL STANDARD.
5.) THRUST LOAD 890 N 200 LBS.
6.) RADIAL LOAD 1113 N 250 LBS.

7.) ENCODER 2048 LINE COUNT, 8192 PPR
QTY 1 ZERO MARKER.

8.) IP—65 SEALING.
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NOTES:

ALL DIMENSIONS ARE IN INCHES [MM].
MOTOR WEIGHT 32.3 KG 71 LBS.
MOTOR SHAFT SEAL STANDARD.
THRUST LOAD 890 N 200 LBS.
RADIAL LOAD 1113 N 250 LBS.
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NoTES: A
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEICHT 36 KG 79 LBS.
4.) MOTOR SHAFT SEAL STANDARD.
5.) THRUST LOAD 890 N 200 LBS.
RADIAL LOAD 1113 N 250 LBS.
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DATE SYM REVISION RECORD DR | CK | CK

NOTES: il

14FEBO3 0 | PER ECN 03-076 CwB

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.

2.) ALL DIMENSIONS ARE IN INCHES (MM).

3.) MOTOR WEIGHT 6 KG 13.2 LBS.
4.) THRUST LOAD 120 N 26.9 LBS,
5.) RADIAL LOAD 700 N 157.3 LBS.
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NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES (MM).

3.) MOTOR WEIGHT 3 KG 6.6 LBS.

4.) THRUST LOAD 120 N 26.9 LBS

5.) RADIAL LOAD 600 N 134.5 LBS

6.) ENCODER 2500 LINE COUNT,
10,000 PPR, QTY 1 ZERO MARKER.

7.) IP—55 SEALING.
8.) MOTOR SHAFT SEAL IS STANDARD.
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NOTES:
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
ALL DIMENSIONS ARE IN INCHES (MM).

N

MOTOR WEIGHT 3 KG 6.6 LBS.
THRUST LOAD 120 N 26.9 LBS
RADIAL LOAD 600 N 134.8 LBS
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NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.

2)
3)
4)
5)
6.

ALL DIMENSIONS ARE IN INCHES (MM).
MOTOR WEIGHT 5 KG 11 LBS.
THRUST LOAD 120 N 26.9 LBS
RADIAL LOAD 700 N 157.3 LBS

ENCODER 2500 LINE COUNT,
10,000 PPR, QTY 1 ZERO MARKER.

7.) IP=55 SEALING.
B.) MOTOR SHAFT SEAL IS STANDARD.

DETAIL A

ENCODER CONNECTION
MS3102A20-29P
T

N A 1 bk
N i by
I B | B
I s { b
I z \ g
I < | o
i —
ENcobER | —H v ! t B
M- | be
I v { )
Ll w | b
W { br
I sv \ gs
[ com 1 BN

VIEW OF CONNECTOR

MATING SOCKET:
ENCODER: MS3106A20-29S

INDUSTRIL INDEXING SYSTENS
Ve, o Yk

SEE DETAIL "A”
SEE DETAIL "B"

e 7.87 [200.0] MAX——

- 1.28 [32.5]
L—0.79 [20.0]

- 0.12 [3.0]

SEE DETAIL "C”

2.7559 [70.000]
2.7545 [69.965]

| |

DETAIL B

ARMATURE CONNECTION
MS3102A165— 1P

RED

VIEW OF CONNECTOR
MATING SOCKET:

MOTOR: MS3106A165-1S

E
F 1 AvP

0.34 [8.5]—=

0.10 [2.5] —=f}=—

THERMAL OVERLGOAD

115 VACM/AVXDC MAX DETAIL C

MOTOR SHAFT DIMENSIONS

M5X.8 THD 0.1969 [5.000]
20+ 1MMT

NORMALLY CLOSED

P

0.531 [13.50]J‘ — 0.6299 [16.000]

0.6296 [15.992]
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NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES (MM).

3.) MOTOR WEIGHT 5 KG 11 LBS.

4.) THRUST LOAD 120 N 26.9 LBS

5.) RADIAL LOAD 700 N 157.3 LBS

6.) ENCODER 2500 LINE COUNT,
10,000 PPR, QTY 1 ZERO MARKER.

7.) IP=55 SEALING.
8.) MOTOR SHAFT SEAL IS STANDARD.

DETAIL A

ENCODER CONNECTION
MS3102A20-29P
T

N A 1 bk
N ! by
=
R b
T 5 i
— i
FROM ) T :A
ENCODER i B
H v be
I v 5D
Ll W bE
W h
Il 5V ] gs
[T coM ! Iy

VIEW OF CONNECTOR

MATING SOCKET:
ENCODER: MS3106A20-29S

INDUSTRIAL INDEXING SYSTENS
Ve, ey Yrk

SEE DETAIL "A”
SEE DETAIL "B"

l=———7.87 [200.0] MAX——— ~—1.28 [32.5]

L—0.79 [20.0]
f - 0.12 [3.0]
1.6 [42] MAX |
| SEE DETAIL "C”

4559 [70.000]

E 2.7545 L[69.965]

0.34 [8.5]—=

0.10 [2.5] —=f}=

DETAIL B

ARMATURE CONNECTION
MS3102A16S-1P
RED A

GRN 4y 1
BLK 1y .\ THERMAL OVERLOAD
115 VAC/VDC MAX

F (71 AMP MAX
NORMALLY CLOSED

DETAIL C
MOTOR SHAFT DIMENSIONS

M5X.8 THD 0.1969 [5.000]
20£1MMT

VIEW OF CONNECTOR

MATING SOCKET:
MOTOR: MS3106A16S—1S

0.531 [13.5O]J‘ — 0.6299 [16.000]

0.6296 [15.992]
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NOTES:
1)
2)
3)
4)
5)
6.)

ALL DIMENSIONS ARE IN INCHES (MM).
MOTOR WEIGHT 6 KG 13.2 LBS.
THRUST LOAD 120 N 26.9 LBS
RADIAL LOAD 700 N 157.3 LBS

ENCODER 2500 LINE COUNT,
10,000 PPR, QTY 1 ZERO MARKER.

7.) IP—55 SEALING.
8.) MOTOR SHAFT SEAL IS STANDARD,

DETAIL A

ENCODER CONNECTION
MS3102A20-29P

oo b K
=

I s o

I z bl

T 5 b e

T N b

FROM B T ha
ENCODER )~ b B
I v B¢

- Al ‘

| v 5D
=

bF

.

9 com i

bR

VIEW OF CONNECTOR

MATING SOCKET:
ENCODER: MS3106A20-29S

MOTOR CAN BE MOUNTED IN ANY POSITION.

INDUSTRIL INDEXING, SYSTEMS

le1.28 [32.5]

1= H—079 [200]

- 0.12 [3.0]

SEE DETAIL "C”

SEE DETAIL "A”
SEE DETAIL "B” A
e 866 [220.0] MAX—
1.6 [42] MAX
0.34 [8.5]—=
0.10 [2.5]
DETAIL B

ARMATURE CONNECTION
MS3102A16S-1P

RED 4y
WHT 13 g
BLK 4y o
GRN |
BLK THERMAL OVERLOAD
E 115 VAC/VDC MAX
BLK 4y ¢ (71 AMP MAX
NORMALLY CLOSED

M5X.8 THD
20£1MM T

2.7559 [70.000]
2.7545 [69.965]

DETAIL C
MOTOR SHAFT DIMENSIONS

‘_1 ‘.0,1969 [5.000]

§\

VIEW OF CONNECTOR

N

MATING SOCKET: 0.531 [13.50]4‘ —

MOTOR: MS3106A16S—1S

0.6299 [16.000]
0.6296 [15.992]
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NOTES:
1.

N

o U~ W

ALL DIMENSIONS ARE IN INCHES (MM).
MOTOR WEIGHT 6 KG 13.2 LBS.
THRUST LOAD 120 N 26.9 LBS
RADIAL LOAD 700 N 157.3 LBS

ENCODER 2500 LINE COUNT,
10,000 PPR, QTY 1 ZERO MARKER.

7.) IP=55 SEALING.
8.) MOTOR SHAFT SEAL IS STANDARD.

DETAIL A

ENCODER CONNECTION
MS3102A20-29P
T

N A 1 bk
s —
s o
R bL
R — b e
1 i b H
FROM H T b
ENCODER 7 —H he
| v N
H al ‘
| v 5D
L w g
1w s
Il 5V ] gs

Il
h?J coM ! Iy
SHLD bR

VIEW OF CONNECTOR

MATING SOCKET:
ENCODER: MS3106A20-29S

MOTOR CAN BE MOUNTED IN ANY POSITION.

INDUSTRIAL INDEXING SYSTENS
Ve e T

SEE DETAIL "A”
SEE DETAIL "B”
866 [220.0] MAX—— .
1.6 [42] MAX

0.34 [8.5]—=

0.10 [2.5]

DETAIL B

ARMATURE CONNECTION
MS3102A165— 1P

RED

115 VAC/VDC MAX
1 AMP MAX

E}THERMAL OVERLOAD
NORMALLY CLOSED

M5X.8 THD
20£1MMT

VIEW OF CONNECTOR

l—1.28 [32.5]
L 0.79 [20.0]
—0.12 [3.0]

SEE DETAIL "C”

2.7559 [70.000]
2.7545 [69.965]

I

DETAIL C
MOTOR SHAFT DIMENSIONS

j k 0.1969 [5.000]
Q

MATING SOCKET: 0.531 [1 3.50}J‘

MOTOR: MS3106A16S—1S

0.6299 [16.000]
0.6296 [15.992]
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NOTES:
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.

2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT 6.0 KG 13.2 LBS
4.) MOTOR SHAFT SEAL STANDARD.
5.) THRUST LOAD 300 N 67 LBS r
6.) RADIAL LOAD 700 N 157 LBS
7.) ENCODER 2500 LINE COUNT 10000 PPR,
8.) IP—55 SEALING. ]
SEE DETAIL "A”
SEE DETAIL "B”
e 965 [2450] — .|
- 744 [1890] — I~ 2.205 [56.00]
ay . 1.969 [50.00]
. 1.58 [40.0]
[ —ell~— 0.08 [2.0]
T [l
T
I
[
| [ ————— | 4.3307 [110.000
0 il [ ]
I
T
T H
DETAIL A 0.75 [19. o].j SEE DETALL "C”
ENCODER CONNECTION
PLS-2816-RM 0.187 [5.00]
2 B DETAIL B
: b2 ARMATURE CONNECTION
2 b3 MS3102822-23P
7 b 4 U
= 5 A
Z b6
FROM ) Y b7
ENCODER ) ba W, \ 5
% b9 c
b0 THERMAL OVERLOAD
v B E\ 115 VAC/VDC MAX DETAIL C
Y iz R oS MOTOR SHAFT DIMENSIONS
i 0.197 [5.00]
o 197 [5.00]

0.098 [2.50]

VIEW OF CONNECTOR

MATING SOCKET:
ENCODER: PLS—2816—PF

VIEW OF CONNECTOR

MATING SOCKET:
MOTOR: MS3106B22-23S

MBX1.0PX20

Lo 7480 [19.000]
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NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT & KG 18 LBS
4.) MOTOR SHAFT SEAL STANDARD. =
5.) THRUST LOAD 400 N 90 LBS 1 -
6.) RADIAL LOAD 800 N 180 LBS i
7.) ENCODER 2500 LINE COUNT 10000 PPR.
8.) IP—55 SEALING.
SEE DETAIL "A”
SEE DETAIL "B”
o~ 1043 [2650] ——— ]
AX A
.~ 823 [209.0] |« 2.205 [56.00]
MAX
A |~ 1.969 [50.00]
B L 1.58 [40.0]
] e 0.08 [2.0]
TT |
T
il
I
7—7—}}”# - — T 43307 [110.000)
i
[T
1T
DETAIL A A 0.75 [19.0}.j - SEE DETAIL "C”
ENCODER CONNECTION
PLS-2816-RM 0.197 [5.00]
7’1 B DETAIL B
. b2 ARMATURE CONNECTION
g b3 MS3102B22-23P
7 b4 U
= 5 A
Z b6
v ‘
ENE%OD%R< T ; ; W, v 5
W !
W : ?O © THERMAL OVERLOAD M
v o5 E\_ 115 VAE G WA MOTOR SHAFT DIMENSIONS
v ' £ /1 AMP HAX
112 NORMALLY CLOSED j 0.276 [7.00]

0.138 [3.50]

VIEW OF CONNECTOR

MATING SOCKET:
ENCODER: PLS-2816—PF

VIEW OF CONNECTOR

MATING SOCKET:
MOTOR: MS3106B22-23S

MEX1.0PX20

0.276 [7.00]

T

0.8661 [22.000]

DATE
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Yo
#6.45 [#163.8]
MAX \

A 50,35 [£9.0]
4X
T T T /
% i

/ 4.72 [120.0]
sQ

= |

INDUSTRIAL INDEXING SYSTEMS, Inc.

WWW.iis—servo.com

THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL

INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,

COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
INDUSTRIAL INDEXING SYSTEMS, Inc.

TITLE

MOTOR, DELTA SERIES

UNLESS OTHERWISE SPECIFIED | DRAWN BY DRAWING NUMBER
DIMENSIONS ARE INCHES (mm) BOWMAN i
TOLERANCES AutoCAD FILE LOCATION
XXE ——— | A\CURRENT pwcs  |PBM120-E1000/20F
XXX+ 0,01 + 030" B DATE SCALE SHEET NO. REVISION
X XXX 0,005 O0BMAY02 | ——— 1 OF 1 C




NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION,
2.) ALL DIMENSIONS ARE IN INCHES [MM].

3.) MOTOR WEIGHT 8 KG

4.) MOTOR SHAFT SEAL STANDARD.

5.) THRUST LOAD 400 N 90 LBS

6.) RADIAL LOAD 800 N 180 LBS

7.) ENCODER 2500 LINE COUNT 10000 PPR.
8.) IP—55 SEALING.

DETAIL A
ENCODER CONNECTION
PLS—2816—RM
A b
A 9
B b3
; B4
= b5
< b6
FROM Y b7
ENCODER U he
i Bo
W B 10
v B
v b 12
t

VIEW OF CONNECTOR
MATING SOCKET:

ENCODER: PLS-2816—PF

SEE DETAIL "A”

DETAIL B

ARMATURE CONNECTION

MS3102B22-23P

V]
A

THERMAL OVERLOAD

E\_ 115 VAC/VDC MAX
F MP MAX

ALLY CLOSED j

VIEW OF CONNECTOR
MATING SOCKET:

MOTOR: MS3106B22-23S

NORM

SEE

0.197 [5.00] —=|

DETAIL C
MOTOR SHAFT DIMENSIONS

0.138 [3.50]

MEX1.0PX20 0.8661

0.276 [7.00]
T [0.276 [7.00]

[22.000]

DETAIL "B
o 1043 [2650] —
AX
-78.2/5>< [209.0] — . |« 2.205 [56.00]
—+ I~ 1.969 [50.00]
B . 1.58 [40.0]
06.45 [0163.8]
] - 0.08 [2.0] \
T |
T ’
1 /
L I
————H———— - — ﬁ}— €=t 4.3307 [110.000] ’\7
i \
T )
T #5.709 [#145.00]
0.75 [19.0}4 S SEE DETAIL C”
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NOTES:

1)
2)
3)
4)
5.
6.
7.
8.

)
)

FROM
ENCODER

MOTOR CAN BE MOUNTED IN ANY POSITION.

ALL DIMENSIONS ARE IN INCHES [MM].
MOTOR WEIGHT 9.5 KG 21 LBS
MOTOR SHAFT SEAL STANDARD.

THRUST LOAD 500 N 112 LBS

RADIAL LOAD 1000 N 225 LBS
ENCODER 2500 LINE COUNT 10000 PPR.
IP—55 SEALING.

DETAIL A
ENCODER CONNECTION
PLS—2816—RM
A B
e
5 b3
z ha
Z )
"
i
= 7
U ; s W,
i o
W |
v l
v 1
.
E5v g
Fov o
SHLD 15

VIEW OF CONNECTOR

MATING SOCKET:
ENCODER: PLS—-2816—PF

10
11 >
12

SEE DETAIL "A”
SEE

DETAIL B
ARMATURE CONNECTION
MS3102822-23P

V]

A

VIEW OF CONNECTOR

MATING SOCKET:
MOTOR: MS3106B22-23S

DETAIL "B”

S —

11,42 [2900] ———————————+

[2340] &2 .

—

DATE

REVISION RECORD DR | CK | CK

21APR0O4

C | PER ECN 04—

CwB

|~— 2.205 [56.00]
l~—1.969 [50.00]
— 1.58 [40.0] A
e 0.08 [2.0 26.45 [0163.8]
[2.0] MAX N\

THERMAL OVERLOAD
115 VAC/VDC MAX

NORMALLY CLOSED

0.138 [3.50]

M6X1.0PX20

A 0.75 [19.0}J

0.197 [5.00] -~

DETAIL C

MOTOR SHAFT DIMENSIONS

0.276 [7.00]
j T E0276 [7.00]

' 4.3307 [110.000]

0.9449 [24.000]

SEE DETAIL "C”
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NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.

11,42 [2900] ———————————+
MAX

e 921 [2340] —

L 1.58 [40.0]
l——0.08 [2.0]

2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT 9.5 KG 21 LBS
4.) MOTOR SHAFT SEAL STANDARD. al
5.) THRUST LOAD 500 N 112 LBS 7i
6.) RADIAL LOAD 1000 N 225 LBS [
7.) ENCODER 2500 LINE COUNT 10000 PPR.
8.) IP—55 SEALING.
SEE DETAIL "A”
SEE DETAIL 'B”
T ]
T
[
[
=
[
T
T
DETAIL A
ENCODER CONNECTION
PLS-2816—RM
2 b1 DETAIL B
5 b2 ARMATURE CONNECTION
5 b3 MS3102B22-23P
7 b4 U
= B 5 A
< b6
Y |
ENCOBER < T ; ; W v 5
% 19 c
p10 THERMAL OVERLOAD
v 511 E\_ 115 VAC/VDC MAX
v PP £ /1 AMP MAX
Ty f NORMALLY CLOSED
H13 G
I

VIEW OF CONNECTOR

MATING SOCKET:
ENCODER: PLS—2816—PF

VIEW OF CONNECTOR
MATING SOCKET:

0.138 [3.50]

M6X1.0PX20

MOTOR: MS3106B22-23S

0.75 [19.0}4

0.197 [5.00] -~

DETAIL C
MOTOR SHAFT DIMENSIONS

0.276 [7.00]
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4 d e
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SEE DETAIL "C”
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NOTES:
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES [MM].

DATE SYM REVISION RECORD DR | CK | CK

21APR0O4 A | PER ECN 04-155 CwB

A
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3.) MOTOR WEIGHT 11.0 KG 24 LBS
4.) MOTOR SHAFT SEAL STANDARD.
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NOTES:
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
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5.) THRUST LOAD 500 N 112 LBS [ e
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NOTES: DATE | SYM| REVISION RECORD DR | CK|CK
1.) MOTOR CAN BE MOUNTED IN ANY POSITION. M 21APRO4 | A | PER ECN 04-155 cws
2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT 15 KG 33 LBS
4.) MOTOR SHAFT SEAL STANDARD. A
5.) THRUST LOAD 500 N 112 LBS 7i
6.) RADIAL LOAD 1000 N 225 LBS [
7.) ENCODER 2500 LINE COUNT 10000 PPR.
8.) IP—55 SEALING. L
SEE DETAIL "A”
SEE DETAIL "B”
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NOTES: DATE | SYM| REVISION RECORD DR | CK|CK
1.) MOTOR CAN BE MOUNTED IN ANY POSITION. M 21APRO4 | A | PER ECN 04-155 cws
2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT 15 KG 33 LBS
4.) MOTOR SHAFT SEAL STANDARD. A
5.) THRUST LOAD 500 N 112 LBS 7i
6.) RADIAL LOAD 1000 N 225 LBS [
7.) ENCODER 2500 LINE COUNT 10000 PPR.
8.) IP—55 SEALING. L
SEE DETAIL "A”
SEE DETAIL "B”
14.76 [375.0]
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NOTES:
1.) MOTOR CAN BE MOUNTED IN ANY POSITION.
2.) ALL DIMENSIONS ARE IN INCHES [MM].

3.) MOTOR WEIGHT 18 KG 40 LBS
4.) MOTOR SHAFT SEAL STANDARD.
5.) THRUST LOAD 500 N 112 LBS

6.) RADIAL LOAD 1000 N 225 LBS

7.) ENCODER 2500 LINE COUNT 10000 PPR.

8.) IP—55 SEALING.
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NOTES:

1.) MOTOR CAN BE MOUNTED IN ANY POSITION.

2.) ALL DIMENSIONS ARE IN INCHES [MM].
3.) MOTOR WEIGHT 18 KG 40 LBS

4,) MOTOR SHAFT SEAL STANDARD,
THRUST LOAD 500 N 112 LBS

o

RADIAL LOAD 1000 N 225 LBS

ENCODER 2500 LINE COUNT 10000 PPR.
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INDUSTRIAL INDEXING SYSTEMS, Inc.
DELTA SERIES PACKAGES

1B-19B001, 1B-19B003, 1B-19B004, IB-19B007

USER’S GUIDE

APPENDIX B - CABLES AND ACCESSORIES

“CABLES FOR MOTORS WITH RESOLVERS” TABLE B.1

“CABLES FOR MOTORS WITH BRAKES” TABLE B.2

“CABLES FOR MOTORS WITH ENCODERS” TABLE B.3

“ACCESSORIES “ TABLE B.4

B.1 CABLE PART NUMBERS FOR MOTORS WITH RESOLVERS

DELTA PACKAGE RESOLVER CABLE MOTOR CABLE
D30HRA C-245YYY C-686YYY
D30HRB C-245YYY C-686YYY
D50HRA C-245YYY C-686YYY
D50HRB C-245YYY C-686YYY
D100HRA C-268YYY C-578YYY
D100HRB C-268YYY C-578YYY
120HRA C-245YYY C-686YYY
120HRB C-245YYY C-686YYY
200HRA C-245YYY C-686YYY
200HRB C-245YYY C-686YYY
D200HRA C-268YYY C-578YYY
D200HRB C-268YYY C-578YYY
B380OHRA C-245YYY C-687BYYY
B380HRA1X C-245YYY C-687BYYY
400LRA C-246YYY C-687YYY
400HRA C-245YYY C-686YYY
D400HRA C-268YYY C-578YYY
500HRA C-246YYY C-687YYY
D600HRA C-268YYY C-578YYY
B630HRA C-245YYY C-687BYYY
B630HRA1X C-245YYY C-687BYYY
800LRA C-246YYY C-688YYY
800HRA C-246YYY C-687YYY
800HRAA C-253YYY C-687YYY
B8OOHRA C-245YYY C-687BYYY
D800OHRA C-268YYY C-578YYY
1000LRA C-246YYY C-688YYY
1000HRA C-246YYY C-688YYY
1050LRA1X C-246YYY C-689YYY
B1060HRA C-245YYY C-688BYYY
1360HRA C-245YYY C-688YYY
1400HRA C-246YYY C-689YYY
1500LRA C-246YYY C-689YYY
1500LRA1X C-246YYY C-689YYY
B1600HRA C-245YYY C-689BYYY
1800HRA C-246YYY C-689YYY
B1900HRA C-245YYY C-689BYYY
2200LRA C-246YYY C-690YYY
2399HRA C-246YYY C-689YYY
2400HRA C-246YYY C-689YYY
2600LRA C-246YYY C-690YYY
2860MRA1X C-245YYY C-689YYY

AUGUST 2005
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1B-19B001, 1B-19B003, 1B-19B004, IB-19B007

USER'S GUIDE

INDUSTRIAL INDEXING SYSTEMS, Inc.
DELTA SERIES PACKAGES

B.1 CABLE PART NUMBERS FOR MOTORS WITH RESOLVERS (cont’d)

DELTA PACKAGE

RESOLVER CABLE

MOTOR CABLE

3300LRA C-246YYY C-691YYY
B3000HRA C-245YYY C-691BYYY
3400HRA C-246YYY C-691YYY
3700LRA C-246YYY C-691YYY
3700HRA C-246YYY C-691YYY
3740MRA1X C-245YYY C-689BYYY
B3950MRA C-246YYY C-689BYYY
B4400HRA C-245YYY C-691BYYY
4200MRA1X C-263YYY & C-245CYYY C-691BCEYYY
5000LRA C-246YYY C-692YYY
5000HRA C-246YYY C-551YYY
5500HRA C-246YYY C-692YYY
B5600HRA C-245YYY C-548YYY
6100CRA C-262YYY C-689BYYY
6500HRA C-246YYY C-692YYY
7500MRA C-246YYY C-548YYY
8600MRA C-245YYY C-674YYY
10000MRA C-246YYY C-548YYY
10300LRA C-245YYY C-674YYY
13500LRA C-200YYY C-674YYY
14300CRA C-245YYY C-692YYY

The C-245YYY, C-246YYY and C-268YYY cables have connectors on each end. This may not be the
optimum way to implement field wiring of the resolver. |IS offers the C-262YYY, C-263YYY and C-
269YYY cables that have a connector at the motor end and ferrules at the driver end. By using these
cables in combination with the DINT-350 terminal strip adapter with ribbon cable, the field wiring can be

done without pulling a connector through the field-wiring conduit.

C-245YYY — C-263YYY + DINT-350
C-246YYY — C-262YYY + DINT-350
C-268YYY — C-269YYY + DINT-350

Where YYY is the cable length in feet.

Motor cables are standard with ring lugs on the driver end of the cable. The ring lugs can be replaced
with ferrules for terminal strip interface by simply adding an “F” to the standard cable number. For
example, a C-689050 50ft motor cable has ring lugs but a C-689F050 has ferrule termination on the

driver end.

All motor cables are available with full shielding for CE compliance. Simply add the letters “CE” into the
motor cable part number. For example, the C-688020 20ft motor cable for CE compliance is C-
688CE020. A C-688BF030 30ft cable with ferrules would be C-688BFCE030.
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INDUSTRIAL INDEXING SYSTEMS, Inc.
DELTA SERIES PACKAGES

1B-19B001, 1B-19B003, 1B-19B004, IB-19B007

USER’S GUIDE

B.2 CABLE PART NUMBERS FOR MOTORS WITH MECHANICAL BRAKES

DELTA PACKAGE RESOLVER CABLE MOTOR CABLE
120HRAB C-245YYY C-686BYYY
120HRBB C-245YYY C-686BYYY
200HRAB C-245YYY C-686BYYY
200HRBB C-245YYY C-686BYYY
400LRAB C-246YYY C-687BYYY
400HRAB C-245YYY C-686BYYY
500HRAB C-246YYY C-687BYYY
800LRAB C-246YYY C-688BYYY
800HRAB C-246YYY C-687BYYY
D80OHEAAB* C-277YYY C-578YYY & C-585YYY
D80OHRAB* C-268YYY C-578YYY & C-585YYY
1000LRAB C-246YYY C-688BYYY
1000HRAB C-246YYY C-688BYYY
1400HRAB C-246YYY C-689BYYY
1500LRAB C-246YYY C-689BYYY
1800HRAB C-246YYY C-689BYYY
1800HRAAB C-253YYY C-689B777
2200LRAB C-246YYY C-690BYYY
2400HRAB C-246YYY C-689BYYY
2600LRAB C-246YYY C-690BYYY
3300LRAB C-246YYY C-691BYYY
B3000HRAB* C-245YYY C-575BYYY & C-576YYY
3400HRAB C-246YYY C-691BYYY
3700LRAB C-246YYY C-691BYYY
3700HRAB C-246YYY C-691BYYY
5000LRAB C-246YYY C-692YYY
5000HRAB C-246YYY C-551BYYY
5500HRAB C-246YYY C-692YYY
6500HRAB C-246YYY C-692YYY
7500MRAB C-246YYY C-548YYY
10000MRAB C-246YYY C-548YYY

*The DBM-D800/30EAB, DBM-D800/30RAB and DBM-B3000/30RB motors have 2 motor cables.

The C-245YYY, C-246YYY and C-268YYY cables have connectors on each end. This may not be the
optimum way to implement field wiring of the resolver. 1IS offers the C-262YYY, C-263YYY and C-
269YYY cables that have a connector at the motor end and ferrules at the driver end. By using these

cables in combination with the DINT-350 terminal strip adapter with ribbon cable, the field wiring can be
done without pulling a connector through the field-wiring conduit.

C-245YYY — C-263YYY + DINT-350
C-246YYY — C-262YYY + DINT-350
C-268YYY — C-269YYY + DINT-350

Where YYY is the cable length in feet.

Motor cables are standard with ring lugs on the driver end of the cable. The ring lugs can be replaced
with ferrules for terminal strip interface by simply adding an “F” to the standard cable number. For
example, a C-689050 50ft motor cable has ring lugs but a C-689F050 has ferrule termination on the
driver end.

All motor cables are available with full shielding for CE compliance. Simply add the letters “CE” into the
motor cable part number. For example, the C-688020 20ft motor cable for CE compliance is C-
688CE020. A C-688BF030 30ft cable with ferrules would be C-688BFCE030.
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1B-19B001, 1B-19B003, 1B-19B004, IB-19B007 INDUSTRIAL INDEXING SYSTEMS, Inc.
USER'S GUIDE DELTA SERIES PACKAGES

B.3 CABLE PART NUMBERS FOR MOTORS WITH ENCODERS

DELTA PACKAGE ENCODER CABLE MOTOR CABLE
B380OHEA C-333YYY C-687BYYY
85E400MEA C-333YYY C-687BYYY
480LEA C-333YYY C-687BYYY
120E500LEA C-351YYY C-571BYYY
85E525HEA C-333YYY C-687BYYY
B630HEA C-333YYY C-687BYYY
85E650MEA C-333YYY C-687BYYY
C740LEA C-333YYY C-687BYYY
120E750LEA C-351YYY C-571BYYY
120E750MEA C-351YYY C-571BYYY
85E750MEA C-333YYY C-687BYYY
BS8OOHEA C-333YYY C-687BYYY
85E850HEA C-333YYY C-687BYYY
120E1000MEA C-351YYY C-571BYYY
85E1000MEA C-333YYY C-687BYYY
B1060HEA C-333YYY C-688BYYY
120E1100LEA C-351YYY C-571BYYY
85E1200HEA C-333YYY C-687BYYY
120E1500LEA C-351YYY C-571BYYY
120E1500MEA C-351YYY C-571BYYY
B1600HEA C-333YYY C-689BYYY
B1900OHEA C-333YYY C-689BYYY
120E2000LEA C-351YYY C-571BYYY
120E2200MEA C-351YYY C-571BYYY
120E3000MEA C-351YYY C-571BYYY
B3000HEA C-333YYY C-691BYYY
120E4000MEA C-351YYY C-571BYYY
B4400HEA C-333YYY C-691BYYY
B5600HEA C-333YYY C-548YYY

The C-333YYY (C-351YYY) cable has connectors on both ends. This may not be the optimum way to
implement field wiring for the encoder. IS offers the C-329YYY (C-350YYY) cable, which has a
connector at the motor end and ferrules at the driver end. By using the C-329YYY (C-350YYY) cable in
combination with the DINT-350 terminal strip adapter with ribbon cable, the field wiring can be done
without pulling a connector through the field-wiring conduit.

C-333YYY — C-329YYY + DINT-350 NOTE

C-351YYY — C-350YYY + DINT-350

The C-329YYY or C-350YYY cable must be
Where YYY is the cable length in feet. used for encoder cable lengths in excess
of 20 ft.

Motor cables are standard with ring lugs on the driver end of the cable. The ring lugs can be replaced
with ferrules for terminal strip interface by simply adding an “F” to the standard cable number. For
example, a C-689050 50ft motor cable has ring lugs but a C-689F050 has ferrule termination on the
driver end.

All motor cables are available with full shielding for CE compliance. Simply add the letters “CE” into the
motor cable part number. For example, the C-688020 20ft motor cable for CE compliance is C-
688CE020. A C-688BF030 30ft cable with ferrules would be C-688BFCE030.
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B.4 ACCESSORIES

DRAWING NUMBER

DESCRIPTION

C-263YYY
C-269YYY
C-329YYY
C-337YYY
C-338YYY
C-350YYY
C-477YYY
C-545YYY
C-715006
C-716006
C-718006
C-719006
C-722YYY
C-7290001.6
C-750YYY
C-752YYY
C-753YYY
C-820YYY
C-822YYY
C-987YYY
DELTA-B-3.6/2
DINT-300
DINT-300K
DINT-300S
DINT-350
IC-065002
IC-066000

Resolver Cable

Resolver Cable

Encoder Cable

Encoder Cable

Encoder Cable

Encoder Cable

Command Cable

Motor Cable

High Speed I/O Cable w/ Double Connector
I/0 Cable w/ Double Connector

High Speed I/O Cable w/ Connector & Flying Lead
I/0O Cable w/ Connector & Flying Lead
Monitor Test Point Cable

Delta Battery Cable

1/0 Cable

SERCOS Fiber Optic Cable, Armored Coating
SERCOS Fiber Optic Cable
Communication Cable

Adaptor Cable

Modular Data Cable

Delta Battery Pack

Interface

Interface

Interface

Interface

Interconnection

Interconnection
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NOTES:
1.

PIN NUMBERS SHOWN FOR REFERENCE ONLY.

HEAT SHRINK TUBING [ITEM 6] OVER FOIL END (6 PLACES).

CRIMP FERRULES USING WEIDMULLER CRIMP TOOL

PZ4 OR EQUIVALENT.

HEAT SHRINK TUBING [ITEM 5] OVER SOLDER JOINT (6 PLACES).
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NOTES:

1. HEAT SHRINK TUBING [ITEM 4] OVER SOLDER JOINT (13 PLACES)

2. COLORS IN (

20 POS. CONNECTOR
AS VIEWED FROM

SOLDER SIDE

) INDICATE ALTERNATE CABLE COLORS.
3. MARK PER QP-08-0001.

(SEE NOTE
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NOTES:

1. HEAT SHRINK TUBING [ITEM 4] OVER SOLDER JOINT (13 PLACES).

2. COLORS IN (

3. MARK PER QP-08-0001.

DRIVE END

20 POS. CONNECTOR
AS VIEWED FROM
SOLDER SIDE

) INDICATE ALTERNATE CABLE COLORS.

SEE NOTE 3
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NOTES:
1. HEAT SHRINK TUBING [ITEM 4] OVER SOLDER JOINT (13 PLACES)
2. MARK PER QP-08-001.
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NOTES:

1. PIN NUMBERS SHOWN FOR REFERENCE ONLY
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NOTES:

1. CRIMP ITEM 2 USING WEIDMULLER
TOOL PZ—4 OR EQUIVALENT.

2. HEAT SHRINK TUBING [ITEM 4]
SOLDER JOINT (7 PLACES).
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NOTES:

1. INSTALL ITEM 2 USING WEIDMULLER
CRIMP TOOL PZ—4 OR EQUIVALENT.

2. HEAT SHRINK TUBING [ITEM 4] OVER SOLDER JOINT (7 PLACES).
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NOTES:

=

MARK PER QP-08-0001.

20 POS. CONNECTOR

AS VIEWED FROM 11
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PIN NUMBERS SHOWN FOR REFERENCE ONLY.
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NOTES: A

1.) CRIMP ITEM 2 USING WEIDMULLER
TOOL PZ—4 OR EQUIVALENT.

2.) CRIMP ITEM 3 USING JST CRIMP TOOL YC—520.
3.) MARK PER QP—08-0001.
4.) PIN NUMBERS SHOWN FOR REFERENCE ONLY.
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NOTES:
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NOTES:

1. HEAT SHRINK TUBING [ITEM 4] OVER SOLDER JOINTS.
2. ITEM 6 SUPPLIED AS PART OF CONNECTOR, ITEM 5.

3. IF CRIMP TYPE CONNECTOR IS USED:
INSTALL ITEM 4 USING AMP TOOL #90277—1.

4. MARK PER QP-08-0001.

é 5. THIS CABLE CANNOT BE USED FOR LENGTHS OVER 20’,
FOR LONGER LENGTHS USE C—329YYY WITH DINT—350.

SN 000

(SEE NOTE 1) ReD

SEE NOTE 4

‘C*BBBYYY‘ <

N M
16<H BLK I
17 o
WHT L
18
1944 BLK } }
14<H—R o
154 =
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6 <1 Sk —
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YEL ||
2 < m
5 ¢ BLK .
CONNECTOR AS
VIEWED FROM 8 < SRN } }
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4 ¢ ORN L
| BLK ||
! o/
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20< SHLD j
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(19.1 MM)
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| | BRN |
LT BIK -
T <
e <P
|
N\ \ N

[
t SHLD (R

[LENGTH IN FEET]

DATE

SYM REVISION RECORD

CK

17JANOS

F | PER ECN 04-529

A

PIN
D=
WIRE COLOR \
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CONNECTOR AS VIEWED

FROM SOLDER SIDE

(19.1 MM)
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NOTES: A

1. PIN NUMBERS SHOWN FOR REFERENCE ONLY.
2. HEAT SHRINK TUBING [ITEM 4] OVER SOLDER JOINTS.
3. MARK PER QP-08-0001.

A

SEE NOTE 3

‘C7537YYY‘ @7

CONNECTOR AS VIEWED

FROM SOLDER SIDE

S~ 2 OO WNND G~ OO,

- STRIP 3/4”

e STRIP 3/47

DATE | SYM| REVISION RECORD DR | ok | cK
05FEBO3 | A | PER ECN 03-075 cwB
RED } 5
L
BLK i E
GRN |
BLK M oL OA
BLU i E OK OM ON OB
BLK | . OJ OT QU OP OC
YEL : F OH OS OR OD
BLK S 0G OF O
BRN | .
BLK i H CONNECTOR AS VIEWED
ORN | ¢ FROM SOLDER SIDE
BLK | T
D

[LENGTH IN FEET]
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NOTES:

1) SPLIT ONE END OF THE FLAT CABLE IN HALF
(10 CONDUCTORS) APPROXIMATELY 3/4" BACK.

RED INDICATOR e

- Joel L (o]
[~

I=——— _aaaat

~—————— YYY [LENGTH IN FEET] ——=

®
C—338YYY
\

PIN 1

SECTION B-B SECTION A=A 0 POSV\VT\ON COhNANngTOR
SHOWING FLAT CABLE VIEWED FRO IRE
SHOWING FLAT CABLE INSERTED INSERTION. SIDE

[ _patE [swM]

REVISION RECORD | DR | cK | cK

[15FEB9s| A [PER ECN 99-040 | EB | EB|CDR

DINT-350 SIDE DELTAMAX DRIVE SIDE
RIBBON CONNECTOR "MINI D" CONNECTOR
1< =1
244 2
3 & — 3
4 & 4
5 > 5
6 T T 6
7 & =7
8 < S8
9 &< > 9
10 <H — 10
114 = 20
12 & — 19
13 < — 18
14 < > 17
15 & — 16
16 <H — 15
17 & >4
18 <~ — 13
19 < = 12
20 < L> 1y
—
ENLARGED VIEW SHOWING
'U" RETAINER AND CABLE/
PIN ORINETATION
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DATE SYM REVISION RECORD DR CK | CK
NOTES: 14MAY04 C PER ECN 04-192 CcwB
1. INSTALL ITEM 2 & 3 USING WEIDMULLER CRIMP TOOL PZ4 OR EQUIV. 5. THERE IS A POTENTIAL FOR SIGNAL DEGRADATION
o8- WHEN CABLE LENGTH EXCEEDS 20 FEET
é' Eéi? gngip(éEL i%DBVER SOLDER JOINTS, 15 PLACES CONSULT FACTORY WHERE APPLICABLE
: : : 6. COLORS | INDI LE COLORS.
4. USE FACTORY CABLES FOR LENGTHS OF 3 METER AND 6 METER, NC) CATE ALTERNATE CAB
USE 572693 FOR LENGTHS GREATER THAN 20
°e SEE NOTE 3
GRN (reD) ¥ o~ ~ § .~ GRN (RED)
] (——— 7 PIN
GRN/WHT (BLK) | | | ' ! L 1 U GRN/WHT  (BLK) -
:E N2 —t = 2 ( @)
(14) SEE NOTE 1 b b (4
GRY wHT) § ~ 1 [ | I GRy (WHT) | ;5 WIRE COLORA//)r*
<::> z:%%% CRY/WHT (BLK) { | |1 | L1 I GRY/WHT  (BLK) |, , PAIRED WIRES
A I
YEL (rN) P 21 SEE NOTE 6 Do YEL (GRN)
E:E%% YEL/WHT (BLk) | | || | Ll | YEL/WHT  (BLK) ) ¢
N2 i T = = = =
BRN CORNE Dl BRN (BLU) | @ @ @ H
7 P
BRN/WHT (BLK) | U I {) ‘0735OYYY‘ (} I || BRN/WHT _(BLK) 8 @ @G @
P P o N
N E=E T Ll o, OO0
BLU/WHT _(BLK) L | | BLU/WHT  (BLK) e
] o SEE NOTE 2 L K 10 @ e G
/A T orugwet o L P T ToRN/WHT  (BLK) |, 4, /N
— 1 b N2 5 —t T
RED ORN b I I RED ORN
= ORN) } o~ (I ORN) 15 CONNECTOR AS VIEWED
7 BLK (BLK { | | ! | 1 BK (BLK) 1/ 14 FROM SOLDER SIDE
SHLD 7/ je T s |
A
SEE NOTE 1 (1)
~———————————STRIP 3" .~ STRIP 3/4”
W = [LENGTH IN FEET] INDUSTRIAL INDEXING SYSTEMS, Inc.
- WWw.iis—servo.com
YYYM = [LENGTH IN METERS]
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NOTES: DATE SYM REVISION RECORD DR | CK ]| CK

1. HEAT SHRINK TUBING [ITEM 7] OVER SOLDER JOINTS. 14MAYO4 | B | PER ECN 04-192 JBC

2. MARK PER QP-08-0001,
3. HEAT SHRINK (ITEM 5) OVER SOLDER JOINTS, 15 PLACES.
4

. USE FACTORY CABLES FOR LENGTHS OF 3 METER AND 6 METER,
USE S72693 FOR LENGTHS GREATER THAN 20°

THERE IS A POTENTIAL FOR SIGNAL DEGRADATION

WHEN CABLE LENGTH EXCEEDS 20 FEET,

CONSULT FACTORY WHERE APPLICABLE.

6. COLORS IN () INDICATE ALTERNATE CABLE COLORS.

o

ae SEE NOTE 3

(SEE NOTE 1)

P p
BONEA (RED) | A ) (RED)  GRN 7 -
1 CRN/WHT (BLK) + | | & t | (BLK) CRN/WHT 1, >®7@)
17 GRY wen S U1 I(WHT)  GRY s WIRE COLOR/,J
i QGRY WHT (BLK) ¢ | | } } | } i(BLK) GRY/WHT i . PAIRED WIRES
YEL (GRN) § Lo SEE NOTE 6 Y1 1(GRN)  YEL
| O T <o
YEL/WHT _(BLK) ‘ (BLK) _YEL/WHT |
15¢ L L H 6 g
BRN GO Pl l(BLY) BRN ‘ @ @ &
7 = === =~
5 (BRNWHT (BLK) 1 | | L {) ‘cfww‘ (} 1 | (LK) BRN/WHT g @D DB D@D
P P S 2y (o
< (ORN (YEL) i = N i | I(BRN) BLY s & ® ®» @
ORN/WHT _(BLK) L | 1(BLK)  BLU/WHT ey
CONNECTOR AS 24 SEE NOTE 2 K 10 @)
BLK) | o PLlvED  orN
VIEWED FROM 8 }BLU wHT  ( ) 1 | |l \( ) W1
SOLDER SIDE g <} BY BRN)Y | |1 | t | 1(BLK) ORN/WHT o,
X o P
43P (ORN) y - {4 j(ORN) RED (13 CONNECTOR AS VIEWED
| 1BLK BK) ¢ | |1 ' '(BLK) BLK K 14 FROM SOLDER SIDE
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DATE SYM REVISION RECORD DR | CK | CK

NOTES

31JULS6 0 | PER ECN 96-119 CWB | ELS|CDR

1) USE AMP CRIMP TOOL 90277—1 OR EQUIV
FOR INSTALLATION OF ITEM 5.

2) ALTERNATE CONSTRUCTION:
STRIP AND TIN .25".

3) CRIMP FERRULES USING
WEIDMULLER CRIMP TOOL PZ—4
OR EQUIVALENT.

SEE DETAIL "A”
SEE DETAL “B” \
\ BRN T M M T BRN

1 A il b 21
5 [BLK A [ - Eu; = 20
5 [ore T E] ] ORG |3 5,
WET B [ BLK 13 55
ENCODER 5 [GRN T M [l T GRN |, oo
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—— CRN ALARM RESET oRN 152
DRIVER — BRN TORQUE LIMIT ENABLE ERI
1/0 —— B TORQUE LIMIT ON BLU_ 07
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.
YR BRAKE OUTPUT YEL
-
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NOTES:
1

A

INSTALL ITEM 2 USING PANDUIT
CRIMP TOOL CT—550 OR EQUIVALENT.

HEAT SHRINK TUBING (ITEM 5) OVER
SOLDER JOINT 4 PLACES.

MARK PER QP-08-0001.

@j RED

WHT (BLU)

A

SEE NOTE 3

RED

DATE SYM REVISION RECORD DR | CK | CK

05FEBO3 A | PER ECN 03-075 CwB

{

@j BLK

@j GRN

‘C7545YYY‘

‘ A
WHT (BLU) | ¢ o OA
I FO OB
BLK | B
‘ DO OC
GRN } D
VIEW FROM WIRE
INSERTION SIDE
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NOTES:

1. INSTALL ITEM 4 USING WEIDMULLER
CRIMP TOOL CT—550 OR EQUIVALENT.

2. INSTALL ITEM 6 USING WEIDMULLER
CRIMP TOOL PZ—4 OR EQUIVALENT.

3. INSTALL ITEMS 2 AND 5 USING PANDUIT
CRIMP TOOL CT—720 OR EQUIVALENT.

4. MARK PER QP-08-0001.

(SEE NOTE 2)
WHT/RED  #14
BRAKE
(OPTIONAL) 7 WHT/BLK  #14
A (SEE NOTE 3)

WHT /VIO #8

/A

SEE NOTE 4

DATE

REVISION RECORD DR | CK | CK

18AUGY7

C | PER ECN 00-246

CWB | EB | CDR

G (SEE NOTE 1)

‘C*S48YYY‘

@]j WHT/BRN #8
@]j WHT/ORG #8
GRN/YEL #8

@

e STRIP 3" (76 MM) —m=|

YYY= [LENGTH IN FEET]

#14  WHT/RED
#14  WHT/BLK
48 WHT/VIO
48 WHT/BRN
#3 WHT/ORG
#3 GRN/YEL

~=—0o STRIP 3" (76

MM)  ———

[ O) BRAKE B+/THERMOSTAT

[ TO)BRAKE B~ /THERMOSTAT

(SEE NOTE 3)
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NOTES:

INSTALL ITEM 2 USING WEIDMULLER
CRIMP TOOL PZ—-16 OR EQUIVALENT.

INSTALL ITEM 4 USING PANDUIT

CRIMP TOOL CT—550 OR EQUIVALENT.

MARK PER QP—-08-0001.

A

BEHY

e (SEE NOTE 2)

RED

WHT

A

SEE NOTE 3

BLK

GRN

}

- STRIP 3" —————=

A

IN FEET

RED

DATE

SYM REVISION RECORD DR | CK | CK

15FEB99

A | PER ECN 99-019 EB | ELS|CDR

WHT

BLK

GRN

;D (SEE NOTE 1)
I
I
I
i

- STRIP 3" —————m=—
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NOTES: DATE SYM REVISION RECORD DR | CK | CK

21NOV02 B | PER ECN 02-367 CWB

1. INSTALL ITEM 2 USING WEIDMULLER
CRIMP TOOL PZ—-16 OR EQUIVALENT.

2. INSTALL ITEM 3 USING WEIDMULLER
CRIMP TOOL PZ—4 OR EQUIVALENT.

3. INSTALL ITEM 7 USING PANDUIT
CRIMP TOOL CT—-550 OR EQUIVALENT.

4. MARK PER QP-08-0001.
SEE NOTE 4

3 TYP. —»‘

C-=551BYYY

G RED RED

WHT WHT
MOTOR @j L —
WINDING @]j BLK BLK —

©1 GRN GRN —
— BLU BLU ——
BRAKE WHT/BLU I > ( A WHT/BLU
(THERMO SW) —

- STRIP 3" ——————=—

- STRIP 3" —————=

- YYY = LENGTH IN FEET —
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NOTES:

1.

. COLORS IN (

INSTALL ITEM 2 USING PANDUIT
CRIMP TOOL CT-550 OR EQUIVALENT,

INSTALL ITEM 6 USING WEIDMULLER
CRIMP TOOL PZ16S OR EQUIVALENT.

. HEAT SHRINK TUBING ITEM 5 OVER

SOLDER JOINT 6 PLACES.

) INDICATE ALTERNATE
CABLE COLORS.

. MARK PER QP—-08-0001.

DATE REVISION RECORD

DR

CK

CK

24MARO4 A | PER ECN 04-120

CwB

(SEE NOTE 3)

~—STRIP

TYP

147

(SEE NOTE 2)

@Ij RED (WHT/VIO) U N (WHT /VIO RED }
@j WHT (WHT/BRN) v (WHT/BRN) WHT}
@]: BLK (WHT/ORG) W (WHT/ORG) BLK |
@j GRN (GRN/YEL) (GRN/YEL GRN |
=] BRN WHT/RED (WHT/RED) BRN }
— YEL WHT/BLK) (WHT/BLK) YEL }
@TYP SEE NOTE 5
‘0757W BYYY

YYy =

(SEE NOTE 2) 6X

YYYM =

[LENGTH IN FEET]
[LENGTH IN METERS]

VIEW FROM WIRE
INSERTION SIDE

/SEE NOTE 5

‘C7571 BFYYY‘

4

'FOPTION
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m
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NOTES:

1. INSTALL ITEM 3 USING PANDUIT
CRIMP TOOL CT—550 OR EQUIVALENT.

2. INSTALL ITEM 2 USING WEIDMULLER
CRIMP TOOL PZ—4 OR EQUIVALENT.

3. MARK PER QP-08-0001.

GRN

TEMP
SENSOR

WHT

SEE NOTE 3

DATE

SYM REVISION RECORD DR | CK ] CK

21NOV02 A | PER ECN 02-367 CcwB

RED

@
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{ =
—
{ — ]

BRAKE
—

(THERMO SW)

~—— STRIP 3" (76 MM) —m=

@

GRN E[i@

WHT E@
RED E@

[LENGTH IN FEET] ———

BLK E@

STRIP 3/4” (19.1 MM)  |=a—
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DATE SYM REVISION RECORD DR | CK | CK

NOTES: 18JUNG9 | O | PER ECN 99-199 cwB

1. INSTALL ITEMS 2 — 4 USING PANDUIT
CRIMP TOOL CT—550 OR EQUIVALENT.

2. MARK PER QP-08-0001.

4>< SEE NOTE 2
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ii DATE SYM REVISION RECORD DR | CK | CK
NOTES:

30MAY03 B | PER ECN 03-248 EB | CD | CDR|

1.) INSTALL ITEM 2 USING PANDUIT
CRIMP TOOL CT-550 OR EQUIVALENT.

2.) CRIMP ITEM 3 USING JST CRIMP TOOL YC—530.
3.) MARK PER QP—-08-001.

4.) INSTALL ITEM 2 USING WEIDMULLER
|: CRIMP TOOL PZ—-4 OR EQUIVALENT.

a (SEE NOTE 1) SEE NOTE 3 ea (SEE NOTE 2)
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NOTES: A

1.) INSTALL FERRULE (ITEM 2) USING WEIDMULLER

CRIMP TOOL PZ—4 OR EQUIVALENT.

2.) CRIMP ITEM 3 USING JST CRIMP TOOL YC—-530.

3.) MARK PER QP—-08-001.

(SEE NOTE 1)
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NOTES:
1. INSTALL ITEM 4 USING WEIDMULLER
CRIMP TOOL PZ—4 OR EQUIVALENT.

/A 2. INSTALL ITEM 7 USING WEIDMULLER
CRIMP TOOL CT—720 OR EQUIVALENT.

3. HEAT SHRINK TUBING (ITEM 5) OVER SOLDER JOINT.

/A 4 MARK PER QP-08-0001.

(SEE NOTE 1)
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SEE NOTE 4
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NOTES:

1.

INSTALL ITEM 2 USING PANDUIT
CRIMP TOOL CT-550 OR EQUIVALENT.

CRIMP WIRE INTO TERMINAL (ITEM 5) USING MOLEX
HAND CRIMP TOOL NO. 11-01-0125 OR EQUIVALENT.

MARK PER QP-08-0001.

'F'_OPTION: INSTALL ITEM 2 USING PANDUIT

CRIMP TOOL PZ16S OR EQUIVALENT.

a (SEE NOTE 1)
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i DATE SYM REVISION RECORD DR CK | CK
21NOV02 B | PER ECN 02-367 CwB

NOTES:

1. INSTALL ITEM 2 USING PANDUIT SEE NOTE 4
CRIMP TOOL CT—550 OR EQUIVALENT.

2. CRIMP WIRE INTO TERMINAL (ITEM 4) USING MOLEX
HAND CRIMP TOOL NO. 11-01-0125 OR EQUIVALENT.

3. INSTALL ITEM 7 USING WEIDMULLER
CRIMP TOOL PZ—4, 2 PLACES.

4. MARK PER QF-08-000T1.
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NOTES:
1. INSTALL ITEM 2 USING PANDUIT

CRIMP TOOL CT—550 OR EQUIVALENT.
2. HEAT SHRINK TUBING (ITEM 5) OVER

SOLDER JOINT 4 PLACES.
3. MARK PER QP—-08-0007.

4. F’_OPTION: INSTALL ITEM 2 USING PANDUIT
CRIMP TOOL PZ16S OR EQUIVALENT.

C1
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C13

a (SEE NOTE 1)
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NOTES:

1. INSTALL ITEM 2 USING PANDUIT
CRIMP TOOL CT—-550 OR EQUIVALENT.

2. HEAT SHRINK TUBING (ITEM 5) OVER
SOLDER JOINT 6 PLACES,

3. INSTALL ITEM 6 USING WEIDMULLER
CRIMP TOOL PZ—4 OR EQUIVALENT.

4. MARK PER QP-08-0001.

5. INSTALL 17 HEATSHRINK OVER CABLE
AND BACKSHELL. REPLACE CONNECTOR
SCREWS WITH HSO608MPP (6/32 X 1/2").

SEE NOTE 4
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D | PER ECN 03-152 EB
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DATE SYM REVISION RECORD DR | CK | CK

NOTES: 02DECO3 C | PER ECN 03-462 CwB

1. INSTALL ITEM 2 USING PANDUIT
CRIMP TOOL CT—550 OR EQUIVALENT.

2. HEAT SHRINK TUBING (ITEM 5) OVER
SOLDER JOINT 4 PLACES.

3. MARK PER QP-08-0001.

4. F’_OPTION: INSTALL ITEM 2 USING PANDUIT
CRIMP TOOL PZ16S OR EQUIVALENT.

9 (SEE NOTE 1) SEE NOTE 3 °°e (SEE NOTE 2)
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©1 WHT WHT } 5
5 D {) ‘CfSSSYYY‘ (} ALK Lo e
\
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VIEW FROM WIRE
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NOTES:

1. INSTALL ITEM 2 USING PANDUIT
CRIMP TOOL CT—550 OR EQUIVALENT.

2. HEAT SHRINK TUBING (ITEM 5) OVER
SOLDER JOINT 6 PLACES.

3. INSTALL ITEM 6 USING WEIDMULLER
CRIMP TOOL PZ—-4 OR EQUIVALENT.

4. MARK PER QP-08-0001.

a (SEE NOTE 1)
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SEE NOTE 4
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NOTES:

1. INSTALL ITEM 2 USING PANDUIT
CRIMP TOOL CT—550 OR EQUIVALENT.

2. HEAT SHRINK TUBING (ITEM 5) OVER
SOLDER JOINT 4 PLACES.

3. MARK PER QP-08-0001.

4. 'F'_OPTION: INSTALL ITEM 2 USING PANDUIT
CRIMP TOOL PZ16S OR EQUIVALENT.

a (SEE NOTE 1)

A

SEE NOTE 3
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NOTES:

1. INSTALL ITEM 2 USING PANDUIT
CRIMP TOOL CT-550 OR EQUIVALENT.

2. HEAT SHRINK TUBING (ITEM 5) OVER
SOLDER JOINT 6 PLACES.

3. INSTALL ITEM 6 USING WEIDMULLER
CRIMP TOOL PZ—4 OR EQUIVALENT.

4. MARK PER QP-08-0001.

a (SEE NOTE 1)

PN
SEE NOTE 4
[
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13JUNO3 C | PER ECN 03-268 EB
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NOTES:

INSTALL ITEM 2 USING PANDUIT

CRIMP TOOL CT—-550 OR EQUIVALENT.
HEAT SHRINK TUBING (ITEM 5) OVER

SOLDER JOINT 4 PLACES.
MARK PER QP-08-0001.

'F’_OPTION: INSTALL ITEM 2 USING PANDUIT

CRIMP TOOL PZ16S OR EQUIVALENT.
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@

e (SEE NOTE 1)
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NOTES:

1. INSTALL ITEM 2 USING PANDUIT
CRIMP TOOL CT-550 OR EQUIVALENT.

2. HEAT SHRINK TUBING (ITEM 5) OVER
SOLDER JOINT 6 PLACES.

3. INSTALL ITEM 6 USING WEIDMULLER
CRIMP TOOL PZ—-4 OR EQUIVALENT.

4. MARK PER QP-08-0001.
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NOTES:

'F’_OPTION:

INSTALL ITEM 2 USING PANDUIT
CRIMP TOOL CT—-550 OR EQUIVALENT.

HEAT SHRINK TUBING (ITEM 5) OVER
SOLDER JOINT 4 PLACES.

MARK PER QP—-08-0001.

INSTALL ITEM 2 USING PANDUIT
CRIMP TOOL PZ16S OR EQUIVALENT.
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NOTES:

1. INSTALL ITEM 2 USING PANDUIT
CRIMP TOOL CT—550 OR EQUIVALENT.

2. HEAT SHRINK TUBING (ITEM 5) OVER
SOLDER JOINT 6 PLACES.

3. INSTALL ITEM 6 USING WEIDMULLER
CRIMP TOOL PZ-4 OR EQUIVALENT.

4. MARK PER QP-08-0001.
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NOTES: DATE | SYM| REVISION RECORD DR | CK | CK
1. INSTALL ITEMS 2 & 7 USING PANDUIT 6. MINIMUM BEND RADIUS: 17MAROS | A | PER ECN 05-028 £B

CRIMP TOOL CT—550 OR EQUIVALENT. /A FIXED INSTALLATION  3.30

FREE MOVEMENT 6.60
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1. INSTALL ITEM 2 USING WEIDMULLER
CRIMP TOOL PZ—-16 OR EQUIVALENT.

2. INSTALL ITEM 4 USING WEIDMULLER
CRIMP TOOL PZ—4 OR EQUIVALENT.
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NOTES: A

1.) MARK PER QP—08-000T.

2.) SHEET 2 OF THIS DRAWING IDENTIFIES
DELTA CONTROL SIGNALS.

3.) SHEET 3 OF THIS DRAWING IDENTIFIES.
DELTA S /0 SIGNAL.
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NOTES:

1) REFER TO DINT—300 DRAWINGS FOR
INDIVIDUAL PIN FUNCTIONALITY.

SHEET 2 — DELTAMAX/DELTAPRO
SHEET 3 — DELTA/DELTA XP
SHEET 4 — DELTA S

TAN/WHT
WHT/TAN
BRN/WHT
WHT/BRN
PNK/WHT
WHT/PNK
ORG/WHT
WHT/ORG
YEL/WHT
WHT /YEL
GRN/WHT
WHT/GRN

BLU/WHT
WHT/BLU

(O

VIO /WHT
WHT/VIO

GRY/WHT
WHT/GRY
BRN/TAN
TAN/BRN
PNK/TAN
TAN/PNK
ORG/TAN
TAN/ORG
YEL/TAN

TAN/YEL
GRN/TAN
TAN/GRN
BLU/TAN
TAN/BLU
VIO /TAN

TAN/VIO

GRY/TAN
TAN/GRY
PNK/BRN
BRN/PNK i

36
CASE SHIELD hd

27
10
28
11
29
12
30
13
31
14
32
15
33
16
34
17
35
18

\
I
i
i
|
T
|
T
|
|
|
\
\
\
\
\
[
\
I
I
i
i
|
T
|
T
|
|
|
\
\
\
\
[
[
\
I
I
i
i
|
T
|
Y

TAN/WHT

WHT/TAN

BRN/WHT

WHT/BRN

PNK/WHT

WHT/PNK

ORG/WHT

WHT/ORG

YEL/WHT

WHT/YEL

GRN/WHT

WHT/GRN

BLU/WHT

WHT/BLU

VIO /WHT

WHT/VIO

GRY/WHT

WHT/GRY

BRN/TAN

TAN/BRN

PNK/TAN

TAN/PNK

ORG/TAN

TAN/ORG

YEL/TAN

TAN/YEL

GRN/TAN

TAN/GRN

BLU/TAN

TAN/BLU

VIO/TAN

TAN/VIO

GRY/TAN

TAN/GRY

PNK/BRN

BRN/PNK

| 36
'y SHIELD ” Cace

27
10
28
11
29
12
30
13
31
14
32
15
33
16
34
17
35
18

)

=
[
[}

=
o]

psl

&

Cooo o oo
0o ooooO
=== = =]
oo o oo oo

=
=

el s

=

[

36 POS. CONNECTOR

AS VIEWED FROM
SOLDER SIDE
(2 PLACES)

DATE

REVISION RECORD DR | CK | CK

22JUL0O3

C | PER ECN 03-318

EB

INDUSTRIAL INDEXING SYSTEMS, Inc.

WWW.iis—servo.com

CHECKED 87 DATE THIS DRAWING, AND THE DATA CONTAINED THEREIN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND T SHALL NOT BE REPRODUCED,
FFPROVED BY DATE COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
E.BAIER 13DEC96 INDUSTRIAL INDEXING SYSTEMS, Inc.
APPROVED BY DATE e
— 29MAR96 CABLE, DMAX/DPRO CONTROL
UNLESS OTHERWISE SPECIFIED | DRAWN BY DRAWNG NUMBER
77777777777 DIMENSIONS ARE INCHES (mm) BA‘ER
TOLERANCES AutaCAD FILE LOCATION
vy XXt ___  [mamw | Q:\CURRENT DWGS C—-7160086
XXXE——— g B DATE SCALE SHEET NO. REVISION
*********** XXX ——— 28MAR96 | ——— 2 OF 2 C




NOTES:
1.) MARK PER QP-08-000T1.

2.) SHEET 2 OF THIS DRAWING IDENTIFIES
DELTA CONTROL SIGNALS.

SHEET 3 OF THIS DRAWING IDENTIFIES
DELTA S 1/0 SIGNALS.
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ouT 7 i L OUT 7 YEL [—-—-—-]
OuUT 8 I — OouT 8 YEL [—-]
INCOM I [ INCOM YEL [H]
GND CND  BLUE

FMA [l M FMA  BLK

FMA M M FMA  BLK/WHT
APD M M APD  GRN

APD M M APD  GRN/WHT

BPD ;; i BPD  YEL

BPD i L BPD  YEL/WHT
7PD L L 7PD_ BRN

7PD L Ll ZPD_ BRN/WHT
FMB Ll Ll FMB _ RED

FMB || ] FMB  RED/WHT

FG Y N FG_ SHLD

DELTA S DRIVE

CONNECTIONS FOR DELTA S

DRIVE

36 POS. CONNECTOR
AS VIEWED FROM
SOLDER SIDE

(2 PLACES)

DATE SYM REVISION RECORD DR CK | CK
02MARO1 A PER ECN 01-086 CWB | EB | CDR
3] D1376D oe

00

0. 0

0|0

0|, 0

00

0. 0

0|0

0,0

00

0| 0

0 i 0 0

0 i 0 0

q
,Wgﬂ DZWD DZ,
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DATE SYM REVISION RECORD DR | CK | CK
NOTES:

11JUNO3 D | PER ECN 03-267 EB

1. 36 PIN 'C’ PLUG TO FLYING LEADS.

2. ELECTRICAL SPECIFACTIONS:
VOLTAGE RATING: 50 V
CURRENT RATING: 1 A
WITHSTANDING VOLTAGE: 500 Vrms FOR 1 MINUTE

3. ENVIRONMENTAL SPECIFACTIONS:
TEMPERATURE RATING: —20°C TO +75°C
FLAMMABILITY RATING: N.E.C. 725, CL2

4. MARK PER QP-08-0001.

90
A

SEE NOTE 4

C-719006 %%

STRIP 6.00
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NOTES:

1) REFER TO DINT—300 DRAWINGS FOR

INDIVIDUAL PIN FUNCTIONALITY.

SHEET 2 — DELTAMAX/DELTAPRO
SHEET 3 — DELTA/DELTA XP

SHEET

CASE

4 — DELTA S
BLK (TAN/WHT) YT
BRN_(WHT/TAN) H
BLK (BRN/WHT) YT ‘ ‘
RED (WHT/BRN) 1 1
Bk (PNK/WHT) 1T | |
ORG (WHT/PNK) 1 1
BLK (ORG/WHT) Y1 I
YEL (WHT/ORG) L
BLK (YEL/WHT) YT |
GRN (WHT/YEL) |
BLK (GRN/WHT) §7 | |
BLU (WHT/GRN) 1
BLK (BLU/WHT) §T [
WHT (WHT/BLU) [
RED (VIO/WHT) §1 ||
BRN (WHT/VIO) [
RED (GRY/WHT) YT Il
ORG_(WHT/GRY) ‘ ‘
RED (BRN/TAN) YT 1 1
YEL (TAN/BRN) L
RED (PNK/TAN) YT ; ;
GRN (TAN/PNK) L
RED (ORG/TAN) YT L
BLU (TAN/ORG) L]
RED (YEL/TAN) T ||
WHT (TAN/YEL) |
GRN (GRN/TAN) YT ||
BRN_(TAN/GRN) [l
CRN_(BLU/TAN) §1 ||
ORG_(TAN/BLU) [
GRN_(VIO/TAN) T N
YEL (TAN/VIO) M
GRN (GRY/TAN) y1 | !
BLU_(TAN/GRY) H
GRN_(PNK/BRN) YT, |
WHT _(BRN/PNK) L

SHIELD K?)

—)

(\

DATE

SYM REVISION RECORD DR | CK ] CK

11JUNO3

D | PER ECN 02-267

EB

el

[

190

36 POS.

=5

0o o oooO

R B e e [ e B e [ e B |

=
RS
=

[

CONNECTOR

AS VIEWED FROM
SOLDER SIDE

(2

PLACES)

INDUSTRIAL INDEXING SYSTEMS, Inc.

WWW.iis—servo.com

(TAN/WHT)  BLK
Il (WHT/TAN)  BRN
H (BRN/WHT) _ BLK
1 1 (WHT/BRN) RED
; ; (PNK/WHT)  BLK
oy (WHT/PNK) ORG
L (ORG/WHT)  BLK
L (WHT/ORG)  YEL
L (YEL/WHT)  BLK
L] (WHT/YEL)  GRN
|| (GRN/WHT)  BLK
[ (WHT/GRN)  BLU
[l (BLU/WHT)  BLK
[ (WHT/BLU)  wHT
[ (VIO/WHT)  RED
M (WHT/VIO) _ BRN
Il (GRY/WHT) _RED
Hi (WHT/GRY) _ ORG
H (BRN/TAN)  RED
; ; (TAN/BRN)  YEL
b (PNK/TAN)  RED
L (TAN/PNK)  GRN
I (ORG/TAN)  RED
L (TAN/ORG)  BLU
|| (YEL/TAN)  RED
| (TAN/YEL)  WHT
| (GRN/TAN)  GRN,
[l (TAN/GRN)  BRN
[ (BLU/TAN)  GRN
| (TAN/BLU)  ORG
[] (VIO/TAN) __ GRN
Il (TAN/VIO)  YEL
F (GRY/TAN)  GRN
H (TAN/GRY) _ BLU
; ; (PNK/BRN) _GRN
L (BRN/PNK)  WHT
Y SHIELD
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NOTES:

1. INSTALL ITEM 3 USING WEIDMULLER CRIMP TOOL
PZ—4 OR EQUIVALENT.

2. CRIMP ITEM 4 USING YRS—260 CRIMP TOOL OR
EQUIVALENT (2 PLACES).

3. MARK PER QP-08-0001.

(SEE NOTE 1)

YYY

/A

SEE NOTE 3

[LENGTH IN FEET]

DATE

REVISION RECORD DR | CK | CK

21JULOO

A | PER ECN 00-246 CWB| EB |CDR

(SEE NOTE 2)

INDUSTRIAL INDEXING SYSTEMS, Inc.
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e 17/25/96 CABLE, MONITOR, DELTA SERIES
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DATE | SYM| REVISION RECORD DR | oK | ok
NOTES:

06MAY97 0 | PER ECN 97-151 CWB

1. PIN NUMBERS SHOWN FOR REFERENCE ONLY
2. MARK PER QP-08-0001.

T

BLK/WHT 0N BLK/WHT

A
[ _ [

WHT

B |

UL
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PIN 1

>

)

SECTION B-B
SHOWING FLAT CABLE

CONDUCTOR 1
MARKER

:

1

(3X4)XB)(SEE NOTE 1)
A

1S
C-750YYY

f—————YYY

[LENGTH IN FEET]— =

NOT USED (FG)
NOT USED (N 7)
NOT USED (OUT 7)

H—

1

CR5 (OUT 6)

NOT USED (OUT 5)

NOT USED
NOT USED

36 POSITION CONNECTOR

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

(out
(our

NOT USED (24V DRV)
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED

VIEWED FROM WIRE
INSERTION SIDE

CONDUCTOR
(PIN 1)

—

\ ADHESIVE SIDE

s

1

NOT USED (IN 6)

st (N 5)

SPARE (N 4)

HANDLE RELAY (IN 3)

BREAK CTL RELAY (IN 2)

24 VDC (10)

MOTOR ENABLE RELAY (IN 1)
BRAKE CONFIRM (IN 0)

24V RET (110)

SPARE (OUT 2)

ENABLE BRAKE CNTL (OUT 1)
BRAKE OUTPUT (OUT 0)

NOT USED

NOT USED

AGND1 (DRIVE)

REF1 (DRIVE)

AGND2 (DRIVE)

REF 2 (DRIVE)

™~— COND—1

TRIM CONDUCTORS
FLUSH TO SURFACE
BOTH SIDES

i N .
= SPLIT RIBBON 3/4

ETWEEN CONDUCTORS

B
18 & 19

PIN 1

SECTION A-A

SHOWING FLAT CABLE
INSERTED

ADHESIVE SIDE

RELAY BOARD SIDE
RIBBON CONNECTOR

DATE SYM REVISION RECORD DR | CK
03MAYOO| O |PER ECN 00-085 CWB | PK
13JUNOO| A |PER ECN 00-181 CcwB

REF 2 (DRIVE)

DELTAMAX DRIVE SIDE
"MINI' D" CONNECTOR

1< > 1
s —meame )
| |
i i AGND 1 (DRIVE) i i
5 i NOT USED i 5
! NOT USED !
g | BRAKE OUTPUT (OUT 0) | g
8 | ENABLE BRAKE CNTL (OUT 1) | 8
s ! SPARE (0UT 2) i 9
10 24 V RET (110) i 10
I BRAKE CONFIRM (IN 0) i 1
12 MOTOR ENABLE RELAY (N 1) | 12
13 24 YDC (10) i 13
12 BRAKE CTL RELAY (N 2) 14
15 HANDLE RELAY (IN_3) 15
6 SPARE_(IN_4) 16
JOG_UP_(IN 5)
17 JOG DWN_(IN_6) 7
8 NOT USED (FG) 18
19 NOT USED (N 7) 36
20 HANDLE SWITCH (0UT 7) 35
21 CR 2 (OUT 6 34
g% " OVERLOAD IND. (OUT 5) | gg
oa | DIAGNOSTIC IND. (OUT 4) | 37
o5 | SYSTEM READY IND. (OUT 3) | 30
B ! NOT USED (24V DRV) ! 29
! NOT USED !
27 ! NOT USED ! 28
28 ! NOT_USED ! 27
29 ! NOT_USED ! 26
30 < NOT_USED 725
31 NOT_USED 24
32 NOT USED 235
?i NOT USED %%
—> 20
—> 19
NOTES:

1.) MARK PER QP-08-0001.

T I

INDUSTRIAL INDEXING SYSTEMS, Inc,

www.iis—servo.com

8

OKS)

\,r‘
/!\2 ‘IA‘\ =

s
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DATE SYM REVISION RECORD DR | CK | CK

NOTES: 07JANOS | B | PER ECN 04-441 EB

1.) ASSEMBLE PER QP-08-0006.

) MARK PER QP—-08-0001.

.) TEST USING TEST PROCEDURE TST—0061.
)

MINIMUMM BEND RADIUS — 1.58 (40 MM)
LOSS INCREMENT=< 0.5dB
(QUARTER BEND)

5.) REPEATED BENDING ENDURANCE: 5000 TIMES MIN.

LOSS INCREMENT=< 1dB
(IN CONFORMITY TO JIS C 6861)

/@>/@ GRAYf /SEE NOTE 2 BLACK

H

+1.00" (25.4)
YYY = [LENGTH IN FEET] ;
-0.00
INDUSTRIAL INDEXING SYSTEMS, Inc.
WWW.ilis—servo.com
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DATE SYM REVISION RECORD DR [ CK]|CK

NOTES: 07JAND5 | C | PER ECN 04-441 B

1.) ASSEMBLE PER QP—-08-0006.

2.) MARK PER QP—-08-0001.
3.) TEST USING TEST PROCEDURE TST—0061.
4.) MINIMUN BEND RADIUS — .98 (25 MM)

LOSS INCREMENT=<0.5 dB
(QUARTER BEND)

5.) REPEATED BENDING ENDURANCE: 5000 TIMES MIN.

LOSS INCREMENT=< 1dB
Pﬁ f} /SEE NOTE 2
[

(IN CONFORMITY TO JIS C 6861)
+1.00" (25.4)

-0.00"

YYY = [LENGTH IN FEET]
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NOTES:

1. INSTALL ITEM 2 USING AMP IDT TOOL
OR EQUIVALENT.

DATE

REVISION RECORD DR | CK | CK

21JULOO

PER ECN 00-246 CWB| EB CDR

2. HEAT SHRINK TUBING OVER
SOLDER JOINT (7 PLACES). (SEE NOTE 1) ee (SEE NOTE 2)
3. MARK PER QP-08-0001.
5 YEL RX SEE NOTE 3 RX YEL :
||
5 NI BRN.(TX) (DTR)‘ | BLU )
BLK (GND RTS
5 ] (OND) C-820YYY ( >; ; CRN_15 4
6 BLU (DSR) (M) BRN 9
7 SLORN_(RTS) / (CTS)} }ORN 510
(GND) BLK
D GRN (CTS) / 14
SHLD
1 >F— ne
NC. —> 3
4 >F— e .
NC. —
9 >— ne. NC. —F> 6
14 POS. CONNECTOR
Nne.—> 7 AS VIEWED FROM
SOLDER SIDE
NC.—F> 8
N.C.—F> 11
— - a— STRIP 1 1/2" (38.1 MM) NC.—F> 13
STRIP 3/4” (19.1 MM) —=f
INDUSTRIAL INDEXING SYSTEMS, Inc.
YYY = [LENGTH IN FEET] — www.iis—servo.com
CHECKED BY DATE THIS DRAWING, AND THE DATA CONTANED THEREN, ARE PROPRIETARY INFORMATION OF; INDUSTRIAL
INDEXING SYSTEMS, Inc. AND IS ISSUED IN STRICT CONFIDENCE, AND IT SHALL NOT BE REPRODUCED,
APPROVED BY DATE COPIED, OR USED FOR ANY PURPOSE WHATSOEVER, WITHOUT THE PRIOR WRITTEN PERMISSION OF;
E 4/26/96 INDUSTRIAL INDEXING SYSTEMS, Inc.
APPROVED BY DATE TTLE
e [4/4/96 CABLE, COMMUNICATION
77777777777 Dok et | "M B BAIER DFAING R
TOLERANCES AutoCAD FILE LOCATION
v XXt ———  [mew | Q:\CURRENT DWGS C—820YYY
X.XX+0.01 + o DATE SCALE SHEET NO. REVISION
*********** XXXXE 0.005 B 01APR96 | ——— 1 OF 1 B




NOTES:
1.) INSULATE UNUSED WIRES.

2.) MARK PER QP—-08-0001.

PC—AT
DB—-9F

C—-822000

SEE NOTE 2

RJ1
JACK

PC—AT
DB—-9F

A D e

SEE NOTE 1

DATE SYM REVISION RECORD DR [ CK | CK

13MARO1 C | PER ECN 01-070 EB EB |CDR
RJ11
JACK
YEL
‘ 5
RED |
‘ 3
GRN |
i 4

Ne —BlU 6

| 2

INDUSTRIAL INDEXING SYSTEMS, Inc.
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,,,,,,,, Shvtnsons st merre (o | ®T BOWMAN DRAYING NUHEER
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NOTES:

1) CRIMP CABLE (ITEM 2) TO ENDS

(ITEM 1) WITH MODULAR CRIMP TOOL,

PART No. 1005-6P6C.
2) MARK PER OP-08-0001.

A PIN

e

D O~ W N

% SEE NOTE 2 A

N
/

A PIN 1

C—-987YYY ‘

ni

A

G
BLK

RED
GRN

YEL
BLU

O U W N

DATE SYM REVISION RECORD DR | CK | CK

29JAN99 A | PER ECN 98-270/99-027 | CWB | EB |CDR
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NOTES:

1. PIN NUMBERS SHOWN FOR REFERENCE ONLY.

DATE SYM

REVISION RECORD DR [ CK ]| CK

06MAY97 0

PER ECN 97-151 CWB

.~ 2.60 [66.0] — =

#0.16 [24.0]
2X -
o
o o \\ﬁz D O
- @ N
INDUSTRIAL INDEXING SYSTEMS
AV Victor, New York
N7 2% ’
@iﬂ& Serial Number 1
—— 1.69 [43.0] 2.64 [67.0]
DELTA Port Number
SERIES @ 2.83 [72.0] B
I
1 3
0 0 = Eﬂ o O
. 0.20 [5.0]
~—1.58 [40.0]—
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NOTES: ﬁ
1

. SHEET 2 OF THIS DRAWING IDENTIFIES
DELTAMAX/DELTAPRO TO DINT—300 SIGNALS.

2. SHEET 3 OF THIS DRAWING IDENTIFIES
DELTA DRIVE TO DINT-300 SIGNALS.

3. SHEET 4 OF THIS DRAWING IDENTIFIES
DELTA S DRIVE TO DINT—300 SIGNALS.

A

0.30 [7.5] -

REF

/A

285 [72.4] —]
REF

=
g |

/A

. 357 [906] — &
REF
[ [
17 1
o B o
36 20
QOQOONOOIOOS T
SISIN SIS SISl SIS
3909900900000 0 Q5
[ [ [ [

DATE

SYM REVISION RECORD DR | CK | CK

13JUNOG

M | PER ECN 06-181

CD
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TITLE
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NOTES:

1. C—=716 IS APPLICATION DEPENDENT.
A C—716 IS NOT SHIELDED — FOR USE WITH 24V DC 1/0 ONLY

2. C—719 IS TERMINATED AT ONE END ONLY
AND IS APPLICATION DEPENDENT.
A C—719 IS NOT SHIELDED — FOR USE WITH 24V DC 1/0 ONLY.
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NOTES
1

. C=715 OR C-716 ARE APPLICATION DEPENDENT.

A
A

2. C-718 OR C—719 ARE TERMINATED AT ONE END ONLY
AND ARE APPLICATION DEPENDENT.
C—718 IS SHIELDED FOR HIGH SPEED PULSE SIGNALS. INT
C—719 IS NOT SHIELDED — FOR USE WITH 24V DC 1/0 ONLY.
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C-715 IS SHIELDED FOR HIGH SPEED PULSE SIGNALS.
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NOTES:

1. C=715 OR C—-716 ARE APPLICATION DEPENDENT.
C—715 IS SHIELDED FOR HIGH SPEED PULSE SIGNALS.
C—716 IS NOT SHIELDED FOR USE WITH 24V DC I/0 ONLY

2. C-718 OR C-719 ARE TERMINATED AT ONE END ONLY
AND ARE APPLICATION DEPENDENT.
C—718 IS SHIELDED FOR HIGH SPEED PULSE SIGNALS.
C—719 IS NOT SHIELDED FOR USE WITH 24V DC 1/0 ONLY.
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NOTES:

1) CONNECTION CABLE SUPPLIED SEPARATELY.
2) OPERATING TEMPERATURE RANGE: O TO 50°C NON—CONDENSING.
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INPUTS
RATED VOLTAGE: —1.0 TO 30VDC
MAXIMUM INPUT CURRENT: 6MA
MINIMUM OFF STATE VOLTAGE: 22VDC
MAXIMUM ON STATE VOLTAGE: 3.6VDC
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RATED VOLTAGE: 12 TO 30VDC
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NOTES:
1) CONNECTION CABLE SUPPLIED SEPARATELY.

2) OPERATING TEMPERATURE RANGE: O TO 50°C NON—CONDENSING.
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