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The 1398 ULTRA™ Seriesisafamily of single-axisdigital and positioning servo
drives designed to offer flexibility and performance for awide range of applications.
The ULTRA 100™ and 200™ digital servo drives offer you versatility and ease of
use. Using the Windows™-based Ultra Master software, you can quickly set up,
commission, and troubleshoot ULTRA 100 and 200 drives. TheULTRA Plus
positioning servo drives combine control and drive functionality to create powerful
single-axis motion controllers. Using the graphical Windows-based GML™ Ultra
software, you can quickly program, commission, and troubleshoot ULTRA Plus
drives.

/ =
-

N Roclkowell Auiomaion
Allen-Bradiey



ULTRA Series

Table of Contents

Publication 1398-2.0 — August 1999

ULTRA 100/200 DIIVES .« o ot ettt e e ettt ettt e 5
ULTRA 100 FEAIUIBS ..ottt e et 6
ULTRA 100 and DeVICENEL . ... oot 7
ULTRA 100 Specifications . ........c.cuureeee i 7

C7=] 1< | 7
CommaANd SOUICES . . oottt e e e 8
DEVICENEL . .ttt 8
Serial Communication Port . ...ttt 8
1070] 3114 o] 0o 1 8
CONNBCIONS vttt 9
Environmental . ... 9
Inputs and QUEPULS . ... 10
ULTRA 200 FRAIUIBS .t ittt ettt et 11
ULTRA 200 Specifications . .......ccoviiiiiiniii i 12
GENEIAl ..o 12
CommaNd SOUICES . . oo vttt et 13
Serial Communication Port . ...t 13
CONtrol LOOPS .« .\ttt 13
Inputs and QULPULS . ...t 14
CONNBCIONS o\ttt et e 14
Environmental . ...t 15
Mating Connector Kits . . ...t 15
Mating CONNECIONS. . ... ottt et 15

ULTRA Series 100/200 Cables ... 16

ULTRA 100 and 200 Interconnect Diagrams . ..........c.ccovviiinnnnnnn 17
Connector J1 — Controller Connection. ..., 18
Connector J2 — Encoder Connection. . ......vvvvii et 18
Connector J3 — Auxiliary Port Connection (For ULTRA 200 Drives) . ... ... 18
Connectors J4 and J5 — Serial Ports Connections. .................... 19
Cable Specifications . ...... ... 19
Cable Installation Guidelines. ..., 19

System Configuration Checklist ........... ... ... . i 20
ULTRA 100/200 Drives (choose one of the following): .................. 20
ULTRA Series Motors (choose one of the following): ................... 20
CabIES:. . oo 21

Dimensions for 1398-DDM-005, -005X .. ...t 24

Dimensions for 1398-DDM-005-DN, -005X-DN (Ultra 100 with DeviceNet) .. ... 25

Dimensions for 1398-DDM-009, -009X, -019, and -019X .. ................. 26

Dimensions for 1398-DDM-009-DN, -009X-DN, -019-DN,
and -019X-DN (Ultra 100 with DeviceNet) ... 27

Dimensions for 1398-DDM-010, -010X, -020, -020X, -030, and -030X ........ 28

Dimensions for 1398-DDM-075and -075X .. ... ..ot 29

Dimensions for 1398-DDM-150 and -150X .. ...t 30

ULTRA 100/200 Drives Options and ACCESSOrES . .. ...vvvviiiiiinneennn, 31
U MaSter . e 31

PC ReqUIrEMENES ..o 31
DeviceNet Option. .. ... 31



ULTRA Series 3

HOSEMOOE . . . oo 32

Ultra Master WINdoWS . . . . ... oo e 33
AC Line Filters ... 34
AC Line Filter (9101-1516)for 1398-DDM-005 ..........ccovviiiiiiinnnns 34
AC Line Filter (9101-1517) for

1398-DDM-009, 1398-DDM-010, and 1398-PDM-10 10A 1f .............. 35
AC Line Filter (9101-1518) for

1398-DDM-019, 1398-DDM-020, and 1398-PDM-20 23A 1f .............. 36
AC Line Filter (9101-1575) for 1398-DDM-150 50A 3f .. ................... 37
AC Line Filter (9101-1387) for

1398-DDM-030 and 1398-PDM-30 36A 1f ...........cvviiiiiiii. 38
AC Line Filter (9101-1388) for Multiple Drives 50A 1f ..................... 38
AC Line Filter (9101-1389) for

1398-DDM-075 and 1398-PDM-7536A 3f . ... .. it 39
AC Line Filter (9101-1390) for Multiple Drives 80A3f ..................... 39
AC Line Filter (9101-1575) for 1398-DDM-15050A .. ................o.te. 40
External Shunt Resistor Kit (9101-1183) for

1398-DDM-010, -020, -030 and 1398-PDM-10,-20,-30 ................. 40
Passive External Shunt Module (1398-SR9P) for

1398-DDM-075, 1398-DDM-150, and 1398-PDM-075 .................. 41

Active External Shunt Module (1398-SR3AF) for 1398-DDM-005, -005-DN,
-005X, -005X-DN1398-DDM-009, -009-DN, -009X, -009X-DN, and

1398-DDM-019, -019-DN, -019X, -019X-DN ........... ... .. 42
Breakout Board (J1) for ULTRA 100/200 Drives (9101-1391) ............... 42
Breakout Board (J2) for ULTRA 100/200 Drives (9101-1392) ............... 43
TouchPad . ... 43

TouchPad (1398-HMI-001) . .. ..ot 44

ULTRA Plus Positioning Drives .. ... 45
ULTRAPIUS FEAUIES . . . oottt 46
ULTRA Plus General Specifications . ..............cciiiiiieeenanno... 47

Control Hardware . ....... ... 47

Resolutions, Ranges, Accuracy, and Speeds. ... 48

Serial 110 . . 48

Tuning and Compensation . ...........ovuiiiiiiii i, 48
ULTRA Plus Specifications Specific to 1398-PDM-10, -20, -30,and -75 . ... ... 49

GeNeral . . 49

ULTRA Plus External Shunt Resistor for

1398-PDM-10, -20, and -30 (9101-1183). . .. ..o oot 49
ULTRA Plus Specifications
Specific to 1398-PDM-25, -50, -100,and -150 .......... ... ... ... coee.. 50

GeNeral . . 50

Power Supply Modules .. ... 50

Operator Terminal . .. ... 50
Block Diagram of the ULTRA Plus Positioning Module .................... 51
Ultra Plus Interconnect Diagram . ... 52
System Configuration Checklist ............ ... ... ... 53

ULTRAPIUS DIIVESL . . oo ettt 53

Power Supply Modules . . ... 53

Publication 1398-2.0 — August 1999



4 ULTRA Series

Publication 1398-2.0 — August 1999

ULTRA SerieS MOtOrS . . ..ottt 53

CableS . . 54

ACCESSONES o ittt 56

Mating CoNNECIOrS. . . oo oottt et 56
Dimensions for 1398-PDM-10, -20,and -30 .. ...t 57
Dimensions for 1398-PDM-75 . .. ...ttt 58
Dimensions for 1398-PDM-25, -50, -100, and -150 ............ ... ... ..., 59

ULTRA Plus Drives Options and ACCESSOrES. . .....ovvviiiiiiieeennnn 60

GML Ultra for WINdOWS . . . ..o oot 60

PC Configuration . . ...t 60

GML Ultra WIindows. . . ...t 61
ULTRA Plus Requirements for Compliance with European Directives . ........ 61

24V Sourcing I/0 Conversion Card (9103-0152) and Cables . ............ 62

AC Line Filters . ..o 62

Shielded Power Cables . ... 63
ULTRAPlusOptional Cables ... 63
ULTRA Plus Transformer (0020-5093) and Power Supply (9101-0120)

for 1398-PDM-25, -50, -100,and -150 .. ... 64
Power Supply Module Selection Guidelines (1398-PSM-25, -50, -100,

ANA -150) ..o 64
ULTRA Plus Operator Terminal ............ccoviiiiiiiiiiiieeeannnn, 65

ULTRA Series CommOoN ACCESSOTIBS. . .. v v vt ettt iieeans 66

Operator Terminal (1398-HMI-002) . ... ... e 66
AC Line Filter (9101-1387) for 1398-DDM-030 and 1398-PDM-30 36A 1f . ... .. 67
AC Line Filter (9101-1388) for Multiple Drives 50A 1f .. .................... 67
AC Line Filter (9101-1389) for 1398-DDM-075 and 1398-PDM-7536A 3f . ... .. 68
AC Line Filter (9101-1390) for Multiple Drives 80A3f ...................... 68
AC Line Filter (9101-1517) for

1398-DDM-009, 1398-DDM-010, and 1398-PDM-10 10A 1f .............. 69
AC Line Filter (9101-1518)for 1398-DDM-019, 1398-DDM-020,

and 1398-PDM-20 23A 1f ... .o 70
External Shunt Resistor Kit (9101-1183) for

1398-DDM-010, -020, -030 and 1398-PDM-10,-20,-30 ................. 70
Passive External Shunt Module (1398-SR9P) for

1398-DDM-075, 1398-DDM-150, and 1398-PDM-075 .. ................. 71



ULTRA Series 5

ULTRA 100/200 Drives ULTRA 100 and 200 drives are feature-rich, high-performance drives that
offer the flexibility to handle awide range of applications. You can set up the
ULTRA 100/200 drives as indexing drives, velocity servo drives, stepper
drives, or master encoder followers. With the DeviceNet option, you can
remotely commission and reprogram ULTRA 100 drives. In addition, you
can use the ULTRA 100/200 drives host command protocol to set up multiple
drives. Available in seven power ranges, theULT RA100/200 drives can be
mated to four high-performance brushless servo motor lines. Ultra Master
software, a Windows-based interface, provides you with afamiliar
programming environment and a powerful commissioning tool for all
ULTRA 100/200 drives.

[
]

(X XJ

0000

Customer-supplied Controller

ULTRA ——
100/200 (-]

Drive | TouchPad
Module (plugs into the

serial port on the drive)

Personal Computer
(user-supplied)

ir?m .

Software
- Master Encoder
F-, H-, Y-, N-Series Motors (user-supplied option)

\ Windows Compatible

Shunt Resistor/Active Shunt
(if required)

Note: To learn more about 1398 ULTRA Series 230V brushless servo
motors, see publication 1398-2.1.
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6 ULTRA Series

ULTRA 100 Features

ULTRA 100 servo drives deliver flexibility and performance in avery

J J J compact size. Each ULTRA 100 drive provides:
-

e 115/230V AC, single-phase input

1 » Built-in logic power supplies (externa 12 to 24V 1/O logic power
1 required)

i BB
.:_J.ﬂ"' -J-.-c""" e Theability to drive sinusoidal AC brushless motors

» Advanced control algorithms for leading-edge velocity loop bandwidth,
fully digital current, velocity, and position loops

* A 14-bit A/D convertor for velocity command input
* Aninternaly-shielded filter for electromagnetic compatibility (EMC)
» Severa anadog or digital command interfaces:

e Indexing—absolute with the Homing feature, incremental, or
registration (optional)

» DeviceNet (optiona)
» 10 Volt anaog interface—position, velocity, or torque control
*  Presets (from one to eight binary inputs)—torque or velocity control

*  Quadrature encoder digital interface—electronic gearing position
follower

» Step/direction digital interface—position control
e CWI/CCW (step up/step down) interface—position control
*  Operating mode override—alternate movement interface

» Four dedicated 1/0 plus six user-selectable, optically isolated digital
inputs and outputs (sourcing/active high):

e Two dedicated inputs
» Two dedicated outputs
e Four user-selectable inputs
*  Two user-selectable outputs
e Oneanaog input for externa current limit
* Oneanalog output for variable monitoring or torque sharing
e Unlimited I/O capability over DeviceNet
* A seria port for RS-232/RS-485 host communication

Publication 1398-2.0 - August 1999
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ULTRA 100 and DeviceNet

-~
>

s:awsO o
E&m = []E ° The DeviceNet option provides:
(=] [
«| O :
Ts n
o |
ol 0] [
0 | e Several message protocols
O J1
_ 8 y e Explicit messaging
T e Polled I/0O messaging

» Change-of-state/cyclic messaging

ULTRA 100 Specifications

* Two bi-colored LEDs for network and module status

e Three switches to set node addresses and baud rate

The following tables contain ULTRA 100 specifications:

The DeviceNet interface card is an optiona card that provides adirect, digita
connection between a DeviceNet network and an ULTRA 100 drive.

General
Specification 1398-DDM-

005, 005X%, 009, 009X%, 0019, 0019X%,
005-DN?, 009-DN?, 0019-DN?,
005X-DN 009X-DN 0019X-DN

Peak output current 7.5A 15A 30A
Continuous output current 2.5A 5A 10A
Continuous output power 0.5 kW 1.0 kw 2.0 kw
Continuous input current 5A 9A 18A

Input voltage

100 to 240V AC RMS nominal (88 to 265 Volts), single phase

Input frequency

47-63 Hz

L The X indicates the indexing version of the drive.

2 The DN denotes the DeviceNet option.
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Command Sour ces

Specification

Description

Analog velocity/torque input

+10 Volts

Presets

8 presets, binary selection by digital inputs
(unlimited /O capability over DeviceNet)

Step and direction,
step up/step down

1 MHz maximum frequency
Differential or single-ended line drivers

Master encoder following

1 MHz maximum line frequency
Differential or single-ended line drivers

Digital serial commands

Via serial port and ULTRA Series host language

DeviceNet commands Via DeviceNet port
Absolute (with Homing feature)
Indexing Incremental
Registration (with high-speed registration)
DeviceNet

Specification

Description

Baud rate

125 kps (default), 250 kps, or 500 kps

Multiple drive addressing

00-63 (63 default)

Power consumption
(DeviceNet current draw)

60 mA

Serial Communication Port

Specification

Description

Type RS-232, four-wire RS-485
Baud rate 1,200 to 19,200 baud
Multiple drive addressing Up to 32 drivest

1
protocol.

Control Loops

You can use the Ultra Master software to setup multiple drives using the ULTRA 100/200 drives host command

Specification

Description

Modes Torque, velocity, and position control
Type All loops are digital.

Velocity loop bandwidth (maximum) | 300 Hz

Position loop 1ms

Current loop 125 ps
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Connectors

Specification

Description

DeviceNet

5-pin open-style connector

Serial

9-pin D-shell (for J5)

Control and feedback

20-pin (for J2) and 50-pin (for J1) high density Mini D

Power

Screw terminal block (for TB1)

Environmental

Specification 1398-DDM-
005, 005X%, 009, 009x%, 0019, 0019x1,
005-DN2, 009-DN2, 0019-DN?,
005X-DN 009X-DN 0019X-DN

Storage temperature

-40°C to 70°C (-40°F to 158°F)

Operating temperature

-59C to 55°C (23°F to 131%F)

Humidity 5% to 90%, non-condensing

Altitude 1500m (5000 ft)

Vibration 10 to 2000 Hz at 2g

Shock 15g, 11 ms, half sine

Weight 1.68kg (3.710)° | 2.03kg(4.4710)3 | 2.0kg (4.4 103

1

The X indicates the indexing version of the drive.
The DN denotes the DeviceNet option.

3 The DeviceNet option adds 0.16 kg (0.35Ib).
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Inputsand Outputs

Specification Description

4 optically isolated, 12 to 24 volt, active high.
User-selectable as:

« Analog override « Define home

< Drive mode select « Integrator inhibit
Selectable digital inputs « Fault reset « Follower enable

= Forward enable = Mode override

e Preset select « Registration sensor’

« Reverse enable * Remove command offset

« Starting homing e Startindex

2 optically isolated, 12 to 24 volt, active high, short circuit
protected.
User-selectable as:

e Atspeed e Axis homed

= Bus charged e Current limit
Selectable digital outputs < Disabling fault « Drive enable

e Indwell = Inmotion

< In position * Registered

< Sequence complete < Within position window

« Within speed window e Zero speed

» various fault indications

Dedicated digital inputs Enable, Fault Reset (optically isolated, 12-24 Volt, active high)

Dedicated relay outputs Ready/Not Faulted, Brake Output

1 external analog current limit, 0 to10 Volt

Analog inputs 10-bit resolution

Analog outputs 1 user programmable, 10 Volt

1 MHz maximum line frequency
Encoder output Differential line drivers

Scalable by 1, Y2, Yy, Yg

Motor feedback Incremental encoder

L You must use input 2 as the high-speed input.

Publication 1398-2.0 - August 1999



ULTRA Series 11

ULTRA 200 Features

ULTRA 200 positioning drives deliver full-featured flexibility and impressive
power and performance. Each ULTRA 200 drive provides:

115 to 230V AC single phase input (single phase or three phase for the
75 amp version, three phase only for the 150 amp version)

Phase-to-phase and phase-to-ground short circuit protection
An internal resistive shunt
A built-in auxiliary AC input (to power logic only)

Built-in power supplies (including 24V 1/O supply)—no external source
required (except AC line)

The ability to drive sinusoidal AC brushless motors

An DC bus available externally for power leveling or for use of shared
power supplies

Advanced multi-processor design for |eading-edge velocity loop
bandwidth, fully digital current, velocity, and position loops

Large-scale integration with custom ASICs and IPMs for performance
and reliability

A 16-bit A/D convertor for precise velocity command input
Flash memory for smple field upgrades

A personality module to store setup parameters and simplify drive
replacement

Reduced component count for reliability
Internally-shielded filters for el ectromagnetic compatibility (EMC)

Four dedicated I/O plus eight user-selectable, optically isolated digital
inputs and outputs (sourcing/active high):

»  Two dedicated inputs

e Two dedicated outputs

*  Four user-selectable inputs

»  Four user-selectable outputs

Two anaog inputs for external current limit

Two anal og outputs for variable monitoring or torgue sharing

Publication 1398-2.0 - August 1999
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» Two serial connectorsto simplify RS-485 multi-dropping and host

communications

e Several analog or digital command interfaces:

» Indexing (absolute with the Homing feature, incremental, or

registration)

» 10 Volt anaog interface—position, velocity, or torque control

*  Presets (from one to eight binary inputs)—torque or velocity control

*  Quadrature encoder digital interface—electronic gearing position

follower

»  Step/Direction digital interface—position control

e CWI/CCW (step up/step down) interface—position control

*  Operating mode override—alternate movement interface

e Host command digital interface

ULTRA 200 Specifications

The following tables contain ULTRA 200 specifications:

General
1398-DDM-

Specification 010, 010x! | 020, 0z0xc | 030 080x* | 075, 075x! | 150, 150x*

' ' (l@input) 30 (19 (3 input)
Peak output current 10A 20A 30A 75A (50A) 150A
Internal continuous output 5A 10A 15A 35A (154) 65A
current
Internal continuous output 1.0 kW 2.0 KW 3.0 KW 7.5 kw 15 kW
power (3.0 kw)
Internal continuous shunt 50W 50W 50W 50W 180W
power
Internal peak shunt power 4.5 kW 4.5 kW 4.5 kW 10.0 kw 18.0 kw
Continuous input current 10A 19A 28A 28A 46A

Input voltage

100 to 240V AC RMS nominal (88 to 265 Volts)

Input frequency

47-63 Hz

1

The X indicates the indexing version of the drive.
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Command Sour ces

Specification

Description

Analog velocity input

+10 Volts, 16-bit resolution

Presets

8 presets, binary selection by digital inputs

Step and direction,
Step up/Step down

1 MHz maximum frequency
Differential or single-ended line drivers

Master encoder following

1 MHz maximum line frequency
Differential or single-ended line drivers

Digital serial commands

Via serial port and ULTRA Series host language

Indexing

Absolute (with Homing feature)
Incremental
Registration (with high-speed registration)

Serial Communication Port

Specification

Description

Type

RS-232, four-wire RS-485 (for multidrop connections)

Baud rate

1,200 to 19,200 baud

Multiple drive addressing

Up to 32 drives, 10 using front panel rotary dip switch

Control Loops

Specification

Description

Modes Torque, velocity, and position control
Type All loops are digital.

Elrfll;i);:iirtr)]/ulr(:;p bandwidth 400 Hz

Position loop 1ms

Current loop 100 ps

Publication 1398-2.0 - August 1999
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Inputsand Outputs

Specification Description

< Analog override « Define home

« Drive mode select « Fault reset

« Follower enable « Forward enable
Selectable digital inputs < Integrator inhibit * Preset select

« Mode override < Registration sensor

* Remove command offset « Reverse enable

e Start index e Start homing

4 optically isolated, 12 to 24 volt, active high
User-selectable as:

e Atspeed e Axis homed

« Bus changed e Current limit

« Disabling fault < Drive enabled
Selectable digital outputs « Indwell - In motion

< In position * Registered

= Sequence complete < Within position window

« Within speed window e Zero speed

« various fault indications
Dedicated digital inputs Enable, Fault Reset (optically isolated, 24 Volt, active high)

Dedicated relay outputs Ready/Not Faulted, Brake Output

2 external analog current limits, 0 t010 Volt

Analog inputs 10-bit resolution

2 user programmable, £10 Volt

Analog outputs 8-bit and 12-hit resolution

1 MHz maximum line frequency
Encoder output Differential line drivers

Scalable by 1, Y2, Yy, Yg

Motor feedback Incremental encoder
Connectors
Specification Description
Serial 9-pin D-shell (for J4 and J5)
Control and feedback 20-pin (J2), 26-pin (J3) and 50-pin (J1) high density Mini D
Power Screw terminal block (TB1)
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Environmental

1398-DDM-
Specification 010, 010x! | 020, 020xc | 030 080x* | 075, 075x! | 150, 150x*
' ' (Lo input) 30 (1g) (3pinput)
Storage temperature -40°C to 70°C (-40°F to 158°F)
-5C to
Operating temperature -59C to 55°C (23 to 131°F) 50°C (23%F
to 122F)
Humidity 5% to 95%, non-condensing
Altitude 1500m (5000 ft)
Vibration 10 to 2000 Hz at 2g
Shock 15g, 11 ms, half sine
Weiaht 5.80 kg 6.36 kg 6.48 kg 9.67 kg 14.06 kg
g (13.781b) | (14.021b) | (14.2810) | (21.321h) (30.9 Ib)

1 The X indicates the indexing version of the drive.

Mating Connector Kits

Connector Kit Catalog Number
J1 50-pin mini D, 24-30 AWG, solder cup, squeeze latch 9101-1476
J2 20-pin mini D, 24-30 AWG, solder cup, squeeze latch 9101-1477
J3 26-pin mini D, 24-30 AWG, solder cup, squeeze latch 9101-1478
J5 (or J4 for ULTRA 200 drives) 9-pin D shell, solder cup 9101-1479

Mating Connectors

Cross-reference of mating connectors with J1, J2, and J3 connectors on your
drive. Connectors are crimp style.

Option J1 J2 J3 Style
. Connector |AMP 2-175677-7 AMP 2-175677-2 AMP 2-175677-4 .
Backshell |AMP 176793-7 AMP 176793-2 AMP 176793-4 Crimp
) Connector |3M 10150-6000EC  |3M 10120-6000EC  |3M 10126-6000EC Crimpl

Backshell |3M 10350-A200-00 |3M 10320-A200-00 |3M 10326-A200-00

Connector |3M 10150-3000VE 3M 10120-3000VE 3M 10126-3000VE "
3 Solder
Backshell |3M 10350-52F0-008 |3M 10320-52F0-008 |3M 10326-52F0-008

1 For use with MDR Hand Press Tool Kit, 3M part number 3829.

Publication 1398-2.0 - August 1999



16 ULTRA Series

ULTRA Series 100/200 Use the following table to determine which cables you need for your
Cables application. Refer to the ULTRA 100 and 200 Interconnect Diagrams section
on page 17 for cablelocation.

Interface Cables Part Number
J1 to customer-supplied connector 9101-1370-xxx
J1 to a 50-position female D-sub cable (1m/3 ft length) 9101-1369-003
@ J1 to 1756-MO2AE ControlLogix Analog/Encoder 1398-CCAExx
J1 to 1756-MO2AE flying lead to ULTRA 100/200 molded connector, single axis (10 ft.) 1398-CFLAExx
J3 to customer-supplied connector 9101-1368-xxx
J3 to J3 (for slaving drives or torque sharing [0.3m, 1 ft]) 9101-1463-002

Serial Interface Cables!

@ J4 or J5 to PC (RS-232 9-pin D-shell connector) 9101-1372-xxx
J4 or J5 to customer-supplied connector 9101-1379-xxx
J4 or J5 to J4 or J5 (RS-485 multi-drop communications) (30 cm/1 ft length) 9101-1374-001

Encoder Feedback Cables

J2 to F- or H-Series motors 9101-1366-xxx
F- or H-Series motor to customer-supplied connector (pig tail) 9101-1365-xxx
J2 to Y-Series motor 9101-1375-xxx
@ Y-Series motor to customer-supplied connector (pig tail) 9101-1373-xxx
J2 to N-Series motor 9101-1468-xxx
N-Series motor to customer-supplied connector (pig tail) 9101-1469-xxx
J2 to a 20-position female D-sub cable (1m/3ft length) 9101-1371-003
J2 to customer-supplied connector (pig tail) 9101-1380-xxx

Breakout Boards

@ J1 to 50-pin terminal strip (includes 3ft/Im cable and mounting hardware) 9101-1391

J2 to 25-pin terminal strip (includes 3ft/Im cable and mounting hardware) 9101-1392

Motor Power Cables

Drive to 2000 or 3000 Series motors (F- or H-Series) 9101-1381-xxx
Drive to 4000 Series motors (F- or H-Series) 9101-1382-xxx
@ Drive to 6000 Series motors (F- or H-Series) 9101-1383-xxx
Drive to 8000 Series motors (F- or H-Series) 9101-1384-xxx
Drive to Y-Series motors 9101-1385-xxx
1398-DDM-150, -150 drive to 6300 Series motors (F- or H-Series) 9101-1399-xxx
Drive to N-Series motors 9101-1467-xxx

1 Serial interface cables for use with the ULTRA 100 drives cannot exceed 50 ft (15 m).

Note:  xxx — Last three digits select standard cable length of 10 ft (3.0 m)—010;
25 ft (7.7 m)—025; 50ft (15.0 m)—050; 75 ft (25 m)—075; 100 ft (30.3 m)—100.
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ULTRA 100 and 200 Interconnect Diagrams

Windows compatible

personal computer TouchPad

ULTRA 100 G
]
IE %S (f[R
TB1 —
400
®__. _‘ Encoder

— Brushless Motor

N1 @@

Note: J1, J2, and J5 are the same as ULTRA 200.

) |

Windows compatible

personal computer TouchPad

L]
@

ULTRA 200

Ppac

Use these numbers to determine

Y

which cables you need for your J4
application. Refer to the table on || G T
page 16 for cable descriptions and > S
R
part numbers. 13 (
\ TB1 ||

Y

@ J2_ S —
®

A
O

Encoder
L Brushless Motor

Y ":(I\*

©
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Connector J1 — Controller Connection

Pin | Description Pin | Description Pin | Description Pin | Description
1 Encoder +5V DC 14 | Auxiliary channel A+ 27 | Current limit 39 | RSVD
2 Encoder com 15 | Auxiliary channel A- 28 | Analog com 40 | RSVD
3 Encoder +5V DC 16 | Auxiliary channel B+ 29 | Negative current limit 1 41 | RSVD
4 Encoder com 17 | Auxiliary channel B- 30 | Analog output 1 42 | Selectable output 1
5 Isolated +12 to 24V DC 18 | Auxiliary index A+ 31 | Analog output 2! 43 | Selectable output 2
6 Isolated +12 to 24V Com 19 | Auxiliary index A- 32 | Selectable input 1 44 | Selectable output 3 1
Motor output channel
7 A+ 20 | Drive enable 33 | Selectable input 2 45 | Selectable output 4 1
8 Motor output channel A- 21 | Fault reset 34 | Selectable input 3 46 | RSVD
Motor output channel
9 B+ 22 | Analog cmnd + 35 | Selectable Input 4 47 | RSVD
10 | Motor output channel B- 23 | Analog cmnd - 36 | RSVD 48 | RSVD
11 | Motor output index + 24 | Drive ready + 37 | RSVD 49 | Brake enable +
12 | Motor output index - 25 | Drive ready - 38 | RSVD 50 | Brake enable -
13 | Isolated 12 to 24V com 26 | Isolated +12 to 24V DC
1 Reserved on ULTRA 100 drives.
Connector J2 — Encoder Connection
Pin | Description Pin | Description Pin Description Pin | Description
1 Encoder pwr 6 Encoder pwr sense - 11 (l\:/Ih?]tlo |r+encoder input 16 | Absolute position
9 Encoder com 7 Ellh(;tlo; incoder input 12 l\:/lh(:]tlolr_encoder input 17 | RSVD
3 Encoder pwr 8 Eﬂhc;tr) ;_encoder input 13 Hall A 18 | RSVD
4 Encoder com 9 ‘l;/Ih(Ltlo éincoder input 14 Hall B 19 | Thermal switch +
5 Encoder pwr sense + 10 Motor encoder input 15 Hall C 20 | Thermal switch -

chnl B-
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Connector J3 — Auxiliary Port Connection (For ULTRA 200 Drives)

Duplicates connector J1 pins 1 through 26.
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Connectors J4 and J5 — Serial Ports Connections

Pin Description Pin Description Pin Description Pin Description
1 RCV+ RS-485 4 XMT+ RS-485 6 RSVD 8 XMT- RS-485
2 RCV RS-232 5 COoM 7 RCV- RS-485 9 RSVD
3 XMT RS-232
Cable Specifications
Specification Description

Wire insulation type

Polyvinyl chloride

Conductor size

28 AWG (0.08 mmz) tinned copper

24 AWG (0.25 mmz) for 9101-1372-xxx, -1374-xxx, and -1379-xxx

16 AWG (1.5 mmz) for 9101-1381-xxx, -1385-xxx, and -1467-xxx
(

14 AWG (2.5 mm2) for 9101-1382-xxx
10 AWG (6 mm2) for 9101-1383-xxx
8 AWG (10 mm2) for 9101-1384-xxx. 9101-1399-xxx

Braid sheet coverage

85% minimum

Jacket material

Thermoplastic elastomer — oil and chemical resistant

Moldings

105°C (221°F) black PVC

Minimum bend radius

Control cables:

J1: 171 mm (6.75 in.)
J2: 130 mm (5.1 in.)
J3: 130 mm (5.1 in.)

Motor power cables:
9101-1381-xxx:
9101-1382-xxx:
9101-1383-xxx:
9101-1384-xxx:
9101-1385-xxx:
9101-1399-xxx:
9101-1467-xxX:

137 mm (5.4 in.) minimum
147 mm (5.8 in.) minimum
234 mm (9.2 in.) minimum
227 mm (8.9 in.) minimum
107 mm (4.2 in.) minimum
227 mm (8.9 in.) minimum
91 mm (3.6 in.) minimum

Flex rating

Allen-Bradley cables for encoder feedback and motor power connections are tray-rated (stationary) and
should only be used for one-time flex applications(not flex rated).

Cable Installation Guiddines

Follow the guidelines below to maintain cable reliability.

» Alwaysfollow theinstallation instructions of the cable carrier
manufacturer.

» Remove twists, bends, and kinks from the cable before installing it in the
cable carrier.

» Itisimportant to lay out the cabling at least 24 hours beforeinstallation to
relax any stresses resulting from transit or storage.
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F-Series Motors

Q

(I R W N

F-4030-Q-HO0AA
F-4050-Q-HO0AA

F-4075-R-HO0AAL
F-6100-R-HO0AAL

F-6200-R-HO0AAL

»  When placing the cable into the cable carrier, the carrier should be laid
out flat with the bending direction facing upward. It should then be fitted
with the cables in working position. The cables should be laid into the
cable carrier and not woven between or around other cables.

« Allow at least 10% clearance between cables so that they are freeto

move. Use separators between cables.

¢ The cables must be free to move within the carrier. Do not attach the
cables to the carrier or to each other.

» Clamp heavier cablestoward the edge of the track and lighter cablesin
the center of the track.

e Do not pull cables tight against the inner/outer track curves.

System Configuration Checklist

Use the following checklist to configure an ULTRA 100/200 system for your

application:

ULTRA 100/200 Drives (choose one of the following):

ULTRA 100 Drives !

[l 1398-DDM-005, -005-DN
1398-DDM-005X, -005X-DN

4 1398-DDM-009, -009-DN
1398-DDM-009X, -009X-DN

4 1398-DDM-019, -019-DN
1398-DDM-0019X, -0019X-DN

ULTRA 200 Drives 2

Q

(I I WAy

1398-DDM-010, -010X

1398-DDM-020, -020X

1398-DDM-030, -030X

1398-DDM-075, -075X

1398-DDM-150, -150X

1 Includes the ULTRA 100 Installation Manual (Publication 1398-5.2).
2 Includes the ULTRA 200 Installation Manual (Publication 1398-5.0).

ULTRA Series Motors (choose one of the following):

H-Series Motors

Q

(I R W N
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H-2005-K-HOOAA
H-3007-N-HO0AA
H-3016-N-HOO0AA
H-4030-M-H00AAL

H-4030-P-HOOAA

Y-Series Motors

Q

(I R W N

Y-1002-1-HOOAA

Y-1002-2-HO0AA

Y-1003-1-HOOAA

Y-1003-2-HO0AA

Y-2006-1-HO0AA

N-Series Motors

Q

(I R W N

N-2302-1-FO0AA
N-2304-1-FOOAA
N-3406-2-HOOAA
N-3412-2-FO0AA2

N-3412-2-H00AAL
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F-Series Motors

Q

F-6300-R-HO0AAL

H-Series Motors

U000 DO0OD

H-4050-P-HO0AAT
H-4075-R-HOOAAL
H-6100-Q-Ho0AAL
H-6200-Q-Ho0AAL
H-6300-Q-HO0AAL
H-8350-S-HOOAAL

H-8500-S-H00AAL

1 ULTRA 200 drives only.
ULTRA 100 drives only

Cables:

Note:

Y-Series Motors

Q

Q
Q
Q

N-Series Motors
Y-2006-2-HO0AA O N-4214-2-HOOAA
Y-2012-1-HO0AA N-4220-2-HO0AA
Y-2012-2-HO0AA N-5630-2-HO0AA

Y-3023-2-HO0AA N-5637-2-HO0AA

[ W W N

N-5647-2-HO0AA

The last three digits select standard cable lengths of:
10 ft (3.0m)—010; 25 ft (7.7m)—025; 50 ft (15.0m)—~050;
75 ft (23.0m)—075; 100 ft (31m)—100.

TB1 to Motor Power Connections (choose one of the following):

Part Number

Description

9101-1381-xxx

Use for H-2000 and H-3000 motors

9101-1382-xxx

Use for F-4000 and H-4000 motors

9101-1383-xxx

Use for F-6000 and H-6100, H-6200 motors
Use for F-6300 and H-6300 with 1398-DDM-075

9101-1384-xxx

Use for H-8000 motors

9101-1385-xxx

Use for Y-Series motors

9101-1399-xxx

Use for 1398-DDM-150, -150X with F-6300 and H-6300 motors

o000 00O

9101-1467-xxx

Use for N-Series motors

J1 to Controller Connections (choose one of the following):

Part Number

Description

9101-1369-003

J1 to a 50-position female D-sub cable (1m/3 ft length)
This cable is included in the 9101-1391 kit.

9101-1370-xxx

J1 cable with flying lead opposite (rail mounted)

9101-1391

J1 to 50-pin terminal strip
(includes 1 m/3 ft cable and mounting hardware)

1398-CCAExx

J1 to 1756-MO2AE ControlLogix Analog/Encoder Card
(includes 39-pin connector with no hood)

[N A W ]y

1398-CFLAEXx

J1 to 1756-M02AE ControlLogix Analog/Encoder single axis flying lead
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J2 to Motor Encoder Connections (choose one of the following):

Part Number

Description

9101-1365-xxx

F- and H-Series motors connector cable with flying leads opposite

9101-1366-xxx

J2 to motor (F- and H-Series motors)

9101-1371-003

J2 to a 20-position female D-sub cable (1m/3 ft length)
This cable is included in the 9101-1392 kit.

9101-1373-xxx

Y-Series motor connector cable with flying leads opposite

9101-1375-xxx

J2 to motor (Y-Series motors)

9101-1380-xxx

J2 to customer supplied connector

9101-1392

J2 to 25-pin terminal strip
(includes 1m/3 ft cable and mounting hardware)

9101-1468-xxx

J2 to motor (N-Series motor)

Q
Q
Q
Q
Q
Q
Q
Q
Q

9101-1469-xxx

N-Series motor connector cable with flying leads opposite

J3 Connections (choose one of the following for ULTRA 200 drives):

Part Number Description
a 9101-1368-xxx J3 to customer-supplied connector
(| 9101-1463-002 J3 to J3 (for slaving drives or torque sharing)

J4 and J5 Connections:

Part Number

Description

9101-1372-xxx

J4 or J5 to PC (RS-232 9-pin D-shell connector)

9101-1374-001

J5 to J4 (RS-485 multi-drop communications) (30 cm/1 ft)

9101-1379-xxx

J4 or J5 to customer-supplied connector (RS-232/RS-485)

ooog

1398-HMI-001

TouchPad that fits into the J5 position

Accessories (choose all that apply):

Part Number

Description

a 9101-1387 AC line filter (36A, 1¢) for 1398-DDM-030, -030X, -075, -075X
QO | 9101-1388 AC line filter (50A, 1¢p) for 1398-DDM-075, -075X

a 9101-1389 AC line filter (36A, 3¢) for 1398-DDM-075, -075X

a 9101-1390 AC line filter (80A, 3¢) for 1398-DDM-075, -075X

a 9101-1516 AC line filter (6A, 1¢) for 1398-DDM-005, -005X
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Part Number

Description

a 9101-1517 AC line filter (10A, 1¢) for 1398-DDM-009, -009X, -010, -010X
a 9101-1518 AC line filter (23A, 1¢) for 1398-DDM-019, -019X, -020, -020X
d 9101-1575 AC line filter (50A, 3¢) for 1398-DDM-150, -150X

External shunt resistor for 1398-DDM-010, -10X, -020, -020X,
O | o101-1183 -030 and -030X
d Master-D-U Ultra Master software for ULTRA 100/100X and ULTRA 200/200X
a 1398-SR3AF Ultra 100 active external shunt module
0 1398-SROP Ultra 200 passive shunt module (DDM-010, -020, -030, PDM-010,

-020 and -030)

Publication 1398-2.0 - August 1999



24 ULTRA Series

Dimensions for 1398-DDM-005, -005X

<~ 65.10 (256) —

3810 _,
(1.50) 13.30 129.00
6.30 _|geol—"] [ @52 (5.08)
(0.25) (0.73) Clearance hole for
l — #10 (M5) screws |20 |
I < —— = e
I I
1 1 T |
<1—— Status LED I
. ©_l_ 240
Eé I (0.09)
|
b | | NV
e | 4 T
186.70 198.00
(7.35) ||* O "_(;Y Dimensions (7.80)
-1 O 2 mm (in.)
0 J
BL——[o] O [
O
) J1
_10
ol O I
AA
TS | = = =
Optional -
550 REF — }' TouchPad
(0.22) Assembly
2\
)
>I000000000000000)

1. Allow 76.2 mm (3.00 in.) clearance
in front of unit for cables.
2. Allow 12.7 mm (0.50 in.) on both sides of the unit.
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Ground strap
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Dimensions for 1398-DDM-005-DN, -005X-DN (Ultra 100 with DeviceNet)

87.88
(3.46)
38.10
(1.50) 27.69
18.80 24.64 1.090
oo | 074|188 o) ( 12003
(0.26) (0.73) .
| 2.29 o
T (0.090)
&0 |
= —— = =
|
|
: ] Dimensions
L — mm (in.)
186.44 O I 198.12
(7.34) O 0 (7.80)
O I
O ]
O g
O I
O I
O gl
O I
Ad |
l |
144.27
TouchPad (5.68)
Assemby
2 \
NOTES: ]
1. Allow 76.2 mm (3.00 in.) clearance in 1l

n

front of unit for cables.

2. Allow 12.7 mm (0.50 in.) on both sides 8 U U U U @ @ @ @ U D D B D |

of unit. 95.50

| @UUUWUUquFUUU .

5 / Ground strap
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Dimensions for 1398-DDM-009, -009X, -019, and -019X

87.88
(3.46)
38.10
(1.50) 27.69
18.80 24.64
18.60 (1.090 129.03
6.60 (0.74) (0.97)
(0-26) (0.73) (5.08)
.l -
!
Dimensions
186.44 O mm (in.) 198.12
(7.34) O (7.80)
O
O
O
O
O
O
O
Ab
| |
5.59
144.27
—| —(0.1879) TouchPad (5.68)
Assemby
2 \
NOTES: t

1. Allow 76.2 mm (3.00 in.) clearance in
front of unit for cables. A

2. Allow 12.7 mm (0.50 in.) on both sides E U U U D @ Q @ @ B D D D D |

of unit. 120.90

noooonoooug | |
T

Ground strap

Fan on 1398-DDM-019,
-019x only.
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Dimensions for 1398-DDM-009-DN, -009X-DN, -019-DN, and -019X-DN

(Ultra 100 with DeviceNet)

87.88
(3.46)
1880 | 3810 | 24.64
660 | 074 | (L50) | (0.97)
(0.26)
|
!
186.44
(7.34)
5.59
— —(0.1875)
NOTES:

1. Allow 76.2 mm (3.00 in.) clearance in
front of unit for cables.

2. Allow 12.7 mm (0.50 in.) on both sides
of unit.

27.69
(1.090 129.03
(5.08)
2.29 -1t
(0.090)
] Q
7: Dimensions
I mm (in.) 198.12
I (7.80)
L0
|
E I
|
|
|
:[
= Wﬁi
TouchPad l(gtig)?
Assemby
2
N t
50000800090000 | |,
(4.76)

Buooaoon

e

3

Ground strap

Fan on 1398-DDM-019,

-019x only.
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Dimensions for 1398-DDM-010, -010X, -020, -020X, -030, and -030X

104.1
(4.10)
Clearance holes for
#10 (M5) mounting screws
L1266 _ 54| 0E) ¢ a0 8
64 (1.05) (1.00) (8.93)
(0.25) | 2541
(1.00)
" Air Exhaust
i O 0
Aler-Bradiey
%é[l © TATUS
o |l |..
B2
I] —— TouchPad
Insertion
|§_ Slot
3493 | W 7] & 360.6 Dimensions
(13.75) v O || (14.20) mm (in.)
JRT| L] &
5 el |~
1 e &
DCBUS+ © || T
DCBUS- ©
s (T ||| £
§ Lam @ :z @
1 ollel] |B %=
| @
ol | T
7 AN
e A
el
Notes:
1. Allow 76.2 mm (3.00 in.) clearance Air Intake

in front of unit for cables.
2. Allow 12.7 mm (0.50 in.) on both sides of the unit.
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Dimensions for 1398-DDM-075 and -075X

Air Exhaust

=

151.7
7.0 (5.97)
(0.27)_ 505 o) — -~—25.4
| (2.99) (1.00)
@ sl
= g 1 @ STATUS
é EI:Z: @ :Azl
sl |@] cou
T82
H 5
3493 = B 360.7
" AN 14.20
w79 |l e dl B
| [Tel] -
@== J3
DCBUS + == %
DCBUS - @ -
u| @I .
N o | I &
| oIl
| o[Iel
: LLAUX ©
L2IN AUX ©
TB1
. AN
o &
+
254
(1.00)
Notes:
1. Allow 76.2 mm (3.00 in.) clearance
in front of unit for cables.
2. Allow 12.7 mm (0.50 in.) on both sides of the unit.

=

=

a

a

a

a

a

a

a

a

]

a

Dimensions
mm (in.)

oD ——— O Do ——

Air Intake Air Intake
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Dimensions for 1398-DDM-150 and -150X

2245

(8.84)

ﬁ Air Exhaust

203.20
6.86 800
|7l @2s) [ 7s) - (650)
f O i
@ en-sradiey
wll w
LTl
782
H J5
349 O DCBUS O ﬁ
(13.74) "
S * | L Lo
E | @7 1
o\ @] B
wes: | @1 i
was- | [T@]] |
| @] .
| ol =
§ 3 @ Eﬂ
i@
: LLAUX @
L2IN AUX [:‘
TB1
7/ A
N
H
I
3170, 139.70
(1.25) (5.50)
Notes:
1. Allow 76.2 mm (3.00 in.) clearance
in front of unit for cables.
2. Allow 12.7 mm (0.50 in.) on hoth sides of the unit.

ul

AeA

i I w o B B s

iEa s nnn-

o B I w N B
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Dimensions
mm (in.)

Air Intake Air Intake
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ULTRA 100/200 Drives
Options and Accessories

AN ol e
Al Beaslay

ulir

ster |

Ultra Master

Ultra Master is a point-and-click interface for customizing the ULTRA
100/200 drives to meet the requirements of your application. Suitable for any
PC with Windows, Ultra Master allows you to configure, monitor, and
troubleshoot aservo system. The online help and quick start-up windows will
simplify your setup while tools, such as the on-screen digital oscilloscope,
provide simplified tuning and diagnosis. UltraMaster also provides afull
array of on-screen meters and other software tools for rapid debugging and
measurement. It also keeps error messages in its own non-volatile message
buffer to save timein tracking down a problem. In systems with multiple
drives, UltraMaster can simultaneously display status and configuration
screensfor al drives that are on afour-wire RS-485 link. UltraMaster can
aso be used offline to configure a drive and save the setup to adisk for later
downloading to adrive.

PC Requirements
The minimum PC configuration required for Ultra Master softwareis:

» A 386-based IBM compatible PC with 2MB of available hard disk space
to load Ultra Master

e 4 MB minimum of memory

*  Microsoft® Windows version 3.1 or higher
e A35in, 1.44 MB floppy disk drive

*  AnRS-232 seria port

* A VGA monitor

DeviceNet Option

ULTRA 100 with DeviceNet gives you the ability to operate your drive
remotely over anetwork. DeviceNet, an open, low-cost network based on
Controller Area Network (CAN) technology, is adevice-level network that
can connect individual components, such asdrives and switches. ULTRA 100
with DeviceNet supports generic object mapping and unconnected message
manager (UCMM) for dynamic and multiple explicit message connections.
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Host M ode

The ULTRA 100/200 drives host command protocol provides optional drive
configuration using the drive serial communications interface. This powerful
feature allows your controller to access al of the drive digital controls using
sequences of ASCII characters. The protocol includes error checking to
ensure the integrity of the transmitted commands.

In installations that have multiple axes, up to 32 ULTRA 100/200 drives can
be addressed by a host computer. These drives communicate with the host
computer using afour-wire RS-485 serial interface. The host command
protocol includes specific drive addressing, which allows the host to
communicate with all the connected drives concurrently.

Host Computer

RS485 RS485 RS485 .

1
T J T J T o J T o J E
00000 !
60000l DRIVE DRIVE] DRIVE] DRIVE E
[ [ AN [ SS— N I NS— N I M —— 1

[ I I I

I I I I

SR Gty GRS D

—1 E—F E—F

Publication 1398-2.0 - August 1999



ULTRA Series 33

Ultra M aster Windows

Ultra Master has a complete set of easy-to-understand windows available
from its pull-down menus. The following is a description of some of these

windows:
Window Description
The Drive window is the main window for performing functions in the Ultra
Drive Master. It is a feature-rich and functionally-easy method to visually setup, run,
evaluate, and diagnose one or more servo systems. Icon buttons are arranged
by function: setup and control, displays, and diagnostics.
The Drive Setup window appears automatically when Ultra Master is connected
to an uninitialized drive. Usually the only parameter that you need to select is
Drive Setup the catalog number of the motor that the drive is connected to. The dialog box

allows easy access to drive type, motor model, operation modes, drive name,
communications, and encoder setup.

Drive Parameters

The Drive Parameters window accesses common operating parameters for the
drive including current limits and fault thresholds. This window, along with the
I/0 Configuration window, defines the necessary drive parameters for your
application. The Drive Parameters window allows easy selection of command
source, drive modes, and limits.

I/0 Configuration

The 1/0 Configuration window assigns functions to digital inputs and outputs
and routes signals to analog outputs. The active and inactive brake delays are
also set using this screen. I/0 assignments are quickly set up by name.

Tuning

For quick setups, Ultra Master has one-button autotuning. For critical tuning
requirements, a built-in function generator allows manual adjustment of the
velocity and position gain loops.

Oscilloscope

The digital oscilloscope provides online monitoring of any drive parameter. Its
functions include positive and negative triggering, continuous tracing, A vs. B
display, and independent channel scaling and offset.

Note:  The digital oscilloscope should be used as a reference only. It is not
intended to replace an oscilloscope for true diagnostic situations.

Diagnostics

The Diagnostics screens provide fast verification of various 1/0 conditions and
allow you to check functions and machine wiring by exercising the digital
outputs. A fault history provides complete information on past conditions, and
a fault check screen provides instant status on any error conditions.
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AC Line Filters

AC linefilters are required for EMC compliance.

Part Number Description ULTRA 100/200

9101-1516 6A, 1@ 1398-DDM-005

9101-1517 10A, 1 1398-DDM-009, -010

9101-1518 23A, 1o 1398-DDM-019, -020

9101-1575 50A, 3¢ 1398-DDM-150

9101-1387 36A, 1o 1398-DDM-030

9101-1388 50A, 1@ For multiple drives on one filter

9101-1389 36A, 3¢ 1398-DDM-075

9101-1390 70A, 3¢ For multiple 1398-DDM-075 drives on one filter

1

AC Line Filter (9101-1516)

for 1398-DDM-005

For multiple drives using one filter, the combined drive input currents must not exceed filter current rating.

Dimensions

mm (in.)

92
1 '(25.52) (3.6)
LINE % % LOAD
3] E =
= = = B 1807
f
(%7% ‘_(12.%)_'
9
i —
1 ﬁ r
- 100000000000000000000000000000 =<
10
(0.4)
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AC Line Filter (9101-1517)
for 1398-DDM-009, 1398-DDM-010, and 1398-PDM-10 10A 1¢

!
H = SRR
LINE % Dimensions
% mm (in.)
o5 =
11— [— 192
(0.43) (7.56)
214
" (8.43)
— —(043) 192
l (7.56) /F7
1—% JEB000000000000000000000RON |-
16
(0.63)

(1.58)
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AC Line Filter (9101-1518)
for 1398-DDM-019, 1398-DDM-020, and 1398-PDM-20 23A 1¢

11
. (043 192
(7.56)
+ =2
= Dimensions

mm (in.)

®5(.20)

214
(8.43)

11
~ (0.43) 192
(7.56)

04)

-~ T —

(1.85)
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AC Line Filter (9101-1575) for 1398-DDM-150 50A 3¢

R =3.00(0.12) & =12.00 (0.47)

=D
une| (1) LOAD 1200
128.00 (L2) (L2) v iy
o (L3) (L3 @/ Scale 2:1
B ©
B =D =) 113,00
120.00 T (445~
(4.73) 25.00
25.00 (0.98) 25.00
110.00 . 14.00| (0.98) (0.98)
| (4.33) # ©O5)| = | I
- 22.00
4 , — AR
Dimensions 55.00 T
mm (in.) (2.17)
4
230.00 -« 14700 — ]
(9.06) (5.79)
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AC Line Filter (9101-1387)
for 1398-DDM-030 and 1398-PDM-30 36A 1¢

1 = =0 R=3.00(0.12) ©=12.00(0.47)
LINE LOAD
B - =
12.00
‘T” = (Z0) SCALE 2:1
N I 80.00
(2007%(; (3.15) -
104.00 - (3.39)
[ [y
f I Mex12
22.00 55.00 \
(0.87) (2.17) R
i
174.00 120.00
(6.86) (209'709% (4.73)

- =9) R=3.00(0.12) ®=12.00 (0.47)
LINE LOAD
101.00 Dimensions {#
(3.98) mm (in.) /
12.00
w — ~—(0.47)
& (@) SCALE 2:1
80.00
(200.708(; — L_ (3.15) 86.00
' | 104.00 | (3.59
(4.10) M6 ~— 60.00 —|
- £ s
I ' ' Fmex12
29,00 55.00
(0.87) (2'117) 1
f
174.00 120.00
(6.86) (209-709‘; (4.73)
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AC Line Filter (9101-1389)
for 1398-DDM-075 and 1398-PDM-75 36A 3¢

_ =< =@ R =23.00(0.12) & =12.00 (0.47)
LINE LOAD
101.00 Dimensions {#
(3.98) mm (in.) /
12.00
w - ~— (0.47)
e 0) SCALE 2:1
L 80.00
(209-708(; ‘ (3.15) 86.00
| 104.00 | (3:39)
) (4.10) M6 ~— 60.00 —
— £ I
f ' ' b mex12
22,00 >5.00
0.87) (2-117) !
t
174.00 120.00
(6.86) (200% (4.73)
AC Line Filter (9101-1390) for Multiple Drives 80A 3¢
- <) =D R=3.00(0.12) & =12.00(0.47)
une| D) (1) LOAD
(2 (2) -
167.00 . i 12.00
(6.58) (L3) (L3) T 0.47)
B O
- = (DY
120.00 152.00
4.73) (5.99)
40.00
40.00 (1.58) 40.00
— T
5.91 D D _L
29.00
(1.14)
L4 laaag
Dimensions 85.00
mm (in.) (3.35)
4
238.00 -~ 186.00
(9.38) (7.33)
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AC Line Filter (9101-1575) for 1398-DDM-150 50A 3¢

R =3.00(0.12)

& =12.00 (0.47)

y D =D
une| D) (1) LOAD 1200
128.00 (L2) (L2} V6 (047
MK (L3 (13 @/ scale 2:1
B O
- <D =) 113.00
. 12000 . (4.45)
(4.73) 25.00
25.00 (0.98) 25.00
110.00 14.00| (0.98) (0.98)
433 055) = [ n
Ll 22.00
; Fﬂh rﬁ-\ rﬁw ﬂ (0.87)
Dimensions 55.00 T
mm (in.) (2.17)
4
230.00 147.00
(9.06) (5.79)
External Shunt Resistor Kit (9101-1183)
for 1398-DDM-010, -020, -030 and 1398-PDM-10, -20, -30
~—77.5(3.05)—
. 508 _,
#10 (M5) (2.00) | |127
Mounting holes 1254 (0.50) 218.4
|(1.00) i 63 (8.60)
\d} @ — 7 (0.25)
0 ‘
132 CD 120.6 101.6 Dimensions
(5.20) (4.75) (4.00) mm (in.)

\ :
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Passive External Shunt Module (1398-SR9P) for 1398-DDM-075,
1398-DDM-150, and 1398-PDM-075

58
0]
— Do8 a8
0.2 25 oo
8
e far !
|J-. .| @ H @| |:J| -\.:
s L
| &
L o s 1K
= I — 1 [
L — L
#ﬁ [ s — 3 C
e e —1

'L'L!_*_-_“'
— Y SN
A
b M ".‘l
1101
rial|
B
* 23] g
s 4 T
s e s 1 1 2 T B e s
4.8
& 11 y 3 b [ ] F
IS i 1 Y 3 3 I & ) (123
[ | A J Dt 3 2 He 2 A
[ ] ] ] U A e e T 0 ]
i 1 1 N == T e T y
l 1 1 1 1 4] e
i 1
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6.30

—

Active External Shunt Module (1398-SR3AF) for
1398-DDM-005, -005-DN, -005X, -005X-DN
1398-DDM-009, -009-DN, -009X, -009X-DN, and
1398-DDM-019, -019-DN, -019X, -019X-DN

65.10
(2.56)
38.10 13.30

le— (1.50) —f = (0.52) Clearance holes for #10

18.60 (M5) screws

(0.73)

(0.25)
,

O O

186.70
(7.35)

Active Shunt
®

) Adjust
_)| Overtemp
) DC Bus

) Active

Allen Bradley
Uitra Series

(AE]
-

+ S]]
eI
w0,
e Q) T
© [gp] | e

Warning: N otes.
m Surfaces can be hot. ) * .
Allow 10 copl before handiing. 1. Allow 76.2 mm (3.00 in.) clearance

e o ol can exist 30 in front of unit for cables.
Seconds aflar powsr dowr. 2. Allow 12.7 mm (0.50 in.) on both sides of the unit.

®
3. Allow 5.0 cm (2.0 in.) above and below the unit.

T% S 'E%lr‘
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Breakout Board (J1) for ULTRA 100/200 Drives (9101-1391)

96.98 o
~ > Dimensions
(1.954) it
2 0
ﬁ b:{,} q i
87.12 ] - [
(3.430)
? \ o
136.90

(2.750)
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<

Breakout Board (J2) for ULTRA 100/200 Drives (9101-1392)

96.98 . .
— — Dimensions
(1.954) mm (in.)
N |
ﬁ 87.12 ]
(3.430)
- leedoedoedosdesdoodeoddee
O] 01/000/001700000T00T00I0T 00
i [
81.03
0750 (3.190)
TouchPad

The TouchPad (part number 1398-HMI-001) is a convenient alternative to
using Ultra Master for drive setup and monitoring. The small TouchPad
modul e plugs directly into the front of the drive, and its eight-character dot
matrix display and five keys provide access to many of the same functions
availablein Ultra Master software.

The TouchPad is a convenient diagnostic and monitoring tool for use on the
factory floor. One TouchPad can support several drives becauseit is
independent of the drive and can be quickly attached and removed once
power is removed.

You can enter commands by pressing a single key or combinations of keys.
Two modes of operation are available:

» Display mode, which allows you to move through the TouchPad
command tree to each parameter.

* Modify mode, which allows you to monitor and change each parameter.

You can modify or view most parameters while the driveis either running or
disabled. Refer to the TouchPad Card (publication 1398-5.5) for more
information.
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TouchPad (1398-HM1-001)

1
e

@ Dimensions

mm (in.)

27.7

<09
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ULTRA Plus Positioning
Drives

The ULTRA Plusdrive isan integrated, high-performance positioner and
brushless drive al in one module. GML Ultra, the Microsoft Windows user
interface for ULTRA Plus drives, provides afamiliar graphical programming
environment and user interface for any size drive.

Errrm|

Power Supply
Module
(PSM)

only required
for
1398-PDM-25,
1398-PDM-50,
1398-PDM-100,
1398-PDM-150

1398 ULTRA
Plus
Positioning
Drive
Module
(PDM)

i

O w3 s

T TRITRTHT

~
o[

1N EE

=T
XL | X2 J[ X3 )| X4 ]

m
=
m
=

Operator Terminal (optional)

Windows Compatible
Personal Computer
(user-supplied)

F-, H-, N-Series Motors

Shunt Resistor
(if required)

Aucxiliary Encoder
(user-supplied option)

GML Ultra
Software

Manuals

Software manuals are
shipped with the GML Ultra software

Hardware manuals are
shipped with the ULTRA Plus Drives
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ULTRA Plus Features

Features and benefits of the ULTRA Plus Series motors include;

Features Benefits

* Brushless sinusoidal commutation

< Innovative on-the-fly motion profile generator
= High performance master/follower operation
< Analog and digital I/0 with scan functions

« Four-function math and logic functions

e Hardware-latched high-speed input

High performance

e Modular packaging
e 115-240V offline operation

< No external transformer required (USA)1

e Built-in shunt regulator

< Integral 24V DC opto-isolated I/0

e Fitsina 30 cm (12 in.) deep NEMA enclosure

Simple to install

« Intuitive Microsoft Windows user interface

< Automatic velocity and position loop tuning

Quick and easy e User-friendly GML Ultra programming language

start-up < No potentiometer adjustments

« Menu-driven user configuration stored in transferable personality module
< Offline editing and compiling of programs

< \Volatile and nonvolatile variables for speed, distance, time, and loop
counters

< Multiple application programs stored in 32K transferable memory

Built-in flexibility e S-curve, trapezoidal, and complex motion profiles

* True feed rate override

« Electronic gearing-follower capability

e Step and direction inputs

e Fault history

Comprehensive e Built-in solid state soft start

protection and * Motor and drive system thermally protected

diagnostics « Phase loss indication (1398-PDM-25, -50, -100, and -150 only)
e UL listed

« Bright, easy-to-read 4x20 vacuum fluorescent display

e Easy user setup for customizing applications

Superior < Up to ten ULTRA Plus systems can be addressed from one operator
operator terminal terminal

« Smart display of user messages and variable entry

* Real-time axis status monitoring

1 solation transformers may be required for ULTRA Plus drives 1398-PDM-25, -50, -100, and -150.
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ULTRA Plus General Specifications

The following tables contain ULTRA Plus genera specifications:

Control Hardware

Specification Description

Microprocessor 80C196KC

Clock 20 MHz

Hardware watchdog 0.016 seconds

Firmware memory 96K with 8K text EPROM

Program memory 32K in the personality module

Motor feedback Incremental encoder

Encoder input frequency 750 kHz

Pulse and direction input 800 kHz maximum pulse input frequency
One 12-bit DAC output

Analog I/0 One 8-bit DAC programmable monitor output

One 10-bit ADC input

16 general purpose inputs (user-definable)
Inputs can be used as:

e Enable e FWD limit

e Home command * Home switch

< Jog FWD « Jog REV

e Pause e Return

e REV limit e Start
Digital 1/0 8 general purpose outputs (user-definable)

Outputs can be used as:

e Athome e Error

« Home sequence complete = In position
« Program running

2 dedicated normally open relays

e PDM enabled

« PDM ready
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Resolutions, Ranges, Accuracy, and Speeds

Specification Description
Position:
Range 32 bits (+2,147,483,648 encoder counts)
Repeatability +1 encoder count
Velocity command:
Range 4,294,967,296:1
Resolution 0.000229 RPM (2000-line encoder)
Acceleration:
Range 4,294,967,296:1
Resolution 0.00381 rev/s/s (2000-line encoder)
Type Linear or S-curve

Electronic gearing

32767:1 to 1:32767 (+/-)

Registration input

2 (35 us + 15 ps)

Latched input

1.5 s maximum (Encoder 1 or Encoder 2)

Serial 1/0

Specification

Description

Serial ports 2 (or 1 with daisy chain)

Type RS-232C/RS-422

Baud rate 1,200 to 19,200

Multi-drop Up to 63 addresses

Tuning and Compensation

Specification Description

Position loop:
KP Proportional gain
KP2 Proportional gain when within PZone
PZone KPZ active zone
KFF Velocity feed forward gain
Kl Integral gain
IZone Kl active zone

Velocity loop:
PGain Proportional gain
IGain Integral gain
FGain Acceleration feed forward gain
Filter Filters undesirable high frequency

Auto-tune application

Six levels, adjustable

Manual tuning:
Command generator

Real-time adjustments
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ULTRA Plus Specifications

The following tables contain ULTRA Plus specifications for the

1398-PDM-10, -20, -30, and -75 motors.

General
1398-PDM-
Specification
10 20 30 75 (3q)
Peak output current/phase 10A 20A 30A 75A
Continuous output current/phase 5A 10A 15A 35A
Continuous output power 1kw 2 kw 3kw 7.0 kW
RMS line voltage input )
) 1 115-240V AC nominal

(50/60 Hz, single phase)
Ir?ter.nal .contmuous shunt power 50W (200W with external resistor option) 50W
dissipation
Internal peak shunt power 4.5 kW (6.0 kW with external resistor option) 10.0 kw
Operating temperature 0°C to 50°C (32°F to 122°F)
Storage/shipping temperature -40°C to 80°C (-40°F to 176°F)
Relative humidity 5 to 95% non-condensing
Weight 5kg (11 Ib) 10 kg (21 Ib)

1

Speed-torque curves represent 230V AC input. Reduced voltage will reduce speed.

ULTRA Plus External Shunt Resistor for 1398-PDM -10, -20, and -30

(9101-1183)

Specification Description
Continuous shunt power dissipation | 200W
Peak shunt power 6000W
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ULTRA Plus Specifications

Specific to 1398-PDM-25, -50, -100, and -150

The following tables contain ULTRA Plus specifications for the
1398-PDM-25, -50, -100, and -150 motors.

General
1398-PDM-
Specification
25 50 100 150
Peak output current/phase 25A 50A 100A 150A
Continuous output current/phase 20A 40A 50A 65A
Continuous output power 4 kw 8 kw 10 kw 12 kW
Operating temperature 0°C to 50°C (32°F to 122°F)
Storage/shipping temperature -40°C to 80°C (-40°F to 176°F)
Relative humidity 5 to 95% non-condensing
Weight 11.0 kg (24.2 |b)
Power Supply Modules
Specification 1398-PSM-50 1398-PSM-125
RMS line voltage .
(three-phase 50/60 Hz VAC) 115-240V AC nominal
Output bus voltage minimum 325V DC
Continuous output current 50A 100A
Continuous shunt power dissipation 600W 1200W
Peak shunt power 20 kw 40 kw
Operating temperature 0°C to 50°C (32°F to 122°F)
Storage shipping temperature -40°C to 80°C (-40°F to 176°F)
Relative humidity 5 to 95% non-condensing
Weight 11.9 kg (26.2 |b)
Operator Terminal
Specification Description

Input power

110/240V AC 15% single phase or 24V AC/DC option available

Operating temperature

0°C to 55°C (-32°F to 131%F)

Storage/shipping temperature

-40°C to 70°C (-40°F to 158°F)

Relative humidity

5 to 95% non-condensing

Weight

3kg (7 1b)

Front panel seal

Water tight, dust tight
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Ultra Plus Interconnect Diagram

Operator Terminal

— <P7-9 <—Nﬁé—
P78 NC
L _ NC
<PT-7T
4 - | <p76 Shield
TR T T T L (s A A p7-5 Common
EEEE P7-4 =
XL Y X2 J| X3 jf X4 || ENTER L) f P73 XMT-
(\ p1-2 sgv;
- - P7-1
GML Microsoft Windows <P6-9 g
Ultra Personal Computer < Egg
<7

R

Serial Port #1

Serial Port #2

Analof
P5-13 «—0200
P5-12 1ot
TS-
P5-11
Brushless Servo Motor P5-10 «—=
P5-9 +5V DC
@ g NC
| — P5-8 Common
e} P5-7 %
p5.g <_Common
P55
P5-4 -
P53 B
P5-2 AT
o P5-1
e e
<P4-14 o Software Configured as:
<P4-13 <—S£ - a) Master Encoder Input
Y — b) Indexer (Step and Direction) Input
<pa-11 SOt
- Pl- ¢) Motor Encoder Output
P4-10
Pay ¢ TBVDC
Pa-g DIt
Master Encoder P47 Common +15V DC
Common
<P4-p <—ommon
M Pl+ 0
I; P4-5
PB-
P4-4
pa-3 LBt
PA- 215V DC
PA-2 i
o o P41 +15vDC
S +15VDC 20
S 8 -bit DAC Qut (Monitor)
12-bit DAC Out 15V DC +15V DC
10-bit AD In 10K
4)—Analog Common +15VDC
Relay Common N 47K
PDM Enable x— = 1 5K W—p-
Normally Normall i %mk‘/ $0'22
A Open Open 15y pc 1
Output Loads: Resistance is 330 Ohm minimum. P2 +24V DC -15V0C
¢ <W35—" Internal 24V Supply
l 1 —| g5 Error Output 08
— In Position Output 07 | Typical output
— Home Sequence Complete 3 .
—— = At Home Outout 05 f*: 75 mA maximum per output
— Program Runnin Output 04 + 500 mA total
— -General Purpose Output Output 03
— General Purpose Output __ Qutput 02 v
ut utput 01 +24V DC COM
o 3 General Purpose Input nput 16—
o neral Purpose In nput 15
o General Purpose Input nput 14 Software Configured as:
a) General Purpose Inputs
P lect I
e PL General Purpose Input npu b) Program Select Inpus
o Interrupt #2 npu
Interrupt #1 npu +24V DC
Return nput 10
Pause nput 09 3.3K
© Jog Forward nput 08 :
© Jog Reverse nput 07 Typical Input
nput 06 - {-
Input 05 _ X
g nput 04 iy
nput 03 I
3 nput 02
L P> nput 01
R S [ 0 Internal 24V Supply

Input Switches: Resistance is 3000 Ohm maximum.
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System Configuration Checklist

Use the following checklist to configure an ULTRA Plus system for your
application:

ULTRA Plus Drivest (choose one of the following):

a 1398-PDM-10 a 1398-PDM-25
a 1398-PDM-20 a 1398-PDM-50
a 1398-PDM-30 a 1398-PDM-100
a 1398-PDM-75 a 1398-PDM-150

1 Includes the ULTRA Plus Installation Manual (Publication 1398-5.1).

Power Supply Modules
(choose one of thefollowing if you are using 1398-PDM -25, -50, -100,
or -150):

a 1398-PSM-50

a 1398-PSM-125

Note: You can useup to six ULTRA Plusdriveswith a single power supply.

See page 64 for PSM modul e selection guidelines.

ULTRA Series Motor s (choose one of the following):

F-Series Motors

H-Series Motors

N-Series Motors

a
Q
a
a
Q
a

F-4030-Q-HO0AA
F-4050-Q-HO0AA
F-4075-R-HO0AA
F-6100-R-HO0AA
F-6200-R-HO0AA

F-6300-R-HOOAA

(I Iy Ny Ny Ny Iy Iy

H-2005-K-HOOAA
H-3007-N-HOOAA
H-3016-N-HOOAA
H-4030-M-HOOAA
H-4030-P-HO0AA
H-4050-P-HO0AA
H-4075-R-HO0AA
H-6100-Q-HOOAA
H-6200-Q-HOOAA
H-6300-Q-HO0AA
H-8350-S-HO0AA

H-8500-S-HO0AA

(I I N I N By
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N-3406-2-HO0AA

N-3412-2-HO0AA

N-4214-2-HOO0AA

N-4220-2-HO0AA

N-5630-2-HO0AA

N-5637-2-HO0AA

N-5647-2-HO0AA
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Cables

Note: Thelast three digits select standard cable lengths of: 10 ft (3.0m)—

010; 25 ft (7.7m)—025; 50 ft (15.0m)—050; 75 ft (23.0m).

TB1 to Mator Power Connections (choose one of the following):

Part Number

Description

9101-0250-xxx

Use for 1398-PDM-25, -50, -100, or -150 with H-3000 motors

9101-0251-xxx

Use for 1398-PDM-25, -50, -100, or -150 with H-4000 and
F-4000 motors

9101-0252-xxx

Use for 1398-PDM-25, -50, -100, or -150 with H-6000 and
F-6000 motors

9101-0253-xxx

Use for 1398-PDM-25, -50, -100, or -150 with H-8000 motors

9101-1080-xxx

Use for 1398-PDM-10, -20, -30, or -75 with H-2000 and H-3000
motors

9101-1081-xxx

Use for 1398-PDM-10, -20, -30, or -75 with H-4000 and F-4000
motors

9101-1381-xxx

Use for H-2000 and H-3000 motors

9101-1382-xxxl

Use for F-4000 and H-4000 motors

9101-1383-xxx

Use for F-6000 and H-6000 motors

9101-1399-xxx

Use for 1398-PDM-75, -150 with F-6300 and H-6300 motors

9101-1467-xxx

Use for N-Series motors

o000 00|00 00

9101-2179-xxx

Use for 1398-PDM-10, -20, -30, or -75 with H-6000 and F-6000
motors

1

Required for EMC compliance. For more information, see ULTRA Plus Requirements for Compliance with European
Directives section on page 61 of this document.

P4 Connections (choose one of the following):

Part Number Description
a 9101-1474-xxX P4 to the motor feedback
O | 9101-2031-xxx P4 to the auxiliary encoder
a 9101-2127-002 P4 to P4 for master/follower applications
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P5 Connections (choose one of the following):

Part Number Description
d 9101-1474-xxx P5 to the motor feedback
a 9101-2027-xxx P5 to motor encoder

Q 9101-2135-025 or

9101-2135-050 P5 to motor encoder (right angle motor connector)

P6 to Personal Computer Connections:

Part Number Description

a 9101-2024-xxx P6 to personal computer (RS-232)

1 P& communication cables should be no longer than 15.0 m (50 ft) for RS-232)

P7 to Operator Terminal Connections:

Part Number Description

a 9101-2025-xxx P7 to operator terminal

1 p7 communication cables should be no longer than 15.0 m (50 ft) for RS-232)
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Accessories (choose all that apply):

Part Number Description
a 9101-15171 AC line filter (10A, 1) for 1398-PDM-10
O |9101-1518! AC line filter (234, 1¢) for 1398-PDM-20
a 9101-13871 AC line filter (36A, 1) for 1398-PDM-30
a 9101-13881 AC line filter (50A, 1¢) for multiple drives on one filter
O | 9101-1389! AC line filter (36A, 3¢) for 1398-PDM-75
a 9101-1390% AC line filter (80A, 3¢) for multiple drives on one filter
a 9101-1183 External shunt resistor for 1398-PDM-010, -020, and -030
a 9103-01521 24V sourcing 1/0 conversion card
a 1398-HMI-002 Operator terminal
Q  |emL-b-u GML Ultra software?

Required for EMC compliance. For more information, see ULTRA Plus Requirements for Compliance with European
Directives section on page 61 of this document.

2 Includes the GML Ultra Getting Started Manual (Publication 1398-5.10), the GML Ultra User Manual
(Publication 1398-5.11), and the GML Ultra Reference Manual (1398-5.12).

Mating Connectors

Cross-reference of mating connectors with P1, P2, and P3 connectors on your
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drive.
Connector Type Poles Manufacturer Catalog Number
P1 BL 14 14 Weidmiller 12603.6
P2 BL 12 12 Weidmdiller 12601.6
P3 BL8 8 Weidmdiller 12597.6
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Dimensions for 1398-PDM-10, -20, and -30

111.8 Clearance holes for M5
(4.40) (#10) mounting screws (2828;’3
6.4 254 :
025 |266|(10)| 254
¢ ~|(L05)}~ | (10) A Exhaust
ir Exhaus
= L 7 1
@ Allen-Bradiey|  ||D 14.20
st | S (360.6)
JEI | r| (2] ; ]
%[z [©) u P7 Serlal 1 u10 EEPROM for personality module
[Tl | L5 Auxillary -
B2 r T
P6 Serial 2 [
L s Computer d
I8 |
P5 Encoder 1 [ Dimensions
WARNING: High Voltage L0 LJ MOtOI’ d mm (m')
o (el BN :
3193 i P4 Encoder 2 [
(13.7'5) o :: _c_ Auxillary 4
RIEI | 5| |g= P3 Status/Analog 1/0
&)
T @ u o
olltol| | [ k:
oces | L] : .
ocos- | [[@]] . P2 Digital Inputs
u|ff® 5| |6 and Outputs
L2IN @ .
o] | Fl 1
| (@D, .
e (LOM] | [ . P1 Digital Inputs
AL
o Nl s
+~ 7[g- | swi

See Detail A

:ﬂ
g

—>
SO

Notes:
1. Allow 2.00 inches (50.8 mm) above the unit

for air flow. Detail A
2. Allow 2.00 inches (50.8 mm) in front of the Bottom View

unit for cable clearance.
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Dimensions for 1398-PDM-75

151.7 Clearance holes for M5
7.0 -~ (6.97) ——— (#10) mounting screws
(0.27) 224.5
«—50.5 o . (8.84)
| [Tas o0
T (D Air Exhaust
Q@ oy | © (
%Xﬁg'&l 1 [ | u1o EEPROM for personality module
P6 Serial 2
Computer
I] P5 Encoder 1 . )
- Motor Dimensions

P4 Encoder 2
Auxiliary

0cals ©

349.3 " eI .
(13.75)|¢ <[] o k: P3 Status
| [fel : Analog I/0
L) mld

8
<

o

8
i

P2 Digital Inputs
and Outputs

e

g

13

®
Bfel

~_100-240VAC 50/60Hz

oo

LLAUX

L2IN AUX

P1 Digital Inputs

TB1
% A& 5
P s | ol q

25.4— |<—
(1.60)

Notes:

1. Allow 2.00 inches (50.8 mm) minimum spacing above
and below modules for airflow.

2. Allow 0.5 inches (13 mm) minimum spacing between modules
for cover removal and around modules for cable clearance
and airflow.

3. Allow 11 inches (280 mm) minimum spacing for
cable clearance.
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Dimensions for 1398-PDM-25, -50, -100, and -150

Clearance holes for M5

114.3 6.3 #10) mounting screws
(4.50) (0.25) (#10) 9 D — (955-32) -
34.9 '
(1.38) 115 ayet
it N
6 5 : {5 7 l Air Exhaust
@ Zensraey f
i P7 Serial 1
L Auxiliary
' P6 Serial 2
o : Computer Il
P5 Encoder 1
IE Motor
P4 Encoder 2 . .
F Auxiliary D'&"ﬁ”g:}";‘s o
P3 Status/Analog I/0 (17,50)
1
[ P2 Digital Inputs
[ and Outputs
m P1 Digital Inputs [[
{ 410.2
(16.15)
428.7
(16.88)
S aE——————— —a————&
N ) / v
See Detail A ﬁAir Intake ﬁAir Intake
Notes:
1. Allow 4.0 inches (102 mm) minimum spacing for airflow above
and below modules.
i

2. Allow 0.5 inches (13 mm) minimum spacing for airflow between
modules for cover removal and around modules for
cable clearance and airflow.

3. Allow 11.0 inches (280 mm) minimum spacing for cable clearance.

i
I
=

s

Note:  Power supply modules have identical dimensions
and mounting requirements as PDMs.

Detail A
Bottom View
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ULTRA Plus Drives Options
and Accessories

{GMLulira} =
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GML Ultra for Windows

GML Ultra software offers a departure from traditional programming. It
provides a natural, object-oriented environment. Icons—or picture blocks—
represent motion functions. You can create amotion program by piecing
together icons that represent your application. You place theseicons on the
screen in the order required by your application and connect them using a
“soldering iron.” To break connections and modify them, you can use a
“wire cutter.” You can fill in motion and process details later. Theresultisa
well-documented, easy-to-read, and easy-to-troubleshoot program.

Once you draw your “flow-chart” diagram of the basic logic of the
application, you can enter details about each icon using a“fill-in-the-form”
approach. Each icon has a form, which you can call up by pointing and
clicking on theicon. The“move axis’ icon, for example, has choices for the
type of move to perform, plus places to enter position, speed, acceleration,
and deceleration. Y ou can enter these details at any time, which minimizes
the need to consult amanua or to understand a specialized syntax. Online,
content-sensitive help is also available to provide immediate understanding of
how each icon can be used.

PC Configuration

The minimum PC configuration required for GML Ultra software is:
* A 25MHz 486-class CPU

4 MByte RAM (8+ Mbyte recommended)

* Microsoft Windows 3.1

e MS-DOS5.0 (6.0 recommended)

* AnEGA screen (VGA or Super VGA recommended)

e A Windows compatible mouse and driver

» A 3.5 high density (1.44 Mbyte) diskette drive

e Two serial ports (COM1 and COM2)
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GML Ultra Windows

GML Ultrahas many features that allow you to quickly program your
ULTRA Plus application. The following is a description of some of these

features:
Feature Description
The GML Ultra Dialog Editor window allows you to quickly assemble standard
motion icons into a natural, graphical representation of the application. You
can quickly assemble and modify your GML diagram to capture the basic logic
Dialog editor of the process without the complexity of a traditional programming language.

After you complete the basic diagram, you can easily add required information
in a “fill-in-the-form” dialog box exposed by double-clicking on each motion
icon.

Configuration and

The pull-down configuration and setup windows prompt “fill-in-the-form”
dialog boxes that allow setup and selection of the control, drive, and I/0
parameters from preset default values. Because all adjustments are available

setup windows through the PC, manual adjustments of the positioning drive module are
eliminated.
ULTRA Plus provides automatic closed loop gain compensation for velocity and
Tuning position loops. This unique algorithm provides a refinement to factory default

settings in more demanding applications. Multiple choices are offered for
different application types.

Application library

GML Ultra provides a library of sample application diagrams and templates that
you can quickly and easily modify to reduce programming and commissioning
time.

Help screens

GML Ultra provides comprehensive, context-sensitive help screens to provide
assistance for on-the-spot programming questions.

Online manager

The Online Manager window allows monitoring and control of real-time tasks
and access to GML Ultra diagnostic features like direct commands and watch
window. From this window, you can jog an axis, observe selected variables
and 1/0, monitor feedback, get status information, and much more. Online
trace allows you to control and to observe program flow to identify process and
program problems.

ULTRA Plus Requirements for Compliance with European Directives

To comply with European directives, your ULTRA Plus system must include
the following components:

* A 24V sourcing I/O conversion card

* AnACIlinefilter
»  Shielded power cables

For more information about compliance with European Directives for
1398-PDM-10, -20, -30, and -75, refer to the ULTRA Plus Installation
Manual (Publication 1398-5.1).
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24V Sourcing I/0O Conversion Card (9103-0152) and Cables

The 24V 1/0 conversion card converts the 16 internal inputs and 6 internal
outputs from an active low state to an active high state. It must be mountedin
the same enclosure as the ULTRA Plus. By adding this component, you
comply with the European Union Low Voltage Directive (LVD).

To connect your ULTRA Plus drive to the 1/O conversion card, you can use
the following optional cables:

e Part number 44-0141-003 (3-ft cable)
e Part number 44-0141-010 (10-ft cable)

Note: The conversion card cables are not required for CE compliance.

AC LineFilters

AC linefilters are required for EMC compliance.

Part Number Description ULTRA Plus

9101-1517 10A, 10 1398-PDM-10

9101-1518 23A, 1o 1398-PDM-20

9101-1387 36A, 10 1398-PDM-30

9101-13881 50A, 1@ For multiple drives using one filter
9101-1389 36A, 3¢ 1398-PDM-75

9101-1390% 80A, 3¢ For multiple drives using one filter

L For multiple drives using one filter, the combined drive input currents must not exceed filter current rating.
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Shielded Power Cables

Shielded power cables are required for EMC compliance.

Motor Part Number!

F-4000, H-4000 9101-1382-xxx
F-6000, H-6000 9101-1383-xxx
H-2000, H-3000 9101-1381-xxx
N-Series 9101-1467-xxx

L The last three digits select standard cable lengths of: 10 ft (3.0m)—010; 25ft(7.7m)—025; 50 ft (15.0m)—050;
75 ft (23.0m)—075.

ULTRA Plus Optional Cables

Cable
POSITIONING - P7 to operator terminal (1) (1) P6 and P7 communication cables should
MODULE - L 9101-2025-XxX 1 be no Ionger than 50 ft (150 m) for RS-232
p7 Cable * Last three digits select
P6 to personal computer (9-pin) standard cable lengths of
— I . 10 ft (3.0 m) - 010
9101-2024-xxx 25 ft (7.7 m) - 025
P6 50 ft (15.0 m) - 050
_ Cable 75 ft (23.0 m) - 075
m P5 to motor feedback . No
P5 S 910120310 Termination
] Cable
- P4 m P4 to auxiliary encoder . No
I.IJ . .
9101-2031-xxx* Termination
p3 ] Cable
L P4 to P4 for master/follower applications
— m .
P2 Y 9101-2127-002
P1
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ULTRA Plus Transformer (0020-5093) and Power Supply (9101-0120)

for 1398-PDM-25, -50, -100, and -150

ULTRA PLUS TRANSFORMER / POWER SUPPLY
Aucxiliary power supply to maintain logic voltages when 3-phase power is turned off.

9101-0120 Auxiliary Logic Supply

Includes four 2m (6 ft) cables

P9
@

Transformer

Isolation Transformer
for Auxiliary Logic Supply

0020-5093

Note: Isolation Transformers are not
required for operation but may be
helpful in reducing electrical noise.

Power Supply Module Selection Guidelines (1398-PSM-25, -50, -100,

and -150)

1398-PSM power supply modules should be selected based on the PSM rating
required by your application. Up to six standard systems can be operated
from a single power supply module. To select power supply modules:

1. Select the appropriate standard system(s) for your application.

2. Determinethetotal PSM rating by adding the PSM rating of each system

chosen.

3. Select the power supply module with a PSM model number greater than
your application total or select multiple PSMs, as required.

e \ TN
O | [1398-Psm-50 O | [1398-Psm-125
Power Power
M Supply M Supply
50A continuous 100A continuous
Shunt power Shunt power
Continuous: 0.6 kW Continuous: 1.2 kW
Peak: 20 kW Peak: 40 kW
O ) O
For example, if your application uses the following:
Quantity Motor Drive PSM Rating
1 H-8350-S-HO0AA 1398-PDM-100 45
1 H-6200-Q-HOO0AA 1398-PDM-100 20

your total PSM rating is 65. The 1398-PSM-125 with a PSM rating of 125is
the power supply module that you need for your application.
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ULTRA Plus Operator Terminal

) The 4x20 character vacuum fluorescent display provides you with an output

of program-defined application messages. The terminal also allowsyou to

= input numeric and yes/no responses to application message prompts. This
optional terminal is a powerful tool that allows you to customize operator
interface terminology to your specific need.

T TR TRTHRT

(= B = R = U = 1) AU
Xt %2 3 J[xa |[=][ENTER ][

o |[—

Keys Description

Select from up to 24 factory-configured functions. You
Function keys (F1, F2, F3, and F4) can define function key labels per your specific needs,
such as Jog, Run, Stop, Home, Feed Rate, etc.

These keys are scanned by the application program. You
Unique X-keys (X1, X2, X3, and X4) are prompted for application specific input/output without
interrupting program execution.

Scrolls through multiple factory-configured screens
Status key providing monitoring and troubleshooting information,
such as Program status, 1/0 status, Position, Velocity, etc.
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ULTRA Series Common
Accessories

Operator Terminal (1398-HMI-002)

6.4
(0.25)
266.7 254.00 — |+
(10.50) [ (10.00) | 64
C— "T (0.25)
g ¥
Ak Dimensions 139.7
BENER R 3 = mm (in.) LN (5:50)
I [ i e \
o ofF—
#10 std x 0.50 long
(nuts supplied with unit)
5.1
254.0 (10.00) (O. 2}2
|~——— 243.8(9.60)—— i
Recommended panel T
cutout dimensions 129.5 139.7
3.0(0.12) (5.10) (5.50)
maximum radius j
) 1
t
0.203 (0.008) diameter 51
(0.20)
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127.0
(5.00)

15.7
(0.62)

813
LS e

(3.20)
T

152.4
(6.00)

1

1

Gasket supplied with unit
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AC Line Filter (9101-1387)
for 1398-DDM-030 and 1398-PDM-30 36A 1¢

_ - @) R=3.00(0.12) ®=12.00(0.47)
LINE LOAD
B
\51%5 =0y O SCALE 2:1
. 80.00
e i
(3.39)
104.00 |
T f mex12
2200 55.00 |\
(0.87) (2'17) J_ﬁ
f
174.00 120.00
(6.86) 019 (@73)

& =12.00 (0.47)

) w=aY Q) R=3.00(0.12)
LINE LOAD
101.00 Dimensions ‘#
(3.98) mm (in.) /
12.00
w _. < (0.47)
ey (@) SCALE 2:1
80.00
(200.708(; . L_ 3.15) 86.00
: | 104.00 | (.39
(4.10) M6 ~— 60.00 —
l—rﬁj ﬁz/_ r& (2.36) #&j
T - ' t mex12
1200 55.00
290 (2.117) L_@
i
174.00 120.00,
(6.86) 070 @.73)
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AC Line Filter (9101-1389)

for 1398-DDM-075 and 1398-PDM-75 36A 3¢

R=3.00(0.12)

LOAD

_ o) =0)
LINE
101.00 Dimensions
(3.98) mm (in.)
?TIF R=0) (59)
2000 =~ g
078 Joa00

& =12.00 (0.47)

/ 1200

—

- (047)
SCALE 2:1

f b mex12
2200 55.00
087) (2-117) !
t
174.00 120.00
(6.86) (2007053 (4.73)
AC Line Filter (9101-1390) for Multiple Drives 80A 3¢
— <) = R=3.00(0.12) & =12.00 (0.47)
une| D) (L1) LOAD
(12 (L2) e
167.00 ' i 12.00
(6.58) (L3) (L3) 0.47)
B O
2 << =) d
. 12000 152.00
(4.73) (5.99)
40.00
40.00 (1.58) 40.00
| 1(50.0)0 . (1|-58) (1-518)
5.91 1 [
. B AANT T
: ; (1.14)
Dimensions 85.00
mm (in.) (3.35)
4
238.00 186.00
(9.38) (7.33)
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AC Line Filter (9101-1517)
for 1398-DDM-009, 1398-DDM-010, and 1398-PDM-10 10A 1¢

20
= S (0.79)
1 = = !
= = 2)
LINE % D%n;n(si,:ﬁ?s % (ééi) S
= = l
11— ~—
(0.43) (/1-%%) 71‘,‘28)—'
214
1 (8.43)
—  —(0.43) 192
| (7.56) >/F7
1—% T
05
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AC Line Filter (9101-1518)
for 1398-DDM-019, 1398-DDM-020, and 1398-PDM-20 23A 1¢

11

0.43 192
—| . (043 (T ®5(.20)

= Dimensions =

mm (in.)
204
(8.04)
LINE = = LOAD
T = =
= = 20(0.79)
214 t a7,
' (8.43) (1.85)
11
— | (0.43) 192
l (7.56)

External Shunt Resistor Kit (9101-1183)
for 1398-DDM-010, -020, -030 and 1398-PDM-10, -20, -30

~—77.5(3.05)—
. 50.8
#10 (M5) (2.00) .| |.127
Mounting holes 1254 (0.50) 218.4
|(1.00) | ' 6.3 (8.60)
b | Orres
a
132 CD 120.6 101.6 Dimensions
(5.20) (4.75) (4.00) mm (in.)
a
e NI -
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Passive External Shunt Module (1398-SR9P) for 1398-DDM-075,
1398-DDM-150, and 1398-PDM-075

58
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— Do8 a8
0.2 25 oo
8
e far !
|J-. .| @ H @| |:J| -\.:
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L o s 1K
= I — 1 [
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#ﬁ [ s — 3 C
e e —1

'L'L!_*_-_“'
— Y SN
A
b M ".‘l
1101
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B
* 23] g
s 4 T
s e s 1 1 2 T B e s
4.8
& 11 y 3 b [ ] F
IS i 1 Y 3 3 I & ) (123
[ | A J Dt 3 2 He 2 A
[ ] ] ] U A e e T 0 ]
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i 1
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	Breakout Board (J1) for ULTRA 100/200 Drives (9101�1391)
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	TouchPad

	• Display mode, which allows you to move through the TouchPad command tree to each parameter.
	• Modify mode, which allows you to monitor and change each parameter.
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	ULTRA Plus Features
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	Serial I/O
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	ULTRA Plus Drives1 (choose one of the following):
	1 Includes the ULTRA Plus Installation Manual (Publication 1398-5.1).

	Power Supply Modules (choose one of the following if you are using 1398-PDM-25, -50, -100, or -150):
	ULTRA Series Motors (choose one of the following):
	Cables
	1 Required for EMC compliance. For more information, see ULTRA Plus Requirements for Compliance w...
	1 P6 communication cables should be no longer than 15.0 m (50 ft) for RS-232)
	1 P7 communication cables should be no longer than 15.0 m (50 ft) for RS-232)

	Accessories (choose all that apply):
	1 Required for EMC compliance. For more information, see ULTRA Plus Requirements for Compliance w...
	2 Includes the GML Ultra Getting Started Manual (Publication 1398-5.10), the GML Ultra User Manua...

	Mating Connectors

	Dimensions for 1398�PDM�10, �20, and �30
	Dimensions for 1398�PDM�75
	Dimensions for 1398�PDM�25, �50, �100, and �150

	ULTRA Plus Drives Options and Accessories
	GML Ultra for Windows
	PC Configuration

	• A 25 MHz 486-class CPU
	• 4 MByte RAM (8+ Mbyte recommended)
	• Microsoft Windows 3.1
	• MS-DOS 5.0 (6.0 recommended)
	• An EGA screen (VGA or Super VGA recommended)
	• A Windows compatible mouse and driver
	• A 3.5 high density (1.44 Mbyte) diskette drive
	• Two serial ports (COM1 and COM2)
	GML Ultra Windows
	ULTRA Plus Requirements for Compliance with European Directives

	• A 24V sourcing I/O conversion card
	• An AC line filter
	• Shielded power cables
	24V Sourcing I/O Conversion Card (9103�0152) and Cables

	• Part number 44-0141-003 (3-ft cable)
	• Part number 44-0141-010 (10-ft cable)
	AC Line Filters
	1 For multiple drives using one filter, the combined drive input currents must not exceed filter ...

	Shielded Power Cables
	1 The last three digits select standard cable lengths of: 10 ft (3.0m)—010; 25 ft (7.7m)—025; 50 ...

	ULTRA Plus Optional Cables
	ULTRA Plus Transformer (0020�5093) and Power Supply (9101�0120) for 1398�PDM�25, �50, �100, and �150
	Power Supply Module Selection Guidelines (1398�PSM�25, �50, �100, and �150)
	1. Select the appropriate standard system(s) for your application.
	2. Determine the total PSM rating by adding the PSM rating of each system chosen.
	3. Select the power supply module with a PSM model number greater than your application total or ...

	ULTRA Plus Operator Terminal


	ULTRA Series Common Accessories
	Operator Terminal (1398�HMI�002)
	AC Line Filter (9101�1387) for 1398�DDM�030 and 1398�PDM�30 36A 1f
	AC Line Filter (9101�1388) for Multiple Drives 50A 1f
	AC Line Filter (9101�1389) for 1398�DDM�075 and 1398�PDM�75 36A 3f
	AC Line Filter (9101�1390) for Multiple Drives 80A 3f
	AC Line Filter (9101�1517) for 1398�DDM�009, 1398�DDM�010, and 1398�PDM�10 10A 1f
	AC Line Filter (9101�1518) for 1398�DDM�019, 1398�DDM�020, and 1398�PDM�20 23A 1f
	External Shunt Resistor Kit (9101�1183) for 1398�DDM�010, �020, �030 and 1398�PDM�10, �20, �30
	Passive External Shunt Module (1398�SR9P) for 1398�DDM�075, 1398�DDM�150, and 1398�PDM�075




