Sigma Il Application Modules

% YASKAWA

A World of Automation Solutions™

* Flexible

« Digital, Network-Ready
« Compact, Simple

* High Performance
 Reliable

Powerful

DATY «
CHARGE  prypep

o =

(il IR e L
B
YwzZ0

e RELE O

Lig_fl__&nn l

Motion Application Modules
Sigma |l Servo Systems
Product Catalog Supplement



Sigma Il Application Modules

SGDH Servo Amplifier/Application Modules
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The Sigma Il Servo System

Application Modules snap on to any
Sigma Il amplifier

is designed to be the power platform
that is flexible enough to meet your
present and future control system

requirements.

Servo System Power, Performance, and Flexibility

Application Modules conve-
niently add servo positioning
and communication functions to
Sigma II's proven high-perfor-
mance servo capabilities.
Providing such advantages as
improved performance, and
simplified connections between
the drive and master control, the
add-on Sigma Il Application
Modules lower your costs by:
+ Eliminating separate wiring
between the servo amplifier
and position controller

» Simplifying system wiring

with the optional field bus

network.

Reducing time for

machine commissioning.

Minimizing panel space

requirements.

Using common motors,

amplifiers, and accessories

for a variety of servo-posi-

tioning applications.

* Reducing inventory
requirements.

Sigma Il Servo Systems are

available in 30 sizes with peak
torque from 13.50z.in to
6,120inelb. Whether you
require 110V . single-phase,
230V, or 480V, three-phase

motors, or linear motor sys-
tems up to 6000 N peak force,
incremental or absolute
encoder feedback, holding
brake options, or units that fit
into a tight mounting space,
there is a Sigma |l servo sys-
tem to fit your automation
needs.




Sigma Il Application Modules

Digital Driving Forces

Easier control system design, set-up and recommissioning ié
Each application module This reduces system bottle- They also auto-configure func- .g’g
shares a common digital necks, simplifies control and tionality of the application mod- nE
interface with any size programming and boosts ule attached to the amp. All-

amplifier. All servo loops, tra- overall system performance. Digital AC servos have proven

jectory planning, sequential During system power-up, to be the most effective way to

and I/O control are included  Yaskawa’s servo amps auto- ensure trouble-free, reliable per-

in a self-contained servo/ configure for motor size and formance and operation for fac-

motion controller package. type (specific Yaskawa rotary tory automation applications.

or linear motor series).

Industrial Computer

Built-in positioning with a choice of

B EEEEEN % * low-cost digital PC or PLC I/O
|:|E dh Interfaces
B + RS232/RS-485

} * Field Bus Options

]

Programming Position Made Easy

Yaskawa provides a choice of modules - configurable or fully programmable. Many applications will benefit from
built-in programming software configurable via parameters and point and click set-up software. There are no motion
programming languages required to complete the commissioning of the servo axis positioning.

Application Modules, Additional Information................... Page
Sigma Il Indexer (JUSP-NSB00) . . .. ...ttt e e e e e 51020
Sigma |l Positioner with DeviceNet Interface (JUSP-NS300) . . ....... ... .. . i i 2110 38
Sigma |l Positioner with Profibus Interface (JUSP-NS500). . . ... ... . . i i 39 to 56
Sigma Il Coordinated MP Motion Control Network Interface (JUSP-NS100) ......................... Available
Sigma Il Single 1.5-Axis Motion Controller (MP940) . . .. ... . . e e 57to074
Sigma Il Single 1.5-Axis Motion Controller with DeviceNet. ... ... ... .. ... ... ... ... .. .. ... ....... 57t074
Full Closed-Loop Module. . . ... ... e e e e Available
Application Modules Panel Space Requirements . . . .......... ... . . i e 75 to 82
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Sigma |l Indexer Module - NS600

SIGMA Il Indexer - Configurable Single-Axis Servo Positioning

Used for a wide variety of functions, including:
= * Point-to-Point Positioning

— L“;_U\N'  Precise Velocity Control
i m“""m Conditional Profile Execution in response to a registration input
Cowoe H
.W ”‘, ! For Additional Information Page(s)
35;&@ g ] v ” Functional Features and Capabilities 6 - 7
o] M IndexWorks™ Utility Software Features 8 - 9 =
TR U Control System Architecture 10 o
e | Il Serial Commands and Examples 11 =
H.‘ ~ I/O Connections 12 - 13 o
e Indexer Ratings and Specifications 14 g
o [ / Indexer Selection/Ordering Information 15 - 19 5
_ . Indexer Application Module Dimensions 75 - 82
Sigma Il with Indexer Servomotor and Amplifier Ratings & Specifications *

Application Module

*Sigma Il Servo System Product Catalog Supplement G-MI#99001D-Sigma Il

Design Features

1. Easy to Use
. Single-axis positioning or network multi-axis indexing applications
. Versatile: network or stored program function
. Fifteen inputs/thirteen 24V outputs, including five settable outputs and a high speed input

for registration capability
2. Simple to Set Up and Configure

. IndexWorks™ Software simple Windows®-based setup software
Fill-in-the-blank style settings
No programming language requirements

. Memory table contains up to 128 moves that may be linked for sequential execution

. Easy interfacing with PLCs, operator interfaces, and industrial computers
Accepts economical digital 1/0 signals to activate preconfigured index moves
Alternative ASCII RS232/422/485 serial commands (configure, monitor, and control up to
16 indexers per serial link)

3. Compact
Hardware: any Yaskawa Sigma Il amplifier with a field installable add-on option card
4. Affordable
5. Application Emphasis
. Feed-to-length applications including:

Roll feeding

Bag making

Press feed

. High speed, accurate indexing
. Packaging and labeling
. Linear motors, linear slides, indexing conveyors and rotary tables
. Replacement for mechanical index tables, clutch brake systems
. Cut-to-length
. Pick and place systems

6. UL, cUL, and CE compliance



Sigma |l Indexer Module - NS600

Sigma Il Indexer Functional Features and Capabilities

Preset Index Moves: Program Steps (PGMSTEP)
One hundred twenty eight directly addressable PGMSTEPS

§ . PGMSTEPS are stored in non-volatile memory
3 \/ Position *  Specify either: | = incremental or A = absolute moves:
@ Time Positioning range: +99,999,999 reference units
PoMsTEP | POS | sPD Absolute: Reference units from the home position
T o000 |00 +  Compatible with absolute encoders
(. I . Separately settable acceleration and deceleration
C e 128 1-200000 3000 - = -
5®0 E Index moves with Registration
&7 ;?‘ /—/\ . Supported with high speed input (RGRT)
] i : «  Distance (RDST)
8 /RGRT  Time . Speed (RSPD)
"e| ros | sro | Rost jeseo Choice of Three Styles of Homing Routines
z 11?5)% %§§§ §§§§§ ?§§§ Optional: Up to 16 Preset Bi-Directional Speed Settings

Looping and Linking

LOOP command
Up to 99,999 times (to facilitate selectable batch counting)

g PGNSTE| pos | spo |LooP
3 m 0 1+200000 | 3000 | 1
g 1 1+100000 | 2500 | 2
n Time 2 | A+200000 | 1500 | 1
n — B —
128 | 1200000 | 3000 | 1
_ Linking program steps
£
g ‘ NEXT = Go to and start PGMSTEP
o :
§ PGMSTE| pos | spp |RDsT | RsPD | LOOP | NEXT
(7] /RGRT Time

0 1+200000 [ 3000 [ 20000 [ 4000 1 1
1+200000 [ 2500 [ 60000 [ 1000 End

N[N

1

2 A+200000| 1500 | 15000 | 1000
n — — — — —

28 1-200000 [ 3000 — 1000 1 5

Linking Index Moves with a Combination of Events

In-Position + Time Delay
Time Delay Range: n =0 to 99,999ms

peed (rpm)

S\ Input /SELX + Time Delay
» L Time /ISELX = choice of seven selectable hardware inputs (/SELO,
In-position [ |
- e /SEL1, etc.)
£
g\/ PGMSTE| pos | sPp | RDST | RsPD | EVENT |LOOP | NEXT
T
$ JARN T is300000 3000 60000 | 000 [Secsrios| | End
(2] Time 2 A+200000( 1500 | 15000 | 1000 ITO 1 3
/SELx T=fllé 1 ;8 |-20€000 3(;0 : 1 (;0 N:O T ;



Sigma |l Indexer Module - NS600

Setting Outputs

Two ways to set five adjustable outputs ‘ /—/\

. Set conditions of outputs at the start of a PGMSTEP action. /RGRT  Time

. Set conditions of outputs at the end of a PGMSTEP action.  pour (o through 4
Example: reserve the next PGMSTEP for P OUT only. See:
PGMSTEP Number 127 in the table).

Speed (rpm)

- Z>

W N=0O

S s [

—

Setting Terminology PGMSTEP | POS | SPD | RDST | RDSP | [POUT | EVENT -}LOOP | NEXT
Setting Description 0 1+200000 | 1500 [200000] 2000 | [Z:NA | SEET TO 1 1
A Active 1 1200000 | 3000 [ 60000 | 1000 [ INA:Z 4SEL1,T100[ 2 End
- 2 A+200000 | 1500 | 15000 | 1000 | =NzZ — 1 3
N Non-Active = — — — — — — — —
: No change from previous state 127 — 1000 — 1000 | NZZzZZ ITO 1 End
Z Zone (PLS-style function) 128 1-200000 | 3000 — 1000 | zzzzz | DT1000 1 5
Output Zones
Zone Signal Outputs up to 32 definable zones Positioning Range (reference units)

99,999,999 ; ! o +9|b,999,999

Zone Table Example
« IF there is a PGMSTEP that: :
—Indexes in Zone 2 (defined in the table as -10,000,000 to +10,000,000) !

Zone 2

Zone 3

Ll les! el
. AND POUTO 1 : !_!
—Defines /POUT number 1 as Z-output type o 1
. THEN Zones Defined by Position Limits Zone N and Zone P
«  —/POUT1 is active within the range Nomer_| 200N | 2o | DO
-10,000,000 to +1 0,000,000 (as specified in the table) Z ?ggggggg j%%%%%%% E E E g E
Zone 2 = 00010, (binary) defining active outputs /POUTO - /POUT4 ESNN I T B R

Built-in Routines for Single-Axis Applications

Definable software limits
Hardware limit switch stopping routines
. Coasting
. Dece|erating Position Range (refunits)  Software end-of-travel
«  Applying dynamic brake ' '
Power loss or alarm stopping routines
. Coasting
. Dynamic braking
Adjustable Holding Brake actuation for vertical loads

-99,999,999 0 +99,999,999

JUSP-NS600
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Index Works™ Ultility Software Features

Time Saving Indexer Configuration Utility

= Fill-in-the-blank settings

S 'Y.‘E'”e ms [- . Machine setups, reference units
N 3 . The smallest definable increment of
o TE,E E%S'EEZZ id movement is based on the encoder
5 S ' \_lUl DefauItSpeed 10 mm.-"SECA Coun.t .
=3 ; - gggj;:;z: _ 1o miee? || No programming language requirements
‘3 f Eleciont Gea Pt oy Posin o : i = Includes on-line monitoring and off-line setup
S capabilities
ok | caneel | apey Encoder Setup Hep |

Position Programming

X
Step | Label | Position (inch) | Speed (infsec | RDST (inch) | RSPD (indsex] | POut | Event | Loop | Mest -
0 skart 1+2000 300 200 100] M2 MT100 1 1
1 A+100 200 100 B0| Adihh, M 1 2
2 loop +IMFIMITE 150 Fis} 200 MM:Za8, D 1 3
3 IMFIMITE 100 R | 1! loop oy
4
5
E 1
7 s ;
Position
Active Inactive
~ | — = = * | Pozition " SEL1
Relative ou b
Distar‘u:e:l ™ Mear ™ SELZ
Abzolute | P out 1 « C
= Diztribution End 1 SEL3
| P out 2 (o) [
. [
Infinite: More:; oK. | P out 3 o [ SEL4
Positive — | Poutd g i
Timer: I MEes
Megative Ll :

Help OF. | Cancel |
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Zone Tables

Overtravel Configuration

B

I | Lower (rmm) Upper [rmm)] POutd |POut3  POw2 | POut] FOwd | =
0] 25.0000 50.0000 Inactive  Inactive  Inactive  Inactive
1 Inactive Inactive Inactive  Inactive  Active
2 Inactive Inactive |nactive Active  Inactive
3 Inactive Inactive Inactive Active  Active
4 Inactive Inactive Active  Inactive  Inactive
5 Inactive Inactive Active  Inactive  Active
B Inactive Inactive Active  Active  Inactive
7 Inactive Inactive Active  Active  Aclive
g Inactive  Active  Inactive  Inactive  Inactive

H Inactive Active  Inactive Inactive  Active |
Ok LCancel Help

Position Range (reference units)

Software end-of-travel

-99,999,999

+99,999,999

Pn Desciription
Pn813 | OT Stop Method
Priais | Motion Method

Pn81E | Forward Position Reference Limit [cm)

Pna1C  Reverse Position Reference

LCancel |

Walue
Servo OFF
Linear

Limit {em)

9933
3333

Help

Settings and Parameter Editor

Homing

Routines

Tuning Gain Configuration

Pri

Pni100
Pn101
Pn102

Description
Speed Loop Gain [Hz)

Poszition Loop Gain [1/5]

Speed Loop Integral Time Constant [0.07ms]

Yalue
50

2001

Pr102
Pr107
Pri02
Pr103
Pri 04
Pr110
Prdli

Inertia Ratio (%]

Bias [r/min]

Bias “width Addition (R eference Unit]
Feed-fonward [7)

Feed-forward Filter Time Canstant [0.01ms)
Online Autotuning Switches

Torque Reference Filter Time Constant [0.07ms)

Enable MatcheFilter v Motch-Filter Frequency  |300 Hz
Ok LCancel Help

Pr Dezcription Walue

P23 | Zero Point Return Method ‘DEC and C-Phaze - |
Pna1D | £ero Point Position [cm] 1]

Pr824 | Zero Point Return Direction Forward

Pn225 | Zero Point Retun Run Speed [cmdsec] 10,0000

PrE26 | Zero Point Return Approach Speed [cm/sec) 10

P22y | Zero Point Retun Creep Speed [cmezec) 10

P28 | Zero Point Return Final Run Distance [cm) 0

Ok

Lancel

Apply

Help

Motion Diagnosis

Alam
[ Pollfor Alsms
= ; :
s Current Alaim Alam History Diear History
=
Alaim | Status Code: Panel Display
1 fE NONE
ResatAlsm | | System Fesst 2/ NONE HONE
3/ NONE NONE
4/ NONE NONE
5/ NONE HONE
B/ NONE NONE
Panel Display 2 ONE WONE
B/ NONE HONE
. S ety 5 NOKE NonE
£ 10/ NONE NONE
’ ‘ : ‘ =

Input Status Output Status
[# SGDH [¢ MSEOD W SGDH
/5-0M, Pin 40 /MODEDA, Pin 3 JALM, Pin 31,32
Unused /START-STOR/HOME, Pin 5 PWRN, Pin 25,26
E /P07, Pin 42 /PGMRES:/JOGP. Fin 7 /BK. Pin 27.28
E MN-OT, Pin 43 /SELD:/JOGN, Fin 9 5-RDY. Pin 2330
/DELC. Fin 44 /SELT:A0GO, Fin 11 JALON, Pin 37
Unused /SEL2/J0GT, Fin13 JALOZ, Pin 33
/RGRT, Pin 46 /SEL30G2, Pin 15 JAL03, Pin 39
Ficed @0 /SEL4:AI0G3, Fin 17 Ficed @0
Mation & Status
" Encoder Counts [ Cunent Position:
& Machine Urits ™ Curent Motar Position:
B e e [ Foloing Error:
- In Posiion [~ Target Pasition:
= Near I~ Distance to Taigst
s Reference Position Camplsts I Registration Position:
L] Free Hold [~ Distance to Flegistration:
Fiogram Dperation I~ Motor Spesd:
Currert Limit Active I~ Speed Reference:
Main Power On I~ Torque:

[V NSEDO

AMPOSITION, Pin 19,20
JPOUTD, Pin 21,22
JPOUTY, Pin 23,24
/POUT2, Pin 25,26
/POUTS, Pin 27,28
/POUT 4, Pin 29,30
Unused

Unused

Stop Monitor Foling Time | [1.5  seconds

Paliing Time | |1.5 seconds

Esit Help
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Control System Architecture

The Sigma Il Indexer is a compact, cost-effective solution for the needs of both the machine OEM
and the end user. All servo loops and positioning functions are included in a self-contained servo
amplifier/indexer package. This eliminates the requirement for both a higher cost host controller axis
module and the traditional analog elements of a servo amplifier command reference. Machine

controller to servo axis interfacing simplifies to either lower cost digital /O modules or serial commu-
nications wiring.

Peripheral to a PLC

[

c

)

)

Z Zal L2\ , . .

7 aEEacEal An Indexer’s 1/O is used by a machine controller
(<2}

(=]

(=]

for addressing and initiating one or more set(s) of
pre-programmed positioning moves or velocity
g] 24Vpc /0 commands. For sequencing the servo axis from a

machine controller, use such I/O signals as:
start-stop, feed hold, homing, in-position signals,
conditional input events, programmable indexer
outputs, etc.

All indexer setup parameters, system alarms
and monitors, and program configurations are
read/write accessible through the serial net-
work. The indexer can easily be set for various
network transmission speeds (i.e., 9.6kbaud,
19.2kbaud, or 38.4kbaud).

Examples:
. Initiate point-to-point positioning with a
global start command
. Individually communicate positions,
speeds, and start commands to each
indexer

. Easily change batch counts and
machine setups

10
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Serial Commands and Examples

Motion Commands Description Setting Range Reference Units
n= axis address (0 to F) (RU)
nSPDx Speed Setting x = 1 t0 99999999 x1000 RU/min
nACCx Acceleration x =1 t0 99999999 %1000 RU/min/ms
nDECx Deceleration x =110 99999999 %1000 RU/min/ms
nPOS+-x Absolute Position Setting -99999999 < x < +99999999 RU
nPOSI+-x Relative Position Setting -99999999 < x < +99999999 RU
nST Positioning Start — —
nJOGPx JOG Forward x =1 to 99999999 %1000 RU/min
nJOGNXx JOG Reverse x =1 to 99999999 %1000 RU/min
nZRN Zero Point Return (Homing) 3 homing routines — 8
NRDSTx Registration Distance Setting x = 0 to 99999999 RU fg o
nRSPDx Registration Speed Setting x =110 99999999 %1000 RU/min z ,’f,
NPOUTxxxxx Programmable Output Settings |x = active, non-active, previous, or zone — o 'g
and others ‘g -
=4

Command Type
Parameter Operation
Program Table Setup
Program Table Operation

Summary
4 commands
29 commands
4 commands

Command Function Description

Parameter read, write, temporary write, and initialization.
Program table, jog speed table, and zone table read, write, save, and initialization.
Program start, program stop, and program reset.

Alarms, errors, inputs, outputs, position, speed, torque, regenerative load, program
status, product type, rigidity, absolute encoder setup, and more.

Monitor and Function 46 commands

Example 1: Commanding Preset Index Moves Serially

Speed

Command Description O:START57 O.STOP O:START
0STARTS7 Starts program step 57 of the preset : . :
0STOP g;gg;a;éaﬁlﬁds program step 57 % : : 'F'efd - %
0START Resumes positioning. ' // i /
!\ N\
Example 2: Commanding Positions and Output Settings Serially
Command Description I
0SPD4000 Sets speed. '
ODEC1000  Sets deceleration 5
B0 e -
ets programmable outputs.
e R N A o
0ST Starts positioning.

/POUTO e
/POUT1 —'—l
/POUT2 T T

/POUT3 T d
/POUT4 P

11
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I/O Connections

Example of I/0 Signal Connector (CN1, CN4)

Main Power
1MC
i L1 '
[ — L2 '
Cc '
g_ %) L1c : X
o = L2C  SGDH Servo Amplifier ' Optical .
X (% @1 ! encoder
(1] '
* g o — e[ T )
o Fe7© ~— 7/ . '
Be suae to (o] \ -----------
ground—="= [1CN] Be sure to properly prepare the
18 end of the shieldeg wire.
6 37 .
10 F‘ALO1 Alarm code maximum output:
38 ALO3 L Operating voltage: 30Vpc
'l 39 Operating current: 20mApc
B ALO3

vV

Y IPAO|  pG dividing ratio output

35 Applicable line receiver
—[@' PBO|  SR75175 or MC3486 manufac-
¥ IPBO( tured by T/I, or the equivalent

19
BAT (+ _[@ PCO
Backup battery 2.8 to 4.5V . 21 Y |PCOJ
(When using an absolute encoder) T PBAT() )y, Used only 48 5 Amount of S-phase rotation

with an_@{ PSO|  Serial data output

pieeeredBY R
ly or manurac-
encoder SGJ tured by T/I, or the equivalent

f * ' /WARN+ Warning output
T m /WARN- (ON for a warning)

Servo Enable Input +24V |47 L. 27
(Semvo ON whenpON) . S :* g /BK+ Brake output
-T o o/lS:ON 140 ¥ 3K N : /BK- (Brake released when ON)
Zero-Point Return gm,ming) . f‘# 29
Deceleration Limit Switch =K e ¥ /S-RDY+ Servo ready
(Enabled when ON) T :.{. T30
N - - L s /S-RDY- (ON when ready)
Positive Overtravel =K -
(Forward run prohibited when OFF) - * . 31 ALM+  Servo alarm output
Negative Overtravel 2 =p : -: 32 N ;
(Regverse run prohibited when OFF) Tt .~ ALM (OFF with an alarm)
. . =K Photocoupler maximum output:
Registration Latch i l; . 3CN h
(La%ched when power cycled OFF then ON) - Operating voltage: 30Vpc
. 3K~ Operating current: 50mApg
/SELS5 (Optional) -
. > <— Sigma Win
/SEL6 (Optional) 3K ) Used for data tracing and
ighly accurate auto-tuning only).

CN10 Dual Port RAM |—

Sigma Il Indexer JUSP-NS600

IP: Indicates twisted wire pairs.

12
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Sigma Il Indexer Application Module I/O

Sigma Il Indexer JUSP-NS600

SGDH Servo Amplifier

24Vpc
(sinking or sourcing) | CN10 Dual Port RAM | 7CN
IR Setup and maintenance

with a digital operator

/INPOSITION+

— — — -
IMode0/1 . 3 ﬂ ::( -
O O -
—{ —
ISTART-STOP, /HOME 5 ﬂ ::K_ * K:
— . -

/INPOSITION-

/POUTO+

Indexer

/POUTO-

JUSP-NS600

/POUT1+

23
/PGMRES, /JOGP 7 ﬂ ::(
& .
——H —
/SELO, /JOGN 9 ﬂ ::(
a .
—{ —
/SEL1, 1JOGO » ﬂ ::(
S O
——H —
/SEL2, /JOG1 13 ﬂ ::li_
o O
——H —
/SEL3, 1J0G2 .5 ﬂ ::[f_

—{H —
/SEL4, JOG3 17 ﬂ ::K_
4 o

/POUT1-

/POUT2+

/POUT2-

/POUT3+

/POUTS3-

/POUT4+

/POUT4+

Photocoupler maximum output:
Operating voltage: 30Vpc
BCN Operating current: 50mApc

Serial Command
Communication

Sigma Il Indexer JUSP-NS600
Mode Activates Input Functions
0 /START-STOP, /PGMRES, /SELO, /SEL1, /SEL2, /SEL3, /SEL4, /SEL5*,
and SEL6*
1 /HOME, /JOGP, /JOGN, /JOGO, /JOG1, /[JOG2, and /JOG3

* Located on 1CN of SGDH amp. The amp automatically configures for NS600 functionality
on power-up sequence.

13
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Indexer Ratings and Specifications

Add-on Indexer Hardware
Indexer Green/Red status LED
CN7: Setting up, commissioning, and monitoring port
Rotary address switch (default 0)
Up to 16 addresses
CN4: Indexer digital 1/0O connector

— . . . .
_C . Fifteen optically isolated inputs
S» . . . .
a7 . Thirteen outputs (including five programmable)
X % CN6: Network and setup port (RS232, 422, 485)
" g
o
Specifications
Serial Command Mode With registration and separate acceleration and deceleration setting.
RS232/422/485
Serial Port Operating Modes multiple indexer addressing up to 16 units
Baud Rate setting range: 9600 to 38,400
Stored Motion Program Linked index table with 128 configurable Indices
— Acceleration # Deceleration Acceleration and deceleration are defined in separate parameters
—Batch count 99,999
—Dwell Yes with event processing, I/O signals, in position, etc.
—Registration Standard
—Index Link Standard

Inputs and Outputs (Combined with the Amplifier’s 1/O)

15 optically isolated 24V inputs: Servo-ON, registration latch, mode select,
Digital Inputs start, home switch, program reset, forward overtravel, reverse overtravel, and 7
preset select inputs.

13 optically isolated 24V outputs: alarm out, servo-ready, servo warning,

Digital Outputs holding brake, in-position, 3 alarm codes, and 5 settable outputs. Also included:
a scalable encoder position output.

Servo System Specifications

Motor feedback resolution / standard 13-bit incremental encoder (8,192PPR) for motors below 1hp

17-bit incremental encoder (16,384PPR) for motors above 1hp

16-bit absolut der fi tors below 1h
Motor feedback resolution / optional i abSOLIE encoder Tof motors below ™hp

17-bit incremental/absolute for motors above 1hp

Linear motor feedback resolution / standard 0.078 micron (using 20 micron linear scale pitch)

115 V4 single-phase, 30 to 200W

230 V. single-phase, 30W to 1.5kW

Amplifier si
mplifier sizes 230 V. three-phase, 500W to 15kW

480 V4 three-phase, 500W to 55kW

Environmental

Ambient/Storage Temperature 0° to 55°c / -20° to 85°C

Global Safety Certifications UL, CUL, CE, TUV

14



Sigma |l Indexer Module - NS600

Selecting Your Sigma Il Indexer System

Specify part number JUSP-NS600, the indexer add-on application module.
Use the tables beginning on the following page to specify choice of indexer interface cables, mating
connectors only, set-up and monitoring tools, and software.

System Configuration

(B) SGDH Amplifier

Index Works | . W/Sigma Il Application Module

000

E<—W—-4CN 1/O cable or connector

¢1CN 1/O cable or connector

JUSP-NS600

eSerial network cable or connector

inear motor

(A) Sigma Il servomotor

Power Components
(E) Additional

regeneration resistor
capacity (if necessary),
optional DC reactor, etc.

(C) Pre-wired power and
feedback cables or

(D) Connector kits for local

cable assembly Specify a technical manual, if it is needed, on your servo system

purchase order:

Users Manual, Sigma Il Indexer. YEA-SIA-S800-32.11

Users Manual, Linear Motor: YEA-S800-39.11

(Manuals provided at no charge with a purchase order, but must be requested).

Power Com pone nts (motor, amplifier, and connections for power and feedback)

Select the required power components (servomotor, power and feedback connectors or pre-wired
cables, amplifier, regenerative packs, etc.) from the following catalog pages.

Use this table to determine which catalog section describes the best servomotor for the application.

Application Requirements (Maximum) |Number| System Voltage and Sigma Il Servomotor Series i i

Rated S oak Tor of 100V 200V 200V 480V Selection Guide for

Speed T < Ig”.e Motor oo Vac o Vac ac ac  |Power Components

(rom) orque | oz*in[ Si Single- Single- Three- Three- Page Number *

oz «in [lb « in] in] Izes phase phase phase phase

5000 338 1010 6 SGMAH | SGMAH — — 11

5000 676 2027 5 SGMPH | SGMPH — — 29

3000 [845] [1988] 10 — — SGMGH — 57

5000 [140] [422] 6 — — SGMSH — 85

3000 [845] [1988] 10 — — — SGMGH 127

5000 [140] [422] 6 — — — SGMSH 139

6000 [43] [190] 2 — — — SGMUH 139

2000 [1240] [6120] 5 — — — SGMBH 165

* Yaskawa publication: Sigma Il Servo System Product Catalog Supplement G-MI#99001D-Sigmall.
Linear Motor Catalog KAE-S800-39.10

15
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Sigma Il Indexer Selection

Use the servomotor and amplifier selection of this catalog for specification and selection of Sigma |l

servomotor and servo amplifier.

Component Description Part Number Comments Item Class
Mounting hardware requirements: one ground
Sigma Il Add-on Indexer JUSP-NS600 strap mounting screw. Stock

Application Module

page.)

(See supplementary information on the next

Use the Sigma Il Application Module Mounting Dimensions on pages 75 to 82 for determining overall
indexer panel space requirements. For 480VAC large capacity amplifiers (22 - 55kW), refer to the

Indexer I/O Interface Cable Selection

Sigma Il catalog for amp dimensions.

Component Description (E) Part Number Comments Item Class
®
®
Input/Output 1CN Cable ; .
& Transition JUSP-TA50P 3omm DIN rail mountable; the
Terminal Block 9 T
Use the following key to specify
required cable length (last digit of
Input/Output 1CN Cable g N « | the part number):
with Pigtail Leads JZSP-CKI01-LI(A) 1: 1m (standard)
2: 2m
3: 3m
Stock

Input/Output 4CN Cable

35mm DIN rail mountable; the

& Transition JUSP-TA36P ;
Terminal Block cable length is 0.5m.
Use the following key to specify
required cable length (last two
Input/Output 4CN Cable ) ] digits of the part number):
with Pigtail Leads CKI-NS600-O0 | 041 "1m (standard)
% 02 2m
03: 3m




Sigma |l Indexer Module - NS600

Use the following key to specify
required cable length (last two
digits of the part number):
Input/Output 1CN Cable JZSP-CKIOD
Cable with Female . B D50: 0.5m
D-Sub output Connector = 01: 1m (standard)
02: 2m
03: 3m
Use the following key to specify
Input/Output 1CN+4CN required cable length (last two
Cable with Female CKI-NS600D-00O0* digits of the part number):
D-Sub output Connec- .
: for use with
tor* Applicable only for ( D50: 0.5m
SGDH-1E (15 kW) and NS600 Indexer) 01:  1m (standard)
below. 02: 2m
03: 3m

Indexer

*The “(A)” at the end of the cable part number indicates the revision level. Revision level may be subject
to change prior to this catalog reprinting.

**50 Pin Female D-Sub output connector mates to customer sugplied third party terminal block. (e.%,
Wago #289-449, Weidmuller #919658, Phoenix #2283647, Amphenol/Sine #20-51039, and many oth-

JUSP-NS600

ers.
Mating Connector Selection
Component Description (E) Part Number Comments Item Class

1CN Mating for SGDH I/0
Connector JZSP-CKI9 50-pin
é%wn'\él;g?g DP-9420007 Solder type with cover Stock
3CN, 6CN, and 7CN
Peripheral — YSC-1 —
Mating Connector
5CN Analog Monitor
Connector — DE9404559 —

17
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Supplementary Information

For grounding, connect the ground wire of the Sigma Il Indexer application module to the point
marked "G" on the SGDH servo amplifier. Refer to the following table for the proper screw size.

Servo Amplifier "G" Screw Comments
M3 x 10
SGDH-A3-02BE - . . . .
A (round head phillips with split lock One supplied with NS600
SGDH-A3-10AE washer and flat washer
M4 x 10
SGDH-15-50AE " . : : :
(round head phillips with split lock One supplied with NS600
SGDH-15-50DE washer and flat washer
M4 x 8 . .
SGDH-60-1EAE s : : One supplied with NS600
SGDH-60-1EDE (roun\?vggﬁgr gwglﬁ:tvwgsig;t lock Use front panel side screw hole.

Jaxapuj
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- L GROUND WIRE

% YASKAWA servorack NSB00

SGDH-

@YYE

WODERET A

O CHINGE SR O

Example: For SGDH (30W to 5.0kW)

18
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Peripheral Device Selection

Component Description (E) Part Number Comments Item Class

JUSP;%EOZA_1 Portable unit with 1m adapter cable

Hand-held Digital )
JZSP-CMS00-1 for Sigma Il Indexer

Operator Panel

Indexer

JUSP-NS600

Stock

Absolute Encoder Battery ”E( === JZSP-BAO1 3.6V, 1000mAh (lithium battery)

Software Interface Cable YS-12 Pre-wired 2.0m cable with
for 3CN, 6CN, or 7CN 9-pin connector (RS232)

Monitoring and set-up software for
NS600-GUI Windows 95, Windows 98, and
Windows NT on a CD-ROM.

IndexWorks™ Software

19
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NOTES
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Sigma Il DeviceNet Module - NS300

SIGMA Il - DeviceNet™ Connectivity for Single-Axis Positioning

i o Used for a wide variety of applications, including:

i os012 | * Point-to-Point Positioning
* Precise Velocity Control
* Conditional Profile Execution in response to an external input
For Additional Information Page(s)

DeviceNet™ Communication 22 - 23
Functional Features and Capabilities 24 - 27
Setup Software 28 - 29
I/O Connections 30 - 31
Indexer Ratings and Specifications 32
Indexer Selection/Ordering Information 33 - 37
Indexer Application Module Dimensions 7% - 82
Servomotor and Amplifier Ratings & Selections *

*Sigma Il Servo System Product Catalog Supplement G-MI#99001D-Sigma Il

DevficeNet.

CONFORMANGE TESTED

For more information about DeviceNet, visit www.odva.org

Design Features

1.

Simplified Control System
. ODVA Conformance Tested, Device type: Generic
. Supports DeviceNet™ polled I/O and explicit message mode
. Baud Rates: 125k, 250k, or 500k (Rotary switch settable)
Easy to Set Up and Use
. Just snap the JUSP-NS300 application module onto any Sigma Il SGDH servo amplifier
. No programming required: Configure with ODVA conformance tested EDS file
Various Motion Control Functions
. Point table positioning
. Edit up to 50 positions and corresponding speeds to the NS300’s set of parameters
via either DeviceNet™ or Yaskawa’'s NSXXX pc setup utility
. External input positioning
. Station number input (indexing a rotary table)
. Positioning moves with up to 16 stages of speed changes
Homing: choice of four styles
Appllcatlons
Semiconductor fabrication, test, and assembly equipment
. Food processing and packaging
. Pharmaceutical packaging and test equipment
. Automotive assembly and test equipment
. Material handling, pick and place, linear motors
. Machine tool (tool changers, sheet feeders, etc.)
Certified International Standards
. UL, cUL recognized (File #: E165827), CE compliance

21
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Sigma |l DeviceNet Module - NS300

Sigm Il DeviceNet Communication

The Sigma Il Indexer is a compact, cost-effective solution for the needs of both the machine OEM
and the end user. All servo loops and positioning functions are included in a self-contained servo
amplifier/indexer package. Machine controller to servo axis interfacing simplifies to DeviceNet™
communications and wiring.

Control System Architecture

1/0 FIELDBUS Master Module

PLCorPC / DeviceNet Protocol
A A A . By general industry agreement, the ODVA
IE [H]ﬂ [ Sosition. DeviceNet specification established a
' Predefined Master/Slave Connection Set.
Position, + |_Polled /0 connection . Polled 1/0 command/response communication
Aeceleratioy, messages are suitable for time-critical, control-
Do oriented data.

— . The Sigma Il messages are eight bytes long,
=] embedded within the data field of the
=3 == DeviceNet™ Data Frame.
g Servo amplifier slave Inverter
e

DeviceNet™ Data Frame Overview and Protocol

[
Cc
(2]
D
z
n
w
=]
o

DeviceNet™ Data Frame Overview Usmg the Eight-Byte Data Field
Sigma Il with DeviceNet™ accepts two types of

g IDENTIFIER | C E ME‘T‘SSDGE g é g polled I/0 messages in the Data Field for
F| (bits) |F o up 10 8 bytes] C| K |F positioning applications:
. . Move commands (monitor and control)
Arbitration Data
=~ Field— <~ Field +  Set/Read commands (setup and trouble-
Where: shooting)

SOF Il aegRC < Sacdianey e + Also supports explicit messaging and EDS file

DLC =Data length codeEOF= End of field transfer

Sigma Il Move Commands

Using move command messages

. Initiate positioning or speed control moves
Command Message Format . Communicate positioning move variables
. Activate point tables of index moves
Byte| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 |Bit2| Bit1 Bit0 ° Activate homing, alarm reset, emergency Stop,

0] 0 0 |ALRST|ESTP| 0 | 0 |SVON| C_STRT - ;
1 Response type Command coden, feed hold, and servo amplifier functions
2 |HOME[PTBL] STN [STEP|FEED| ONHOLD CANSQ Example of Command Execution:
3 0 0 0 0 0 [0 [DR | INC T~ e
Ea . Set the positioning command code and data
- Command data q Change the Command Start(C-Start), byte 0, bit
(7] N 0, from 0 to 1
Refer to the DeviceNet™ Interface Unit User’s Manual
(SIE-C718-6) for a detailed description of the command Posiioning Command Codes Operation

bits. 0000 No operation

0001 Simple

0010 External positioni

0011 Positioning with notch signal outputs
0100 Multi-speed positioning
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Sigma Il Responses to Move Commands

Response Messages
. Reports the status of the current
positioning move , i.e., in position, near
position, home, overtravel,, alarm, etc.
. Move data can be collected in the

response. See the response type table at

the right.

. The data requirements in the response
message are specified in the command
message, byte 1, bits 4 through 7, (as
shown on the Command Message
Format table on the previous page).

. Response codes are returned in the
response message (byte 1, bits 4 through
7) along with the data.

Response Message Format

Byte| Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 READY |PWRON|ESTP_R| ALRM |WARN|SVON_R|C_STRT_R
1 Response type \ Command code
2 |HOME_RJPTBL_R[STN_R\STEP_R[FEED.R| 0 [HOLD_R| PRGS
3 POT NOT | INPOS | \NEAR |HOME P[ 0 DIR_R INC_R
[ 4 |
5
61 esponse data
7

Response Type

Response Data
Reference Units (RU)

0000 Command position (RU)

0001 Current position (RU)

0010 Following error (RU)

0011 Command speed (1000RU/min)

0100 Current speed (1000RU/min)

0101 Torque (%)

1010 Station number

1011 Point table number

Refer to the DeviceNet™
Interface Unit User’s Manual
(SIE-C718-6) for a detailed
description of the status bits.

Sigma Il Set/Read Commands and Command Codes

Set/Read messages enable user friendly network
routines that can reconfigure machine positioning
variables, initialize setup routines, enable auto-
tuning, source alarm and warning data, etc. These
functions are available to any master on the network.
Uses of Set/Read Messages
. Set up and configuration data
. Edit parameters
. Set/edit preprogrammed point tables of
index moves
. Report alarm codes
. Used with polled I/0O messaging
Defining Set/Read Messages (versus move
command messages)
. Set by byte 0, bit 7 = 1
. It is not necessary to specify response
type for Set/Read commands

Command Codes
. Set "No Operation" to prevent execution
of commands.
. Out-of-range parameters generate a
setting error (WARN bit)

Command Message Format

o
(=]
)
n
<
o
2]
2
]

Byte|Bit7 |Bit6 |(Bit5 |[Bit4 |Bit3 |Bit2 [Bit1 |Bit0

0 1 0 |ALRST|ESTP| 0 | 0 [SVON|C_STRT
1 0 Command code
% Commar%nber /

| 4 |

5

51 CoMimand message

7

Command Code Operation

0000

No operation

1000

Read parameter

1001

Write parameter

1010

Set current position

1011

Set zero point

1100

Read alarm

1110

Reset Unit

Response Message Format

Bye| Bit7 | Bite | Bits | Bit4 | BN [ Bit2 | B\ | Bit0
T |READY |PWRON|ESTP_R| ALRM JWARN|SVON_R|C_STRT R
0 NCommand code\

Command number

\.‘m|m‘4> w‘w NS

response data

23
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Sigma |l DeviceNet Module - NS300

Sigma Il DeviceNet™ Functional Features and Capabilities

Sigma Il DeviceNet™ acts as a servo position or velocity controller slave to a master controller. For
application flexibility, use polled I/O messages from the applications software to dynamically load
incremental or absolute point-to-point positioning data. For these applications use:
. Simple positioning
. Simple positioning with notch outputs
. External input positioning
. Multistage velocity positioning
For precise velocity control only, use Feed operation. For applications where the parameters of the
positioning moves can be preset, use:
. Stepping operation
. Point-table positioning
. Station number positioning (rotary table operation)
Note: Establish or change parameters of a preset move with an EDS file configuration, Yaskawa’s Windows NSXXX software utility, or
a dynamic Sigma Il polled I/O Set/Read Commands. For more permanent settings, recycle the power or issue a unit reset com-
mand (to move the parameters into non-volatile memory).

Stepping Operation

How it works:
. When the STEP bit turns ON, the axis moves in the
specified direction (DIR bit).

Velosiy . Use command data to select one of four preset
NV parameters that define the step distance. Moves can be
- TN\ e/ e incremental or absolute.

. When the STEP bit turns OFF during movement, step
movement is cancelled.
. Additional parameters to help define the stepping opera-

sTeP __ | LI L
oR ___ L

STEP bit: Refer to the Move Command tion are preset to determine:
message format, byte 2, bit 4. . '
_ . Approach velocity (v) and acceleration/
DIR bit: Refer to the Move Command . . .
message format, byte 3, bit 1. deceleration type (eight types are available,

including S-curve)
. Acceleration/deceleration values

Feed Operation

How it works:

velly *  While the FEED bit is ON, the axis jogs in the direction
TN specified.
. TN /e *  Use command data during movement to set or override

the preset velocity feed.

Feep | I_i (I

. 1 «  Parameters are preset to determine:
FEED bit: Refer to the Move Command ° Feed Ve|OCity (V)
message format, byte 3, bit 3. +  Acceleration/deceleration type

. Acceleration/deceleration rate

24
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Point Table Positioning

How it works:
. Use command data to select point table number and
then the PTN bit to initiate positioning.
. Fifty positioning points are available.
. Point table parameters are preset to determine:
. Target position
. Positioning velocity

PRESET INDEX MOVES

POINT TABLE

NUMBER TARGET POSITION | POSITIONING VELOCITY

1 X1 V1
50 X50 V50
Velocity.

I . N\ / Time
PTN | |
PTN bit: Refer to the Meve Command

message format, byte 2, bit 6.

Simple Positioning

How it works:

. Use simple positioning to receive target position data from
a DeviceNet™ master controller’s application software.

. When the C_STRT bit turns ON, the system moves from
the current position to the target position.

. Communicate target positions with a move command
message* using the positioning command code (set to
0001) and command data set with the target position.

. Velocity, acceleration type, and acceleration rate work the
same way as in stepping operation.

* Refer to the Move Command Message Format on page 22.

Velocity

Movement
distance
'

CisTRT—,—|_
C-STRT bit: Refer to the Move Command
message format, byte 0, bit 0.

Time

Positioning with Notch/Zone (PLS) Outputs

How it works:
. Use the same procedure as simple positioning, except the
positioning command code is to 0011.
. Two settable notch signal outputs are available.
. Notch signal output ON and OFF positions can be
incremental or absolute.

Velocity

\

'
| ' 'ﬁotch signal Time
'

! output position !
' '

'
C_STRT

' '
Output |—|
NOTCH
Output _I—l—
NOTCH2

External Input Positioning

How it works:

. Use the same procedure as simple positioning, except the
positioning command code is 0010.

. When the EXTP (external input signal) is activated during
a move, the system will perform the final positioning.

. Parameters determine:
. External positioning distance
. External positioning velocity

Velocity
-------
'
! .
' ‘\
N

I ' ' External positioning Time
! movement distance

' '
C,STRT_':—l—
Input f_|

EXTP

25
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Multi-Stage Velocity Positioning

How it works:

I Time

c_sTRT__| | I .

C_STRT bit: Refer to the Move Command
message format, byte 0, bit 0.

Use the same procedure as simple positioning, except the
positioning command code is 0100.

During axis movement, after reaching the parameter’s
initial target position, the axis switches to the next speed
and moves to the position specified in the next step.

A maximum of 16 steps are available.

Parameters set:

. The number of steps

. Reference velocity

. Acceleration/deceleration

Station Number Positioning

o
5
2
ml

Z
-7
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o
=)

Velocity/|
/ :
T ' \_/ Time °
stv ] L] L
DIR :

STN bit: Refer to the Move Command
message format, byte 2, bit 5.

26

How it works:

The system will index to the prescribed station number
when the STN command bit is turned ON. The target
station is defined with command data in the move
command message (refer to page 22).

Define (by parameter) up to 32,767 equidistant stations
per rotation.

Set the direction of rotation with the DIR bit or set the
system (by a parameter) to automatically select the
shortest distance.

Set acceleration and deceleration with parameters.
Accommodate rotary systems with gearing or belt ratios
with parameters for electronic gear ratios.
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Homing
Homing type 0
HOME __ | ' E L
Encoder : "1
DEC i
Homing type 1
Voot How it works:
approsch speed When the HOME bit turns ON, the system returns to the home
| i e position at the programmed speed and direction. After
; e reaching home, the position of the Sigma Il DeviceNet™ resets =
nove : L to zero. 35
Input U . If the HOME bit turns OFF during the procedure, the rest Z3
of the homing operation is cancelled. oz
)
]

. Homing methods:
. Type 0: DEC and Encoder Phase C
Homing type 2 «  Type 1: Zero Input
. Type 2: DEC and Zero Input
. Type 3: Encoder Phase C
velociy . Use parameters to set:
‘ /_\g\ng:;ds » . Homing direction
S «  Homing approach and creep speed
: *  Acceleration/deceleration velocity
" L — «  Acceleration/deceleration type

Input ' ' 1] . . .
oec i . Home offset (zero-point return final travel distance).

[ ' : Time

Homing type 3

Velocity

approach speed

/—\creep speed
'

I : Time

HoME __ | E |

Encoder, "
Phase C

27
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Sigma |l DeviceNet™ Software Utility

The Electronic Data Sheet (EDS) file is the recommended setup utility to configure Sigma Il
DeviceNet™ from the network software manager. Use Yaskawa’s NSXXX software for local setup of
the Sigma Il DeviceNet™ via personal computer. The following are examples of this software and the
utilities available through the EDS file.

Monitoring/Setup Software Positioning Setup

aTes 5 =] Positioning
S0 [CN1]input signal 0:Clasef :Open & OFF | alm  Alam - @ OFF Positioning kind
sil [CN1]Jinput signal 0:Closef1:Open @ OFF | coin  Positioning completed oon Start
si2  [CM1]input signal 0:Closer :Open ® OFF | wcmp Speedcoincidence . ®oFF ~ ABS
si3 [CN1]input signal 0:CloserT Open “oN | tgon  Servomotor rotating . @ oFF ” |
si4 [CN1]input signal 0:CloserT Open @ OFF | srdy  Servo ready c Gon . Stop
sis  [GM1linput signal 0.Gloset Open ®OFF ot Tomue imiting . & oFF Feed speed:
56 [CN1Jinput signal 0:Closer Open @ OFF vt Speedlimitting . % oFF 1000.00 ~| immimirg
Resened SLoN bk Brake output oon

Target position :

exst  External start ® OFF | Reserve . ®oFF I 1000.00 j' [mm]

exsp  External stop @ oFF | Resene . ®orF
BT aon | R . Confinuos operafion
g;‘:/?ui{;:e?zn\:lkrilqmun\uat\um power jg: ;zzzz :gg LEnall
Reserved @ OFF | Reserve : & OFF ’10007 [msec]
I Reserved % OFF | Resere . ® oFF
s &
=]
oD
£ =z
3 b
4 - 0 -
S Point Table Positioning Setup
Fointtable No.| Feed speed | Target posiion ]
1 14.000 2000.000 Fuoint table Mo, :
2 30.000 5000000 — G
3 20.000 18000.000 |
4 15.000 18000.000 _ Cancel |
5 30.000 25000.000 IFED SpEEE):
] 45.000 50000.000 | 5.000 v| Immirmin]
7 5.000 £4000.000
g 15.000 75000.000 Setting position
9 45.000 90000.000 »
10 30.000 50000.000 L
11 15.000 20000.000 5 |5nnu.nnn e
12 5.000 5000.000

Settings and Parameters Editing

Servo parameter list x|
Parameter No. [ Mame | Data [ Unils [=]
Pn0102 Position Loop Gain 400 [1ig]

Pn0103 Inertia Ratio 0 [%]

Pn0104 2nd Speed Loop Gain 40 [HZ J
Pn0105 2nd Speed Loop Integral Time Con.. 2000 [0.01rns]
Pn0106 2nd Position Loop Gain 40 [1ig]

PRl 07 Bias 0 [rrmin)

Pno108 Bias Width Addition T [reference ..
Pn0109 Feed-forward 0 [%]

Fnot0s Feed-forward Filter Tirme Constant 0 [0.01ms]
Pno108 Galn-related Application Switches ooon

Pn010C Mode Switch Torgue Reference 200 (%)

Pn010D Mode Switch Speed Referance 0 [dmin]

Paii1ne Maide Swdte b e sleration N M Nrrinfel ;I
PnO404 parameter data reading from SRR Edit Cancel |
HENNENENNNENENED
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Overtravel Configuration

il N520XX Setup Tool [ [0 ]
File[F] Operate(R] SignallQ] PaointTable(T) ParameterP] Monitortd]  System(S]  HelpH]

Paramater Mo. [ Narme [ Data [ Units [~
Fnog12 Coordinate Type ooao

Pn0og13 One Machine Rotation/Command ... 8182 [reference .. J
Pr0g14 Backlash compensation value 0 H

Pnog1s Backlash compensation direction 0ooo

PnO&16 FPositive Software Limit A0500000 [0.001 ram]
Fnog17 Megative Software Limit -99995999  [0.001mm]
Pnog1a Machine Function Selection ooon

Pr0g1g Hardware Limit Function Selection o003

PrOgtA Hardware Limit Action ululeli]

FnoO81B Emergency Input Function Selection oooo

Fnogz1 Feed Speed for Positioning 24000  [mmimin]
P0G pscalDessITime Corstan
Onnaa9 Minenlnratinn Tirn Coneta

Parameter Mao.
Fnog16

Farameter name :
|Pusmve Software Limit

ISDSDDDDD [0.001mrm]

(=}
0K Cancel 8 o
2 %
Z3
Fieady Servo OFF b ain power OM i
- =
>
)
Homing Setup
il N5X2XX Setup Tool [ O[]

File[F] Operate(R] SignallQ] PaointTable(T) ParameterP] Monitortd]  System(S]  HelpH]

Paramater Mo. | Name | Data [ Units -
Pnosog Homing Mode 0o

P01 Horming Funetion Selection 0001

PhO202 Fead Speed for Homing 10000 [mmimin]
Pn0g03 Approach Speed for Homing 1000 [mmimin]
Pnogod Creep Speed for Homing 500 [mmimin]
Fno&0s Final Travel Distance for Homing 0 [0.001rmm]
Fnog0g Home Fosition Output Width 100 [reference ..
Pn0ogog Oftget for Home Position 0 [reference ..
ProgoA AcceliDecel T Constactioa s 2
PhOG1D A IR I E dit parameter [Select value)

Pn0O&11 Electric Gear| .

PnDe12 Coordinate Ty IPERERET N

Dwriad 2 Fima bachins  PI0S00

Parameter name :
Haming mode

Selectvalue

[usepc =l

Ok Cancel |

Fieady Servo OFF b ain power OM i

29
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I/O Connections

Example of I/0 Signal Connector (CN1, CN4)

Main Power
imC
{ L1 .
— L2 '
L1C ' '
L2C SGDH Servo Amplifier ' gnpcti)cgér .
1 ! !
o2 w5 Yre)
(] N/ '
B t Fe [ L N i
e sure to
ground—s-—= \Be sure to properly prepare the
end of the shieldeg wire.
: _1—37 Y ALO1 | Al d i tput:
10 arm code maximum output:
38 Operating voltage: 30V,
ALO3 ! - C
£ ] 39 ALO3 Operating current: 20mApc
]
vV
Backup battery 2.8 to 4.5V +—BAT (Mo
(When using an absolute encoder) = 2
. 25 -
v Y ICOIN+ Positioning completed
'-*» ' 26 /COIN (ON when positioning has
" been completed)
+24V |y 3.3kQ . 27
. =T ._{_ — /BK+ Brake output
. +24V 1S N ¥ IBK-  (Brake released when ON)
Used for external positioning move function 29
. TSP - ¥ /S-
L 5 3 =R 44 *
Positive overtravel — 2K /S-RDY+ Servo ready
(Forward run prohibited when OFF) tooe 't 30} /S-RDY- (ON when ready)
Negative overtravel L o E. 2~ 31
(Reverse run prohibited when OFF) — E- - & . * ALM+  Servo alarm output
=q ' .
Optional Home position near —0_C oo . ALM-  (OFF with an alarm)
Home position signal O ¢ E_ :_:l; - Photocoupler maximum output:
- Operating voltage: 30Vpc
Not used o =1 Yas Operating current: 50mApg

30

sed for data tracing and

«— Sigma Win
gighly accurate auto-tuning only).

CN10 Dual Port RAM

|_

Sigma Il Indexer JUSP-NS300

IP: Indicates twisted wire pairs.
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Sigma Il Indexer Application Module I/O

Sigma Il Indexer JUSP-NS300

SGDH Servo Amplifier

24Vpc
(sinking or sourcing) | CN10 Dual Port RAM |
e {r-s
S L = — 12)  Notch 1
EmSTOP ' - oteh 1+
OJ_Q 9 - =
- 13]  Notch 1-
Optional External PG* 10 Notch 2+
1,2, -
GND 3 |PGOV - 20/ Notch 2-
~—
IA 17 | IPA
B 19 | /PB 8
™
(72]
G
o
c 14 PC Photocoupler maximum output: n
Operating voltage: 30Vpc -}
Operating current: 50mApc =D
IC 15 | /PC
[

*Use for "Full Closed Loop " function (alternative position loop feedback). Refer to the User’'s Manual for details.

Sigma Il Indexer with DeviceNet™ JUSP-NS300
Pin Number Signal Description Pin Number Signal Description

1 PGOV signal ground 11 +24V 24V shared terminal for
external inputs

2 PGOV signal ground 12 NOTCH1+ Notch output 1

3 PGOV signal ground 13 NOTCH1- —

4 — — 14 PC Phase C input

5 — — 15 /PC —

6 — — 16 PA Phase B input

7 — — 17 /PA —

8 — — 18 PB Phase A input

9 EMSTOP 19 /PB —

10 NOTCH2+ 20 NOTCH2- Notch output 2
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Indexer Ratings and Specifications

The JUSP-NS300 application module uses ODVA DeviceNet™ Standard network connector, LED
status indicators, and address and baud rate settable switches.

Rotary switches (three)
. MAC I.D. (node address) 0 - 63

- . Baud rate selection: 125k, 250k, 500k
el «— CN11: Setting up, commissioning, and monitoring port
; -LEDs

. Module Status (MS)

. Network Status (NS)
-<¢— CNG6: DeviceNet™ network port
Local node 1/0
. CN1 (Refer to connections on previous page)
. CN4: Two optically isolated notch outputs

DeviceNet™ Application Module Specifications: JUSP-NS300

E Power Supply Method Supplied from the SGDH power supply.
g %’ Power Consumption 1.3W
= Consumption Current 250mA
°® External Dimensions (w, h, d)
= W N,
S inches (mm) 0.79 x 5.59 x 5.04 (20 x 142 x 128)
Approximate Mass in Ib. (kg) 0.441 (0.2)

Local Node Inputs and Outputs (Combined with the Amplifier’s 1/0)

Six optically isolated 24V inputs: Emergency Stop (E,Stop), latch,
Digital Inputs home near (DEC) switch, forward overtravel, reverse overtravel, and
inputs for an optional full closed loop feedback.

Ten optically isolated 24V outputs: alarm out, servo-ready, servo

Digital Outputs warning, holding brake, in-position, 3 alarm codes, and 2 notch setta-
ble outputs. Also included: a scalable encoder position output.

Servo System Specifications

13-bit incremental encoder (8,192PPR) for motors below 1hp

Motor feedback lution / standard
otorieedbackresolution / standar 17-bit incremental encoder (16,384PPR) for motors above 1hp

16-bit absolute encoder for motors below 1hp

Motor feedback resolution / optional
olorteechack resolution 7 optiona 17-bit incremental/absolute for motors above 1hp

Linear motor feedback resolution / standard | 0.078 micron (using 20 micron linear scale pitch)

115 V,; single-phase, 30 to 200W

230 V4 single-phase, 30W to 1.5kW

hoice of Amplifier si
Choice of Amplifier sizes 230 V,,, three-phase, 500W to 15kW

480 V. three-phase, 500W to 15kW

Environmental

Ambient/Storage Temperature 0° to 55°C / -20° to 85°C

Global Safety Certifications UL, CUL, CE, TuV
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Selecting Your Sigma Il Indexer System

Specify part number JUSP-NS300, the indexer add-on application module.
Use the tables beginning on the following page to specify choice of indexer interface cables, mating
connectors only, set-up and monitoring tools, and software.

System Configuration

Setup and mounting software (B) SGDH Amplifier

Sigma Il Application Module

NSXXX

y, o
b
B o

E i +—— o11CN setup software mating
J/E!DL A connector or cable

EDS Software File

bl

Power Components
(E) Additional

regeneration resistor
capacity (if necessary),
optional DC reactor, etc.

§ii<e—— eDeviceNet™ network connector
*1CN /O cable or connector

*4CN 1/O cable or connector

(A) Sigma Il servomotor or linear motor

(C) Pre-wired power and
feedback cables or

o
(=]
)
n
<
o
2]
2
]

(D) Connector kits for local - - —
cable assembly Specify a technical manual, if it is needed, on the servo
system purchase order:

DeviceNet Interface Unit Users Manual: SIE-C718-6

Linear Motor Users Manual: YEA-S800-39.11
(Manual provided at no charge with a purchase order, but must be requested).

Power Com pone nts (motor, amplifier, and connections for power and feedback)

Select the required power components (servomotor, power and feedback connectors or pre-wired
cables, amplifier, regenerative packs, etc.) from the following catalog pages.

Use this table to determine which catalog section describes the best servomotor for the application.

Application Requirements (Maximum) | Nymber|  System Voltage and Sigma Il Servomotor Series Selection Guide for
Speed | Rated Torque | Peak Torque |0f Motor| 100V, 200V, 200V, 480V, | Power Components
(rpm) oz+in[lb+in] {0z +in[lb+in]| Siz€S |Single-phase|Single-phase|Three-phase|Three-phase| Page Number *
5000 338 1010 6 SGMAH SGMAH — — 11
5000 676 2027 5 SGMPH SGMPH — — 29
3000 [845] [1988] 10 — — SGMGH — 57
5000 [140] [422] 6 — — SGMSH — 85
3000 [845] [1988] 10 — — — SGMGH 127
5000 [140] [422] 6 — — — SGMSH 139
6000 [43] [190] 2 — — — SGMUH 139
2000 [1240] [6120] 5 — — — SGMBH 165

* Yaskawa publication: Sigma Il Servo System Product Catalog Supplement G-MI#99001E.
Linear Motor Catalog KAE-S800-39.10
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Sigma Il Indexer Selection

Use the servomotor and amplifier selection of this catalog for specification and selection of Sigma |l
servomotor and servo amplifier.

Component Description Part Number Comments Item Class

Mounting hardware requirements: one
Sigma Il Add-on Indexer JUSP-NS300 ground strap mounting screw.
Application Module (See supplementary information on the next

page.)

Stock

Use the Sigma Il Application Module Mounting Dimensions on pages 75 to 82 for determining overall
indexer panel space requirements. For 480VAC large capacity amplifiers (22 - 55kW), refer to the
Sigma |l catalog for amp dimensions.

Indexer I/O Interface Cable Selection

Component Description (E) Part Number Comments Item Class

[
5 &
2%
ml

Z
¥
= W
[=4
o

Input/Output 1CN Cable
& Transition
Terminal Block

35mm DIN rail mountable; the
JUSP-TAS0P cable length is 0.5m.

Use the following key to specify

required cable length (last digit of Stock
Input/Output 1CN Cable « | the part number):
with Pigtail Leads JZSP-CKIO1-L(A)" | 1. 1 (standard)

2: 2m

3: 3m

1

Use the following key to specify

required cable length (last two
) : digits of the part number):

R 01: 1m (standard)

02: 2m

03: 3m

Input/Output 4CN Cable
with Pigtail Leads

1
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Use the following key to specify
required cable length (last two

Input/Output 1CN Cable digits of the part number):

Cable with Female JZSP-CKIOD-
*k D50: 0.5m
E)—Eub output Connec- ano 01: 1m (standard)
02: 2m
03: 3m

Use the following key to specify
required cable length (last two

Input/Output 1TCN+4CN
digits of the part number):

Cable with Female

D-Sub output Connec- e L A

(for use with

A

tor* Applicable only for D50: 0.5m
SGDH-1E (15 kW) and NS0 [aleeen) 01:  1m (standard)
below. 02: 2m

03: 3m

*The “(A)” at the end of the cable part number indicates the revision level. Revision level may be subject to change

prior to this catalog reprinting.

** 50 Pin Female D-Sub output connector mates to customer su 2olied third party terminal block. (e.g., Wago #289-
449, Weidmuller #919658, Phoenix #2283647, Amphenol/Sine #20-51039, and many others.

Mating Connector Selection

Component Description (E) Part Number Comments ltem Class
1CN Mating for SGDH I/O
Connector AP 50-pin
4CN Mati ;
Cannedtor” DE-9406973 Solder type with cover
Stock

3CN Peripheral
Mating Connector - YSC-1 -
CN11 Setup Software Strongly advised:YS-16 cable
Mating Connector - DISER R (next page)

Alternate source:
DeviceNet Mating . YDN-1 USA Phoenix Contact
Connector part number:

MSTB2.5/5-STF-5.08AU
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Supplementary Information

For grounding, connect the ground wire of the Sigma Il Indexer application module to the point
marked "G" on the SGDH servo amplifier. Refer to the following table for the proper screw size.

Servo Amplifier "G" Screw Comments
M3 x 10
SGDH-A3-02BE - . . . .
AR (round head phillips with split lock One supplied with NS300
SGDH-A3-10AE washer and flat washer
M4 x 10
SGDH-15-50AE o . . . .
(round head phillips with split lock One supplied with NS300
SGDH-15-50DE washer and flat washer
M4 x 8 . .
SGDH-60-1EAE e . . One supplied with NS300
SGDH-60-1EDE (roun\(ilgsehagr gﬁlg'ﬁztvw:;%;t lock Use front panel side screw hole.

e GROUND WIRE
[
(=
39
Q
;2 lZ VZQSEAWASERVOPACK S
o 0
= W
(=]
(=]
MCHAANGE v PWER<O

Example: For SGDH (30W to 5.0kW)
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Peripheral Device Selection

Component Description (E) Part Number Comments Item Class

86688

JUSP-OP02A-1
and
JZSP-CMS00-1

Hand-held Digital
Operator Panel

Portable unit with 1m adapter cable
for Sigma Il Indexer

Stock
N
Absolute Encoder Battery DE( =z JZSP-BAO1 3.6V, 1000mAh (lithium battery)
o
o
n o
2 X
Setup Software Interface . YS-16 Pre-wired 1.5m cable with oo
Cable for CN10 9-pin connector (RS232) for n £
NSXXX software 2
S5
Sigma Il Network Tools and Documentation
e Publication
Component Description (E) . Comments Item Class
Number

Includes :

* Yaskawa’s NSXXX monitor-
ing and set-up software for
Windows 95, Windows 98,

YEA‘%E]SSOO' and Windows NT. Stock

' * Electronic Data Sheet (EDS)
software for DeviceNet™ con-
figuration software manager.

+ NS300 User's Manual.pdf.

Fieldbus tools and
documentation®

*Available by request. Contact: literature@yaskawa.com.
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SIGMA Il - Profibus DP™ Connectivity for Single-Axis Positioning

Sigma |l Profibus Module - NS500

* Point-to-Point Positioning
* Precise Velocity Control

Used for a wide variety of applications, including:

* Conditional Profile Execution in response to an external input

For Additional Information Page(s)

Profibus DP™ Communication 40 - 4
Functional Features and Capabilities 42 - 45
Software Utility 46 - 47
I/O Connections 48 - 49
Indexer Ratings and Specifications 50

Indexer Selection/Ordering Information 51 - &5
Indexer Application Module Dimensions 7% - 82

Servomotor and Amplifier Ratings & Selections

*Sigma Il Servo System Product Catalog Supplement G-MI#99001E

Design Features

1.

Appl

Simplified Control System

For more information about Profibus™, visit www.profibus.com

Conformance Tested Profibus DP™ (EN50170), Device type: Generic I/O

Supports Profibus™ cyclic data transfer

Baud Rates: Autobaud detect sets the application module speed to 9600bps to 12Mbps
Easy to Set Up and Use
Just snap the JUSP-NS500 application module onto any Sigma Il SGDH servo amplifier
No programming required: Configure with Profibus™ conformance tested GSD file

Various Motion Control Functions

Point table positioning

. Edit up to 50 positions and corresponding speeds to the NS500’s set of parameters

via either Profibus™ or Yaskawa’'s NSXXX pc setup utility
External input positioning
Station number input (indexing a rotary table)
Positioning moves with up to 16 stages of speed changes
Homing: choice of four styles

ications

Semiconductor fabrication, test, and assembly equipment
Food processing and packaging

Pharmaceutical packaging and test equipment
Automotive assembly and test equipment

Material handling, pick and place, linear motor

Machine tool (tool changers, sheet feeders, etc.)

Certified International Standards

UL, cUL recognized (File #: E165827), CE compliance

Indexer

(=)
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2]
<
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Sigma Il Profibus Communication

The Sigma Il Indexer is a compact, cost-effective solution for the needs of both the machine OEM
and the end user. All servo loops and positioning functions are included in a self-contained servo
amplifier/indexer package. Machine controller to servo axis interfacing simplifies to Profibus DP™
communications and wiring.

Control System Architecture

1/0 FIELDBUS Master Module PrOflbUS PrOtOCOI

PLC or PC / . The Profibus DP™ specification divides network
A A A transmissions into three phases:
IE [H] [ [ Sosition. «  Parameterization: specifies DP services.
; . Configuration: the master transfers application
Position, + |_Data transfer /0 connection setup files to each node.
Aeceleratioy, «  Datatransfer: cyclic data exchange
Pecegraten +  Data transfer communication messages are suitable

I

for time-critical, control-oriented data.
=] . The Sigma Il messages are eight bytes long,
28 embedded within the data unit of the Profibus™ FDL
Servo amplifier slave m‘ Frame Format.

Profibus™ FDL Frame Overview

Profibus™ FDL Frame Format

Using the Eight-Byte Data Field

. DATA . Sigma Il with Profibus™ accepts two types of
c SD DA/SA FC NIT FCS| ED . o = e
5 ® u messages in the Data Unit Field for positioning
oo oo
o 5 FDL Telegram applications: .
X
o ® . Move commands (monitor and control)
= Where: .
8 SR fgtan De"!ianc;ter Data Link 'E)é = IIZ:)estitr]aticEr; gddress Set/seag Commands (Setup and
DATA UNIT=Data Field Length FGS = Frame Check troubleshooting)
ED =End Diameter Sequence

CRC = Cyclic Redundancy Code

Sigma Il Move Commands

Using move command messages
. Initiate positioning or speed control moves
Command Message Format . Communicate positioning move variables
. Activate point tables of index moves
. Activate homing, alarm reset, emergency stop, feed

Byte| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 |Bit2| Bit1 Bit 0

0 0 0 |ALRST|ESTP| 0 0 |SVON| C_STRT . X
1 Response type Qommand codex_ hold, and servo ampllﬁer functions
2 |HOME[PTBL] STN [STEP|FEED| ONHOLD CAN’GQ_ . Example Of Command Execution_
3] o 0 0 0 [ o [o[DR] INC N S .
|4 ] . Set the positioning command code and data
- Command data *_ Change the Command Start(C-Start), byte 0, bit 0,
[ 7 | AN omOto 1
Refer to the Profibus™ Interface Unit User’s Manual
(SIE-C718-8) for a detailed description of the command Positioning Command Codes Operation

bits. 0000 No operation

0001 Simple posil

0010 External

0011 Positioning with notch signal outputs
0100 Multi-speed posi
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Sigma Il Responses to Move Commands

Response Messages Response Message Format
. Reports the status of the current
.t.onin move | e in OSition near Byte| Bit7 Bit 6 Bit5 Bit4 Bit 3 Bit2 Bit 1 Bit0
pos!t! hg ’ 't" |p | ’ t 0 0 READY |PWRON|ESTP_R| ALRM |WARN|SVON_R|C_STRT R
ositon, home, overtravel, alarm, etc. 1 Response type Command code
. E/IOVG data can be COlleCted in the 2 |HOME_R AI’TBLfR STN?R\\STEPfR FEED R| 0 |HOLD_R| PRGS
3 POT NOT | INPOS \{\IEAR HOME_P| 0 DIR_ R INC_R
response. See the response type table at [ 4]
the nght % esponse data
. The data requirements in the response 7
message are specified in the command
message, byte 1, bits 4 through 7, (as Resporse e | gt e ()

0000 Command position (RU) Refer to the Profibus DP™
shown on the Command.Message et i Refer to the Profibus DP™
Format table on the previous page). cooung ot () ———]  (SIE-C718-8) for a detailed

0011 peed ( ot ;

«  Response codes are returned in the e | P of the status bits.
response message (byte 1, bits 4 through Toio e rorr
p ge (byte 1, g

7) along with the data.

Sigma Il Set/Read Commands and Command Codes

Set/Read messages enable user friendly network Command Message Format
routines that can reconfigure machine positioning
variables, initialize setup routines, enable auto- Byte|Bit7 |Bit6 [Bit5 |Bit4 [Bit3 |Bit2|Bit1 |Bit0
tuning, source alarm and warning data, etc. These 0] 1 [ 0 JALRSTIESTP| 0 [ 0 |SVON[C_STRT
functions are available to any master on the network. : 0 Command code S
Uses of Set/Read Messages 3 C"m’“awber / L5
. Set up and configuration data [ 4 | Z3
«  Edit parameters e Cpffmand message a2
. Set/edit preprogrammed point tables of [ 7 | =
index moves T
. Report alarm codes 2000 [Roaperion
+  Use with data transfer /O communication oo Vo o
Defining Set/Read Messages (versus move ol Jimomt
command messages) T
. Set by byte 0, bit 7 = 1
. It is not necessary to specify response

type for Set/Read commands

Response Message Format
Bit7 | Bite | Bit5 | Bita | BN | Bit2 | Bt | Bit0
T | READY |PWRON|ESTP_R| ALRM JWARN|SVON_R| C_STRT R
0 NCommand code\

Command Codes Byte
. Set "No Operation" to prevent execution
of commands.
. Out-of-range parameters generate a
setting error (WARN bit)

Command number

response data

\.‘m|m‘4> w‘w NS
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Sigma Il Profibus™ Functional Features and Capabilities

Sigma Il Profibus™ acts as a servo position or velocity controller slave to a master controller. For
application flexibility, use a data transfer connection from the applications software to dynamically
load incremental or absolute point-to-point positioning data. For these applications use:
. Simple positioning
. Simple positioning with notch outputs
. External input positioning
. Multistage velocity positioning
For precise velocity control only, use Feed operation. For applications where the parameters of the
positioning moves can be preset, use:
. Stepping operation
. Point-table positioning
. Station number positioning (rotary table operation)
Note: Establish or change parameters of a preset move with an GSD file configuration, Yaskawa’s Windows NSXXX software utility,
or a dynamic Sigma Il data transfer of Set/Read Commands. For more permanent settings, recycle the power or issue a unit
reset command (to move the parameters into non-volatile memory).

Stepping Operation

How it works:

. When the STEP bit turns ON, the axis moves in the
specified direction (DIR bit).

. Use command data to select one of four preset

' A=A\ parameters that define the step distance. Moves can be

- TN\ e/ e incremental or absolute.

. When the STEP bit turns OFF during movement, step
movement is cancelled.

. Additional parameters to help define the stepping opera-

Velocity

sTeP __ | LI L
oR ___ L

STEP bit: Refer to the Move Command tion are preset to determine:
message format, byte 2, bit 4. . '
_ . Approach velocity (v) and acceleration/
DIR bit: Refer to the Move Command . . .
message format, byte 3, bit 1. deceleration type (eight types are available,

including S-curve)
. Acceleration/deceleration values

Feed Operation

How it works:
. While the FEED bit is ON, the axis jogs in the direction

T 7\ specified.
. TN /time . Use command data during movement to set or override
: the preset velocity feed.

Velocity

Feep | I_i (I

. 1 «  Parameters are preset to determine:
FEED bit: Refer to the Move Command ° Feed Ve|OCity (V)
message format, byte 3, bit 3. +  Acceleration/deceleration type

. Acceleration/deceleration rate
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Point Table Positioning

PRESET INDEX MOVES
How it works: PO TRSLE | TARGET POSITION | POSITIONING VELOGITY
. Use command data to select point table number and 1 Xi i
then the PTN bit to initiate positioning. % X0 veo
. Fifty positioning points are available. vetocty
. Point table parameters are preset to determine: /_\

. Target position ] X R

. Positioning velocity . :

PTN | L] |

PTN bit: Refer to the Move Command
message format, byte 2, bit 6.

Simple Positioning

How it works:

. Use simple positioning to receive target position data from
a Profibus™ master controller’s application software.

Velocity

«  When the C_STRT bit turns ON, the system moves from | s
the current position to the target position. E e
. Communicate target positions with a move command cemr— L
message* using the positioning command code (set to TR e e oot byia 0 it 0.

0001) and command data set with the target position.
. Velocity, acceleration type, and acceleration rate work the
same way as in stepping operation.

(=}
* Refer to the Move Command Message Format on page 40. §
Z
Positioning with Notch/Zone (PLS) Outputs | |3
=
How it works: ey . .
. Use the same procedure as simple positioning, except the S\
positioning command code is to 0011. = —
«  Two settable notch signal outputs are available. P cumeRen,
. . cswr___ [ "
. Notch signal output ON and OFF positions can be ! !
: Nor— I
incremental or absolute.

Output _I—l—
NOTCH2

External Input Positioning

How it works:

. Use the same procedure as simple positioning, except the R :
positioning command code is 0010. /—\_\ E

. When the EXTP (external input signal) is activated during r " Extomal positoring T
a move, the system will perform the final positioning. R e s I
. Parameters determine: o M
. External positioning distance =P

. External positioning velocity
43



Sigma |l Profibus Module - NS500

[
= &
3%
ml

>
-7
= O
o
o

Multi-Stage Velocity Positioning

How it works:

I Time

c_sTRT__| | I .

C_STRT bit: Refer to the Move Command
message format, byte 0, bit 0.

Use the same procedure as simple positioning, except the
positioning command code is 0100.

During axis movement, after reaching the parameter’s
initial target position, the axis switches to the next speed
and moves to the position specified in the next step.

A maximum of 16 steps are available.

Parameters set:

. The number of steps

. Reference velocity

. Acceleration/deceleration

Station Number Positioning

Velocity/|

stv ] L] L

DIR : i—

STN bit: Refer to the Move Command
message format, byte 2, bit 5.

44

How it works:

The system will index to the prescribed station number
when the STN command bit is turned ON. The target
station is defined with command data in the move
command message (refer to page 36).

Define (by parameter) up to 32,767 equidistant stations
per rotation.

Set the direction of rotation with the DIR bit or set the
system (by a parameter) to automatically select the
shortest distance.

Set acceleration and deceleration with parameters.
Accommodate rotary systems with gearing or belt ratios
with parameters for electronic gear ratios.
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Homing
Homing type 0
HOME __ | ' E L
Encoder : "1
DEC i
Homing type 1
Velociy How it works:
approsch speed When the HOME bit turns ON, the system returns to the home
| i e position at the programmed speed and direction. After
; e reaching home, the position of the Sigma Il Profibus™ resets to
rove — : L zero.
Input U . If the HOME bit turns OFF during the procedure, the rest

of the homing operation is cancelled.
. Homing methods:
. Type 0: DEC and Encoder Phase C
Homing type 2 «  Type 1: Zero Input
. Type 2: DEC and Zero Input
. Type 3: Encoder Phase C
velociy . Use parameters to set:
‘ /_\g\ng:;ds » . Homing direction
S «  Homing approach and creep speed
: *  Acceleration/deceleration velocity
" L — «  Acceleration/deceleration type

Input ' ' 1] . . .
oec i . Home offset (zero-point return final travel distance).

Indexer

[ ' : Time

[=}
(=3
n
]
i
o
7
-
=,

Homing type 3

Velocity

approach speed

/—\creep speed
'

[ : Time

HoME __ | E |

Encoder, "
Phase C
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Sigma |l Profibus™ Software Utility

The Electronic Data Sheet (GSD) file is the recommended setup utility to configure Sigma Il
Profibus™ from the network software manager. Use Yaskawa’s NSXXX software for local setup of
the Sigma |l Profibus™ via personal computer. The following are examples of this software and the
utilities available through the GSD file.

Monitoring/Setup Software Positioning Setup

sil [CN1Jinput signal 0:Close :Open ®OFF | alm  Alarm & OFF Positioning kind

i1 [CHlinput signal 0:Closed :Open ® OFF | coin Positioning completed : Won
siz  [CM1Jinput signal 0:Glose :Open % OFF | vomp Speed coincidence % oFF " ABS «

§i3  [CH1linput signal 0:Cloge :Open SN tgon  Sewomotor rotating . % oFF Stop |
si4 [CH1lInput signal 0:Closel :Open @ OFF | srdy  Servoready : GoN Feed speed ;

si5  [CN1JInput signal D:Closer :Open ® OFF ot Torque limiting : % oFF _

6 [CN1linput signal 0:Closef :Open ® OFF | vit  Speedlimiting : % oFF 1000.00 | [mmimin]

Reserved SON | bk Brake output - Won

Target position :

I 1000.00 vl
exst  External start % OFF | Resene % oFF [mm]

exsp  External stop ® 0FF | Resere - % ofF

esp  Emergency stop % 0FF | Resene . ®orr Continuos operation

A or B-phase broken L oN | Resewe . ® oFF

C-phase hroken SON | Reseme : ®oFF Interval :

DeviceNet communication power WON | Reseme @ OFF

1000 [mzec]

Resenved & OFF | Reserve & OFF

Reserved % OFF | Resere & orF

Point Table Positioning Setup

Pointtable Mo. | Feed speed | Target position Fointtable Mo, :
1 14.000 3000.000 Im
2 30.000 5000.000 PE— |
3 20,000 18000.000 Feed speed :
4 15.000 18000.000 5.000 = [ ——
a 30,000 25000.000
A 45.000 a0000.000 Setting position
7 5.000 E4000.000
8 14.000 Ta000.000 ¢ Current pasition
9 45.000 90000.000
10 30.000 50000.000 o I’mu'DDD (mm
11 14.000 20000.000
12 5.000 A000.000

Settings and Parameters Editing

Farameter ho. | Name | Data | Units. L‘_l
Pn0102 Position Loop Gain 400 [11g]

Pn0103 Inertia Ratio o [%]

Pn0104 2nd Speed Loop Gain 40 HA J
Pn0105 2nd Speed Loop Integral Time Con.. 2000 [0.01ms]
Pn0108§ 2nd Posifion Loop Gain 40 [1ig]

Pno107 Bias 0 [imin]

Pn0108 Bias \Width Addition T [reference ..
Pn0109 Feed-forward 0o [%)

Pr010A Feed-forvward Filter Time Constant 0 [0.01rms]
Pn0108 Gain-related Application Switches 00on

Pn010C Mode Switch Torgue Reference 200 [%)

Pn010D Mode Switch Speed Reference 0 [rirmin)

PaN1nE Mirla St b Arrelaratinn MM Arirsinie) ;I
Pno404 parameter data reading from NS Edit Gancel |
AENENNNNENENERER
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Overtravel Configuration

(&l NSXXX Setup Tool =] E3
FilelF] Operate(R] Signalld] PaintTable(T] ParameterF] MonitorM]  Spstem[S]  HelpH]

DOption parameter list
FParameter Nao | MName | Data| Units I;I
Pn0g12 Coordinate Type aooo
Pn0&13 Cne Machine RotationiCommand 8192 [reference J
Pnog14 Backlash compensation value o [

Pnog1s Backlash compengation direction 0000

FPnog16 Fositive Software Limit 60500000 [0.001mm]
Pn0g17 Megative Software Limit -09999999  [0.001mm]
Proa1a Machine Function Selection nooo

Frnos1g Hardware Limit Function Selection o003z

Frog1as Hardware Limit Action ooan

PnOg18 Emergency Input Function Selection oooo

Pn0az1 Feed Speed for Positioning 24000 [rmmfmin]
Cnnoaa Finealoratinn Tima fancto

FParameter Mo. :
Pn0g16

Farameter name
|Positive Software Limit

40500000 [0.001 mm]
Ok Cancel
Ready Serva OFF Main power ON v
(=
(=]
N -
1ol NS> Setup Tool M= E N 2
File[F] Operate(R] SignallQ] PaointTable(T) ParameterP] Monitortd]  System(S]  HelpH] ZI Q
oo
(2=
)
S
Paramater Mo, | Name | Data | Units -
Fnogoo Homing Mode oo
Fnogm Homing Function Selection oom
PROS02 Feed Speed for Homing 10000 [rmimin]
Pn0g03 Approach Speed for Homing 1000 [mmimin]
Pnogod Creep Speed for Homing 500 [mmimin]
Fno&0s Final Travel Distance for Homing 0 [0.001rmm]
Fnog0g Home Fosition Output Width 100 [reference ..
Pn0ogog Oftget for Home Position 0 [reference ..
ProgoA AcceliDecel Tizs e 2
PhOG1D A IR I E dit parameter [Select value)
Pn0O&11 Electric Gear| .
PnDe12 Coordinate Ty IPERERET N
Dwriad 2 Fima bachins  PI0S00

Parameter name :
Haming mode

Selectvalue

[usepc =l

Ok Cancel |

Fieady Servo OFF b ain power OM i
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I/O Connections

Example of I/O Signal Connector (CN1)

Main Power
iMC
| L1 \
— L2 '
L1C : :
L2C SGDH Servo Amplifier ' Optical .
1 1 encoder
: () |
e © /. '
Be sure to () \ -----------
ground—="= [1CN] Be sure to properly prepare the
1eN end of the shielded wire.
Qﬁ 37
10 _J—f ALO1 | Alarm code maximum output:
38 ALO3 L Operating voltage: 30Vpc
£ 39 Operating current: ZOmRDC
ALO3
+
vV
Backup battery 2.8 to 4.5V —BAT (o4
E (When using an absolute encoder) - 2
s Wm
gy
% Z 25
o e /COIN+ Positioning completed
= g "*' /COIN (ON when positioning has
o e " been completed)
+24V, 3.3kQ
+ N 7 * - 274 /BK+ Brake output
""" 1 1
*24V 0 ¥ 2K - T8 284 Bk-  (Brake released when ON)
- ; - - 29
External positioning move function —0 ¢ JEXT1 |44 E}. 2K~ ,_*_ " 30 Y /S-RDY+ Servo ready
Positive overtravel P.OT 1" :':& “_. . ¥y IS-RDY- (ON when ready)
(Forward run prohibited when OFF) —0 C ST . 31
Negative overtravel N-OT E— il:f ~ ._*, ALM+  Servo alarm output
(Reverse run prohibited when OFF) —0 ¢ - - T ALM-  (OFF with an alarm)
Optional Home position near L 5 o—DEC l41 'L_ K- Photocoupler maximum output:
»—|:|—-| - Operating voltage: 30Vpc
Home position signal o o [EXT2 )45 : :—:>|§_' Operating current: 50mApc
6 3K — Sli};ma Win )
g. sed for data tracing and
ighly accurate auto-tuning only).

_| CN10 Dual Port RAM |_

Sigma Il Indexer JUSP-NS500

IP: Indicates twisted wire pairs.
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Sigma Il Indexer Application Module I/0 (CN4)

Sigma Il Indexer JUSP-NS500

SGDH Servo Amplifier

24Vpc
(sinking or sourcing) | CN10 Dual Port RAM |
e {r-s
L L = — 12)  Notch 1
EmSTOP ! - otch 1+
OJ_Q 9 ” =
- 13 Notch 1-
Optional External PG* 10 Notch 2+
1,2, -
GND 3 |PGOV - 20]  Notch 2-
—
A 17 | IPA
/B 19 | /PB
c 14 PC Photocoupler maximum output:
><>< Operating voltage: 30Vpc
Operating current: 50mA
Ic 15 | /pc perating pe
[

o
*Use for "Full Closed Loop " function (alternative position loop feedback). Refer to the User’'s Manual for details. 8
2
o
n
9’
Sigma Il Indexer with Profibus™ JUSP-NS500
Pin Number Signal Description Pin Number Signal Description
1 PGOV signal ground 11 +24V git\é fnh:l"'ii‘:)ltﬁsrm'”a' for
2 PGOV signal ground 12 NOTCH1+ Notch output 1
3 PGOV signal ground 13 NOTCH1- —
4 — — 14 PC Phase C input
5 — — 15 /PC —
6 — — 16 PA Phase B input
7 — — 17 /PA —
8 — — 18 PB Phase A input
9 EMSTOP 19 /PB —
10 NOTCH2+ 20 NOTCH2- Notch output 2
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Indexer Ratings and Specifications

The JUSP-NS500 application module uses Profibus™ Standard network connector, LED status indi-
cators, and address and baud rate settable switches.

Rotary switches (two)
. Station Addresses 0 - 126

. Module Status (ERR)
. Network Status (COMM)
CN6: Profibus™ network port
Local node I/O
. CN1 (Refer to connections on previous page)
. CN4: Two optically isolated notch outputs

Profibus™ Application Module Specifications: JUSP-NS500

Power Supply Method Supplied from the SGDH power supply.
Power Consumption 1.3W
Consumption Current 250mA
External Dimensions (w, h, d)

inches (mm) 0.79 x 5.59 x 5.04 (20 x 142 x 128)
Approximate Mass in Ib. (kg) 0.441 (0.2)

Local Node Inputs and Outputs (Combined with the Amplifier’s 1/0)

Six optically isolated 24V inputs: Emergency Stop (E Stop), latch,
Digital Inputs home near (DEC) switch, forward overtravel, reverse overtravel, and
inputs for an optional full closed loop feedback.

Ten optically isolated 24V outputs: alarm out, servo-ready, servo

Digital Outputs warning, holding brake, in-position, 3 alarm codes, and 2 notch setta-
ble outputs. Also included: a scalable encoder position output.

[
= &
3%
ml

>
-7
= O
o
o

Servo System Specifications
13-bit incremental encoder (8,192PPR) for motors below 1hp

Motor feedback lution / standard
otor ieedback resolution / standar 17-bit incremental encoder (16,384PPR) for motors above 1hp

16-bit absolute encoder for motors below 1hp

Motor feedback resolution / optional
olorteechack resolution 7 optiona 17-bit incremental/absolute for motors above 1hp

Linear motor feedback resolution / standard | 0.078 micron (using 20 micron linear scale pitch)

115 V. single-phase, 30 to 200W

230 V4 single-phase, 30W to 1.5kW

hoice of Amplifier si
Choice of Amplifier sizes 230 V,, three-phase, 500W to 15kW

480 V4. three-phase, 500W to 15kW

Environmental

Ambient/Storage Temperature 0° to 55°C /-20° to 85°C

Global Safety Certifications UL, CUL, CE, TUV
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Selecting Your Sigma Il Indexer System

Specify part number JUSP-NS500, the indexer add-on application module.
Use the tables beginning on the following page to specify choice of indexer interface cables, mating
connectors only, set-up and monitoring tools, and software.

System Configuration

Setup and mounting software (B) SGDH Amplifier

NSXXX Sigma Il Application Module

v

—=a

GSD Software File

bl

Power Components
(E) Additional

regeneration resistor
capacity (if necessary),
optional DC reactor, etc.

(C) Pre-wired power and
feedback cables or

000

*11CN setup software mating
connector or cable

eProfibus™ network connector

¢1CN /O cable or connector

*4CN 1/O cable or connector

(A) Sigma Il servomotor or linear motor

_ Specify a technical manual, if it is needed, on your servo
(D) Connector kits for local
cable assembly System purchase order:
Profibus™ Interface Unit Users Manual: SIE-C718-8
Linear Motor Users Manual: YEA-S800-39.11
(Manual provided at no charge with a purchase order, but must be requested).

(=)
(=]
7]
2]
<
o
2]
2
=

Power Com pone nts (motor, amplifier, and connections for power and feedback)

Select the required power components (servomotor, power and feedback connectors or pre-wired
cables, amplifier, regenerative packs, etc.) from the following catalog pages.

Use this table to determine which catalog section describes the best servomotor for the application.

Application Requirements (Maximum) | Nymber| System Voltage and Sigma Il Servomotor Series Selection Guide for
Speed | Rated Torque | Peak Torque |of Motor | 100V, 200V, 200V, 480V, | Power Components
(rpm) oz+in[lb+in] {0z *in[lb+in]| Siz€S |Single-phase|Single-phase|Three-phase|Three-phase| Page Number *
5000 338 1010 6 SGMAH SGMAH — — 11
5000 676 2027 5 SGMPH SGMPH — — 29
3000 [845] [1988] 10 — — SGMGH — 57
5000 [140] [422] 6 — — SGMSH — 85
3000 [845] [1988] 10 — = — SGMGH 127
5000 [140] [422] 6 = = = SGMSH 139
6000 [43] [190] 2 — — — SGMUH 139
2000 [1240] [6120] 5 — — — SGMBH 165

* Yaskawa publication: Sigma Il Servo System Product Catalog Supplement G-MI#99001D-Sigmall.
Linear Motor Catalog KAE-S800-39.10
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Sigma Il Indexer Selection

Use the servomotor and amplifier selection of this catalog for specification and selection of Sigma |l
servomotor and servo amplifier.

Component Description Part Number Comments Item Class

Mounting hardware requirements: one
ground strap mounting screw.
(See supplementary information on the next

page.)

Sigma Il Add-on Indexer

Application Module Stock

JUSP-NS500

Use the Sigma Il Application Module Mounting Dimensions on pages 75 to 82 for determining overall
indexer panel space requirements. For 480VAC large capacity amplifiers (22 - 55kW), refer to the
Sigma |l catalog for amp dimensions.

Indexer |/O Interface Cable Selection

Component Description (E) Part Number Comments ltem Class

Input/Output 1CN Cable

. 35mm DIN rail mountable; the
%Tr;ﬁiﬂzf'g?ock JEIFELAE cable length is 0.5m.

&
X

Use the following key to specify

required cable length (last digit of Stock
Input/Output 1CN Cable g N « | the part number):
with Pigtail Leads JZSP-CKIOT-D(A)" | 4.” "4 (standard)

2: 2m

-
-
2%
ml

Z
Xz
= a0
(=
o

1

3: 3m

Use the following key to specify

required cable length (last two
) ] digits of the part number):

CKI-NS300-0000 01: 1m (standard)

02: 2m

03: 3m

Input/Output 4CN Cable
with Pigtail Leads

1
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Use the following key to specify
required cable length (last two

Input/Output 1CN Cable digits of the part number):

Cable with Female JZSP-CKIOD-
*k D50: 0.5m
tI?)—r§ub output Connec- Ono 01: 1m (standard)
02: 2m

03: 3m

Use the following key to specify
required cable length (last two

Input/Output TCN+4CN
digits of the part number):

Cable with Female

D-Sub output Connec- CKI-NS300D-CICI*

A

tor* Applicable only for I(rf%elj(zer)with NS500 D50: 0.5m
SGDH-1E (15 kW) and 01: 1m (standard)
below. 02: 2m

03: 3m

*The “(A)” at the end of the cable part number indicates the revision level. Revision level may be subject
to change prior to this catalog reprinting.

**50 Pin Female D-Sub output connector mates to customer sugplied third party terminal block. (e.%,
O -

Wago #289-449, Weidmuller #919658, Phoenix #2283647, Amphenol/Sine #20-51039, and many
ers).

Mating Connector Selection

o
Component Description (E) Part Number Comments Item Class -
0o
for SGDH I/0O o é
1CN Mating or o
Connector @ JZSP-CKI9 50-pin (g =
-
4CN Mati .
Cannedtor @ DE-9406973 Solder type with cover
Stock
3CN Peripheral
Mating Connector - YSC-1 -
CN11 Setup Software Strongly advised: YS-16 cable
Mating Connector - DE9404559 (next page)
Standard 9-pin male D-Sub
Profibus Mating . connector. (Note: termination
Connector resistors are required for the
end of the network.)
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Supplementary Information

For grounding, connect the ground wire of the Sigma Il Indexer application module to the point
marked "G" on the SGDH servo amplifier. Refer to the following table for the proper screw size.

Servo Amplifier "G" Screw Comments
M3 x 10
SGDH-A3-02BE - . . . .
AR (round head phillips with split lock One supplied with NS500
SGDH-A3-10AE washer and flat washer
M4 x 10
SGDH-15-50AF (round head philiips with split lock One supplied with NS500

SGDH-15-50DE washer and flat washer

One supplied with NS500
Use front panel side screw hole.

SGDH-60-1EAE

M4 x 8
SGDH-60-1EDE (round head phillips with split lock

washer and flat washer

G GROUND WIRE
T osromex
OEE[®)
VODESET “A” N 4
Q vine o O

Example: For SGDH (30W to 5.0kW)

[
= &
3%
ml

>
-7
= O
o
o
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Peripheral Device Selection

Component Description (E) Part Number Comments Item Class

86888

JUSP;?]zozA'1 Portable unit with 1m adapter cable

JZSP-CMS00-1 for Sigma Il Indexer

Hand-held Digital
Operator Panel

Stock
N
Absolute Encoder Battery DE( ==z JZSP-BAO1 3.6V, 1000mAh (lithium battery)
Setup Software Interface . YS-16 Pre-wired 1.5m cable with
Cable for CN10 9-pin connector (RS232) for
NSXXX software
Sigma |l Network Tools and Documentation 3y
25
& £
oot -]
Component Description (E) Publlcatltzn Comments Item Class B
Number

Includes :

* Yaskawa’s NSXXX monitor-
ing and set-up software for
Windows 95, Windows 98,

VEA-CD-S800- and Windows NT. Stock

:  Electronic Data Sheet (GSD)
software for Profibus™ con-
figuration software manager.

* NS500 User's Manual.pdf.

Fieldbus Tools and
documentation®

*Available by request. Contact: literature@yaskawa.com.
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NOTES
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MP940 - A 1.5 axis machine controller

Used for a wide variety of functions, including:

& ~ *» Positioning, speed, synchronous phase or torque control includ-
ing on-the-fly mode switching

V;?S;.Z‘Tf;“ S = 2 . i i i i i i
mm ;/ Includes registration, following, electronic camming and gearing
O 4 For Additional Information Page(s)
=18 i Functional Features and Capabilities 58 - 59
- B Control System Architecture 60 - 61
5 Programming Environment 62 - 65
s A y MotionWorks+™ Software Features 62 - 63
R ) MotionWorks Software Features 64 - 65
=8 ' I/O Connections 66 - 67
e MP940 Ratings and Specifications 68
Remote 10 Ratings and Specifications 69 - 70
MP940 Selection/Ordering Information 71 - 74
Application Module Dimensions 75 - 82
Servomotor and Amplifier Ratings & Specifications *
Integrated Sigma Il servo *Sigma Il Servo System Product Catalog Supplement G-MI#99001D-Sigma Il

amp with MP940 controller

Design Features

1. Easy to Use
. Integrated 1.5 axis motion control with a built-in programmable logic control (PLC)
. Any size Sigma Il Servo amplifier provides for an add-on MP940 module: reduces wiring and
panel space requirements
. Local programmable 1/O: eight 24V inputs/outputs (with auxiliary encoder axis input), two
high speed registration inputs, one 16 bit analog input and output
. Standard remote 1/0O network or optional Devicenet Fieldbus provides the link to distributed
control
. A variety of optional remote I/0O modules available for distributed control
Two Memobus serial ports standard
2. Slmple to Set Up and Configure
System design, debugging, and maintenance in a single development environment for
motion and sequence

. Choice of ladder based programming (MotionWorks ™) or an icon graphical (Motion-
Works+TM) programming environment
. Includes a rich set of motion and sequence programming commands including floating point

math and trigonometric functions

. Up to eight simultaneous multitasking programs

. Large programmable memory: 80kB (approx. 2000 lines of user program)
3. Application Emphasis

. Feed-to-length, flying cut-offs, roll feeding, bag making, press feed

. Packaging, form, fill, seal and random infeeds

. Linear motors, linear slides, indexing conveyors and rotary tables

. Pick and place systems
4. UL, c-UL recognized (File # E165827) and CE compliance tested
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Functional Features and Capabilities

Labeling Application

af

In this application, a roller or set of pinch rollers feed labels through a
labeling head. The product approaching a labeling head triggers a sen-
sor, which initiates the MP940 profile. The predefined profile causes the
label to be pulled through the labeling head and applied to the product.
The servo must provide low acceleration to prevent tearing the labels and
quick deceleration to stop between tightly placed labels. The control can
compensate for variation in package separation and changes to con-
veyor speeds.

Cut-To-Length

T

1
&

The performance of many applications, in particular those requiring con-
ditional indexing, can be improved by obtaining real-time position infor-
mation. In order to improve thru-put, the MP940 utilizes dedicated high
speed input for capturing registration marks at the highest possible pro-
cess speeds. This input can acquire and store the position of the motor
or external encoder in less than 30 microseconds.

A system that is synchronized by an MP940 provides faster and more
accurate cut lengths exactly placed on the registration marks or adjust-
able offsets.

Coil Winding

58

The product is wound onto a bobbin that rotates at a constant speed. The
filament will be laid onto the bobbin by a ball screw driven guiding mech-
anism that will slowly decrease its travel rate as the winding diameter is
increased.

With an MP940 servo system, complex changes of ratio based on master
position are possible. In addition, the arm must reverse quickly at the end
of the move.

These processes are done at a very high speed and precise motion con-
trol is required for consistency and quality in high production environ-
ments. Product changeover is easily programmable with an MP940
servo system.




Functional Features and Capabilities

Sigma |l Motion Module - MP940

Random Timing In-feed - Conveying

Frequently, a product at a particular point in a process arrives with non-
repeatable, or random timing. In this application, a product needs to be
placed on an exit conveyor with perfect spacing to ensure it can be
wrapped and packaged accurately.

The MP940 servo system regulates the spacing on an output conveyor
by advancing and retarding conveyor position and speed to obtain the
required shift and then matching speed with the feeding conveyor for a
smooth transition.

Feed To Length

Many process lines that unwind a roll continuously and feed a converting
process in discrete moves use an MP940. The servo feeds a variable
length of material to the process and can include an optional external
encoder to compensate for material slippage. In addition, an MP940 ana-
log output varies the speed of the unwind roll as the depth of the material
accumulator and the diameter of the unwind roll changes.

Electronic Cam

Conventional

MP940/Sigma I

Machines that previously required mechanical cam changes for product
or process changes may now be settable and reconfigured electronically.
The servomotor is linked to a master encoder with synchronized phase
control mode. With synchronized phase control mode, the AC servo sys-
tem moves the same way as with a mechanical cam.

With an MP940, each cam profile can have as many as 20 definable seg-
ments with each segment curve shape settable with 21 available shapes
including straight line, parabolic, simple harmonic, cycloidal, modified
trapezoidal, modified sine, asymmetrical cycloidal, etc.

The electronic cam is an ideal mode for periodic operation, especially
those requiring varying gear ratios along the motion cycle. Such applica-
tions include flying shears, rotating knives, and packaging systems.
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Control System Architecture

The MP940 provides solutions for applications that previously required more wiring and additional
controllers. It is designed to plug in to any size Sigma Il servo amp and share a common back-
plane. All servo loops, trajectory planning, sequential and I/O control are included in a self con-
tained servo/motion controller package. This reduces system bottlenecks, simplifies control and
programming and boosts overall system performance. High performance MP940 motion control
moves your machines and/or parts quickly and precisely to increase productivity and business
profit.

Standalone Motion Control Applications

For applications with a fixed amount of I/O require-
ments, the MP940 includes a rich instruction set of
ladder, math, and motion functions with 80kB of
memory and 32-bit processing power for several
motion programs, conditional logic, fault handling
and power-up routines.

Optional H.S. Input 2

rregistration npLt Local 110 One serial RS232 interface port and one serial

8 programmable [0 RS422/485 interface port utilize an industry standard
;;;3‘”9 nput, T analod Memobus protocol making digital adjustments of

4 acditionsl motion inputs - Machine set-ups, parameters, and process variables
thame, avertravel, etc)  easy to set up from an operator panel. HMI vendors

include; Exor, Red Lion, Eason, Cimrex, TCP, etc.

System voltages (VAC): 100, 200 or 400
35 servo sizes: 13.5in. 0z. to 6120 in. Ibs. peak
torque.

Optional encoder <2
=fallawing
=Camming
=meating

Standalone Distributed Control Applications

Larger systems link (no additional MP940
hardware requirements) remote /O mod-
ules, and Sigma 1I/MP940 axes. Up to 8
bytes of input and 8 bytes of output data
can be shared with each node in real time
with up to 14 MP940 nodes per system.
Multiple servo axes can be synchro-

Optional H.3. Input nized within 2 ms.

=registration input v K . v _-E ’:E r
= - Bl Lo E Tl Eight standard panel mounted remote 1/0
TR Y 8programmable Vo - Y .
Optional encoder 22 USSR Y 1 analog input, £ “~ y 52w MPMO  modules:

=fallawving
=Camming
=earing

1 analog out *16 pt. 12/24 VDC inpUtS

* 16 pt. 12/24 VDC outputs
* 8 pt. 100 VAC inputs

* 8 pt. 200 VAC inputs

* 8 pt. 100/200 VAC outputs
* 8 pt. relay outputs

* 4 pt. A/D inputs

* 4 pt. D/A outputs
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Peripheral Connection to a PLC

A PLC is the most common type of machine control.
However, suppliers have difficulty maintaining state

_ of the art high performance motion control. The
Micro PLCs j"dc MP940 has unique features to help integrate it easily

-Address & initiate
pre-configured
index moves

with an existing PLC control system:
¢ functions controlled via discrete I/O
* DeviceNet fieldbus interface

Recent advances in fieldbus increase the flexibility
of communications with many different elements of

Master Scanner Module

T =T |5‘ I the control system. MP940 allows high performance
D|E WE |H| H"’DHE motion control wider accessibility from cell and pro-
| Devicenet Network (Up 10 63 nodes) X cess controllers. This simplifies monitoring, set-up

and troubleshooting of the machine and process.

* ODVA conformance tested

+ Device type: communication

* Supports DeviceNet poled I/O

» Baud rates: 125k, 250k or 500k (dip switch setta-

sgmaiipgan  MEIEC Sigmaliwi « Input/output packet size: 256 bytes
De«ﬁcql\}[gt. NOTE: The MP940 can be a master for other DeviceNet

components, replacing the PLC in some applications.

Peripheral to an Operator Interface or PC

TE==) ontoring and setp Each MP940 contains its own application(s) pro-
=g H’ﬂ Servo amp network grams. They are enabled via interface and multiple
: servos. PC and operator interfaces facilitate monitor-
; RS470 455 ing and configuring processes, parameters, fault his-
: > tory, machine set-ups, offsets, overspeed setpoints,
‘ Lp to 63 nodes etc
19.2k baud .

MP940 controllers mount on any Sigma Il amp. Specifications shown are for packages of MP940 and Sigma Il amp.
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Programming Environment

Yaskawa provides a choice of programming environments with the MP940.

1. MW+ is an intuitive icon based programming environment. -- part# CP717 Plus

2. LadderWorks provides a familiar PLC-style language. -- part# MPE720

Most local and distributed control applications that include sequential and process logic can easily be
developed in the flow charting MW+ environment. In addition, an MW+ program can be opened within
the Ladderworks environment for convenient shop floor monitoring and troubleshooting. Both MW+ and
Ladderworks contain servo setup, tuning and troubleshooting utilities for charting position, 1/O status,
torque transitions, etc. during operation.

MotionWorks+™ (MW+) Software Features

Create programs by arranging motion and control icons in a visual flow chart. Setup wizards and simple
menus guide you through controller setup, servo setup and tuning, variable management, and commu-
nications options. Monitoring tools for start-up and troubleshooting are included.

Drag and drop Visual Basic™ like front end*
programming tools

Tool box properties

M°"‘:f‘{‘ o definable program priorities ]
cam | @)\ Cam shif (high/low scan rates) Project explorer
Change Dynamics |,/ G ¢ real world tag names * up to 8 multi-tasking
9 L e definable for /0 and program files per
Gear Ratio Home Axis variables project
Nrairs e up to 62 subroutines
Jog Axis .,% €| Latch Target for?each program
Move Axis |\ J’?\ Slave Offset
7: %7 _,j Gearing - MotionWorks+ Project - [(Gearing vpc) Program - 1: program1.vpa] — O il
Scale Cam Z| Torque E File Edit “iew Project Tools ‘Window Help _|=] x|
Stop Motion @ FHGsmR[ocmmn[EZE S 2=~ |H \ [a0z: >
| ,
- Gearing.vpc .
ic & Programs —
2 LB 1 programl
-2 Subroutines

& Parameters
LB Systerm Parameters

Log
T, T
IF Event —-IF<- ! < IF Fault
F F

N RATIO g B Machine Unit Configuration
| Programmable [ External Encoder Configuration
nput Limit Switch START SERVO | INPUT 7 END & Data
. . IF 5 [ Variahles
B Constants
Set Variable | Y= \ DECEL ~ LOOP 8 Sortom vrabies
LBy
------ [ Tables —
I. - & Monitaring
Flow = LB 170 Monitaring =
Watches = R
Call J Launch UptataTime [0 Seconds) | Pause | O
Subroutine | |z Program Expression [Valua Gensral |
mAlam Servo Code 153
Suspend master 1 =
Program mPosition_Actual 10.00012 Label RATIO
mPosition_External 10 External master
= mState_Gearing 0 ain slave
? slave 1 {1 \‘
General Monitering. . . -
&
(1D)
Bg:l?lgn /‘CQ l Latch __| |Returns aread only unigue block 1D
— 4 »
R Faul ' —.+|| Servo Enable / KN : [ i
eset Fault F{E;ET Disable [System Staws: Online [11/17/23 [222P @ 2
T
TextBox | A Timer : Choice of ON or OFF-line Brief property descriptions
£ programming Complete on-line help

manual included

* Visual Basic is a trademark of Microsoft
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Capabilities and Performance

173 940CLASS - MotionWorks+ Proiect - [[S40CLASS vpe) Subroutine - index.vpg] Expression Builder
Object-based flow- Alfe &t Yov Eoect Fand Lok windon Helo =8> o ysed for any object property that
charting language = ElS e = s el - accepts an expression (examples;
SET VARIABLE, MOVE AXIS, CHANGE
DYNAMICS, etc.)

Motion

=@ Data mErior_Pararneter_Setiable

@ . .
% ot e logic expressions can be created for blocks
B cam
such as IF EVENT and IF FAULT
L1 e o« e T = Variables
Cogic ol ¢ Includes accessible system data
Undo
e o B - " Ulp to 72. readgble system
St bimn  Index  DN6 Vaioe T Ve e variables including actual
=
3
I}

B Consants i Hardoare N gaive position, speed, torque, network
o Bliowot [raae faie :
B Tatles ot gt et and controller variables, etc.
B Variable Positi tual
Variable Type B e b e J that can be updated at run time
i Select constants, network, | @ senfaner || poni Lemtacass
tables, variables, 10, and S ooty Math functions

Bl

system Hergon D _ select from this list that
| e Lo e - 1 u also includes trigonometric,
Systam Status: Ready. | [ square root: etc

/10 Monltormg Troubleshooting Scope

A) File Edl View e T Wihdes R 5|
D-&E|& Bogam " e of # | [Z]| [l -

——  Subowine >

Configuiation »

=l

= 940CLASS.vpc -~
& = Progiams
B 1: Servo On
B 2 Main
il & & Subroutines
: & com
= B gear
=il (e MP240 /0
=] & e B Home =
Pulse Input Counter Moritor: I 0 E|_
Pulse Input Counter Latch Monitor: T~ 0
Ta EPEsEaDeE D frg 1 (Start) 5t -
B Discrete Inputs. ¢ 6333 AROOOO6E (D) 1
1 Label Shart
I Output
Analog Output: T~ 0 crcBamei
F\uw Srart Discrete Outputs: F -257 @ Q Q Q Q Q Q Q
m rput
Eanelal Analog Input: T~ 0 @PEEaDE D %
N1 Inputs: 2 12 RRERRAGY | ¢
— [Block 1 qu DyHZ n.,m —»—
- (Start) Start
b5 see  Swpwsen | Hb | . e e e m ﬁ
ﬂ 3 ’T| 8200 | 8200
System Status: Ready. B/7/2000 10:07 &M [*) ‘System Stalus: Ready 102798 EeY) @ ,

Choose data to be recorded and duration in the properties window
Up to 8 separate data elements can be displayed simultaneously

Electronic Cam Tools
° A cam profile can be dIVIded ctronic Cam Tool - [[ NewFile ] Characteristic Curve]

le Edit Display Graph indow  Help -8 x|
= la k=

up to 20 definable sections EE S| F

with 4096 points e [T r

Data graph shows resulting cam
| profile from the information set

* Automatic |r_1terpolat|on [~ provided from the parameter
between points - set-up window

Asymmetiical cpcloidal
psmmetical madiid rapezck

10
Faosiion

5]

* Select cam curve shape
for each section from 21
available shapes

0.0100000

. (00000000

Acceleration A : 00700000

B
a Amm: [0.0000000
Jetk Jmp: 0.0100000
wo L
o Jmm: [0.0100000
I
Far Help, press F1 NUM
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MotionWorks™ (MW) Software Features

MotionWorks integrates motion, sequence, and process control within the widely accepted PLC pro-
gramming environment. The Ladder works editor is ideal for those applications with larger amounts of
ladder logic and I/O processing requirements within a motion control application. MotionWorks will
upload a machine program developed in the MW+ environment for editing, monitoring, and/or debug-
ging within a ladder environment.

Programming Environment

[@|Laddervorks - \H20. niine Local 18] x] g .
D —— e Traditional Relay Logic
S rBBoabTEX 80 @EOE U081 .5 bl =al= wE
RELAY | MaTH | LOGIC| CONTROL | FUNCTION | MOVE | DDC | TaBLE | SysTeM | SC | MoTioN|

I e e £ %o ©f @ RELAY |NATH] L06IC | conTROL | FuncTion | mave | oral ) .
s o s 7 | e | AF W R R T of b Standard Math Instructions
= nztiuction Palette Ba B
——High Speed Scan Axis #1 Control Program-— o :I comparison Functions REL&Y MATH |LCIGIC|CUNTRUL]W‘NCT-DN]NCN[] [l I |
e CE— 4 e SN Bl == 50 = 0 ] 5 v e
D A fowes ooz =] » [ | 00— Instruction Palette Bar [<]
Nt = m RELAY | WaTH  LOGIC | contRoc | FuncTion | wove | oo ] Advanced Math Instructions
[ | At AV B < s = # 2 > 2
Option _Clear
o — G -
s Discion: © Up © powm [ Controlling Program Flow RELAY | MATH | LOGIC| conTROL FUNCTION | Move | oo k]
Al 4o o 0 e wn il od wid X | s
P Use I Case Check Instiuction Palette Bar [x] |
= Fil gt ';A“PW"" REL&Y || MATH | LOGIC | CONTROL |FUNETIDN | v | praf v
el IR ,r;x:uam s e E‘ og\ K| owie ror iF | msg Ak
aﬂg&?&‘; Dest RUN
o = Additional instructions include:
. M ! e Controlling memory registers - 9 instructions
e B ¢ Advanced control algorithms - 9 instructions

¢ Data table controls - 9 instructions
e System - 6 instructions

Register based motion programming

—HF—O0— : Servo ON
Set motion 5000 = OWCO015 : 50% speed reference
10000 => OLCO012| : Position reference

via parameter

i Engineering Manager - [SVA_ 940CLASS TESTIT MP340  Online Local |
1 FilelE] EdiE) Viewly] Windowlw) HelpiH] =TS
DE& P o8 « BT BEEREL ol m T
[PT#: 1 UT#: 1 CPUZ: 1 [RACK#0 [SLOT#04 [CIR#01 [CO0D-C3FF
iz -
Fixed parameters et Up Parameters | Servo Pack | Moritor |
No, Mame: Reatlo Inplit Dhta [ Unit I CurtentYa ~
1 | RunMode QwCoon 0000 0p07 pooo o1o0jo1o4 H 0000 0001 0000 —
2_| Fiun Commands 0w {00 000 0000 4000 H 0100 0000 0000
3 | Forward Torque Limit O4/CO02 300.00 % 300.00
5 | Forward Speed Lirmit OWwW 004 150,00 % 150.00
& | Reverse Speed Limit 0w/C005 150,00 % 150.00
7| Zera Paint Offset OLCO0E 0/ Command Linit
11_| Home Approach Speed W00 0/10°*n Command Unit/s
12 |Home Creep Speed O4/CO0B 0/ 107*n Command Unit/s
13 | Linear Acceleration Tims OWEOIC 0/ms
14_| Linear Deceleration Time OwCooD 0/ms
15 | Positioning Completed Range 04/CO0E 10/ Command Unit
16_| Fallawing Erar Limit OWCOOF 0/ pulse
17_| Posiion Loop Gain W0 300/ 30.0
18 | Feed-fonward Gain QwCotl oz
19 _| Fosition Reference Tppe oLCo1Z 0/ Command Unit
21| 5-Curve Acceleration Time DWwWCo14 0 time
22 | Speed Refersnce OWwCos 0.00 % 0.on
23 | Phase Compensation aLCots 0| pulse =N
o B . 1 BEEt B85 [
\ \ [ r——
Far Help, press F1 I HUM
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Program Management and Documentation Main Ladder Sub Ladder  Sub Sub Ladder

Programs are managed in drawing unit (DWG). Drawings are hierar- [ DWG X01}——— DWG X01.01
chically ordered at the basic, detailed, and expanded levels, and are

grouped by program process to clarify the structure of the program. A
There are three types of drawings; initialization, high-speed scan- T_ DWG X01.99
ning, and low-speed scanning. DWG X02 DWG X02.01
The advantages are: [owe X0z '
 Programs are standardized as drawings, making reuse possible. [— DWG X02.02
+ Using merge and copy reduces design time.
+ Drawings can be managed by regrouping them by processes,
functions, and designers. This reduces scan time by only execut-
ing the programming for a required drawing. DWG X03.02
+ Password protection at the drawing level

— DWG X01.02

T DWG X02.99
DWG X03.01

T DWG X03.99

System configuration

The File Manager program provides the administrative functions for all MotionWorks files (hardware configuration,
register files, 1/0,communication functions, etc.)

5 Symbol Manager - [Symbol List] |81 x|
| (W] Bl Edt vien Search windo Help —lsx|
[BEFIEEER
e % | [ Number of Rsgistered Syribol 107 [Alosate Address
-l Datsbass = o, Symbol [ Kind Dota Type | Register Scape Comment t [=
00 symbolLet . 1 Lo cal_nput 01 Input e B0 <Global P
a0 b 2 Local_input 02 Input xlsit |Bo00o1  =Giobal> 1 H
vl a Logal_Input 03 Input i B T|B00002  <Global 1 Sym bolic and tag
& Local 4 Local_nput 04 Input it |iBoooos <Global 1 .
oo 5 roralmuios wpn wlot Tleoons  <cea / list data base
g gaz:k:gg o 6 |Localinput 06 Input st eooos  <aioba 1
3 owetl 7 Local_input 07 Input I B Boooos  <siobel- 1
- pwaliLer B Local_Input 08 Input i B =]1B00007  <Global 1
3 pweliL2o o [4001B_ExcedPosEr FE | Input D |Bco000  =cisbal> 1
(3 pwaliLzo.01 10 |4001B_SWARDY_FB Input st | Booo7  <Global= 1
g gazat;g 11 |#001B_SVARun_FB Input st =|Bc0008  <Giabar 1
2 Regster ap 12 |A001B LatchComp FB | Input i B T|Bco00s  <Global 1
501 Register Type 13 40018_PosingCamp B Input D ~|Bco0on =Gisbal> 1
=0 Global 14 |A001B_HomeCornp_FB Input Bt X |IBCO0OF =Global> 1
(3 MRegister 15 A001B_SWALRM_FB Input Z|Bit Z|IBCoo10 =Global= 1
C‘{g:‘;‘;’n 16 |A001B SVRDY_FB Input st |00t <Global= 1 Manage a" SymbOIS Used
P 17 40018_POT _FB Input - |git ~[iBC0013  <Globst 1
H b hd ||
Tw 18 |A001B_NOT_FB Input st ~|Bcoota <ciobal= 1 . .
. ‘% L 19 4001B_EXLatch_FE Input ~sit = |1BC0017  <Global= 1 In d rawi ngS
Approximately 40 standard i B lorngror s Sl Zlicwe  -omer :
3 0| Inpu Tleng 7] =<Blobal>
syste m monitor para meters o 2 [ao01 tﬁ;a mpwt viong  x[icoss  <Giobsi (Count:) 2
e . & Cregister 23 |4001L_PosErmror_FB Input ~|rong ~|iLcoos =Global> [Counts] z
can be Utlllzed Wlth user £ Local 24 |A001WW_SpedRef FE Input Tlwerd  |micooc  <Globel [0.01%N] 1 Data types.
. () DWGHIH 25 4001 _Speed_FB Input « [word ~[WwcooD  <Globst [0.01%K] 1 .
definable tag names. 0 owetlinzo 26 |A001B_AxisNormal Global  x[Bit = |meooz000 <Globear 1 i
g g gaz[‘\\[‘m‘ 27 |A001B_SVONRef Global x|Bit |mBo02001  <Global> 1 blt' lntegers! double length
_ 28 |A001B JogMode Global  x|Bit 7 |MBoo2004  <Glabal 1 i
8 gmié 29 40018 _JogFwdll Global  =|Bit 7|mE002005  <Glabal 1 Integers' real number! and
(3 owalyL20.01 30 [4001B_JogReviL Global D |mB002008  =Glabal> 1 add ress
(3 pwallio =l 7 |31 |4001B_FWRDRef Global ~|sit ~ [mBODZODT  <Globstx 1|;
« »

Monitoring Network Configuration
Register list Serial port, network, I/0 counter module
Tuning Panel for adjustments

7 Engineering Manager - [SVA__ 841 455 TESTIT MPSAN _finkine L acal 1 =18 =] 5 Engineering Manager - [HECHATROLINK(CERF) 940CLASS MPO1 MP340  Online Local ]
| Fiel) Edi) viewy) v N - | _1s| x| | FielE] EdiE] Viewly) Windowiw) Helpib) MEIET
Serva Alams =
[=RERE R EEEEEECEETT Y e ey R
Epe——soe——— S briarmal ON OFF e 1
[PT#: 1 UTé: 1 CPU#: 1 °1Y9 2P 2bnermal o] ] 00-C3FF [PT#: 1 UTé: 1 CPU#: 1 [RACK#01 [SLOT#06 [CIR#01 [0020-021F - e
[ Fosilive diccl avairavel [© oN |® OFF
= Transmission Parameters 170 Assignment | 1/0 Map | Status |
puis 1 Negative direct overtiavel [© ON @ OFF
Fived parameters | Set Up Param Postive deect sof i o o @ oFF '.;nT1 TVPE _j INPUT_[SiZE |JD|UUTF’UT|5IZE|H‘QS?N' Statian Mame (Comment]
Negative direct soft limit O ON /@ OFF 02 |MF340 Py = = =]
oz L85, CODER = = =
Locating timeower [© on @ OFF [ — J =
Maching Caordinats Syst 0/ Command |04 1 20DRA8G030 = = =
SGDH Serial Command A =#83¢ive speed & on |® oFF a- |05 )1200253330 = - I=|
SGOH Serial Cammand & Control mode eiror O ON |® OFF al- 06 | 12004173330 hd =] =
PO5MAX Monitar @ a - 360000/ Command {0 == [T =l
POSMEX Humber of Turr o . 0z | fuos| (=i o =
SGDH Serial Command D Servo same pefiod commuricate enior — [© ON ® OFF 0- o8 [ = =l
Servn Alaims G . 000 0000 0000] - (1o == = =
Motk Serve Alam Coc 485 ENC revolution quanily aver [© oN @ OFF EELR KR = ] =]
Metwork Serva 140 Morit 000 0000 1100 - 1= == = =
Speed Reference Output 0/Command | 13| Jhd B - ||
Position Bulfer Data a- 14 = =l =
Irtegial Output Valus al-
Feference: Coordinate Ca 0/ Command
S| First Order Lag 0l
1| Postion Loop Dutput Val 0l
53_| Pasiion Mortor 2 0l -
57_| Absolute Posiion at Powe 0 pulse:
59_| Absolute Posiion ot Powe Opuse o ||
a0 - - z On
R L
[ [ [ [ [ [
For Help, press F1 1l NUM For Help, press F1 I NUM
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I/O Connections

Example of I/O Signal Connector

66

SGDH Servo Amp

11 L1
LA
17—{ L2
11 LC1
1
L Lc2
o1
0?2 ("
. V-REF 5 AD N
P
Z Pso Lo
BAT+ 521 YB
P
BAT- 22
]
+24V 47 33kQ
g7
o SON | 40 % 3L
Servo Enable Input
bEC >—|:)—_*_:_t -1
1
Home Input* X 41 =+ —-=-
b.OT P—Di_:_t =1
— 42 I
Positive Overtravel™ iy g
1 A
N-OT ! 1
Negative Overtravel™ | — 43 L Et_ !
EXT1 ! i_:_; &
General Input* 5o 44 LF !
EXT2 i_:_; &
|
General Input* 3o 45 g G
* Al
Main Encoder Registration Latch™ [ EXT3 46 3L
vy

25

26

27

28

29

30

31

32

37

38

39

\ 4
Dual Port RAM

MP940

SO2

S0O3

ALM+
ALM-
ALO1
ALO2

ALO3

> Output signal mapping is

possible using
Pn50E~Pn510 settings.

Servo Alarm Output

Alarm Code Output
{BOVDC Maximum Voltage

20mA Maximum Output Curre

* Typical application usage. All inputs can be programmable (re-allocated for other system uses).
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SGDH Servo Amp

MP940 Application Module I/O

CN10 Dual Port Ram [,1sy
10 L‘_—"—l
15V N External Device
Analog 47Q 1 R 10310V -
Output T 26: _-" : IP
v B Exernal Encoter
.AG . A-phass +5V
3909@ 5 IP |
External Encoder ; I : oV
Digital Ground 47 29 : B-phase | v ov
<]°t,| 3909@ 30 IP K}—
31 :
Digital Ground v 10k 24V _ — v ov
+5V saby 12V - — — 4
ol 5V : .
Latch Input __G'I t* % % @680!‘1 - 35 [ IP 6_| OJ Latch Input
137 - |+
— 38 I .
Digital Input :ht{%: % § 14 [  Input 1 m
1 39 : Cnput? 5’
—? 15 Input 3 — ‘:‘s:’
—y . Input4 g é
—? 46 ] . Input5 . | ((513
-1 4 ¥ i Input6 o | 2
1 17 . lnput7 . |
—e 4 : * Input8 —
my o i
- 1 454 T :
T30 21 Outpit1 Fuse
Digital Output _}r—»( o i : O—=— m
) 46 Outpu.t 2 : ® &
22 Outpu.t 3 ® 3
47 Outpu_t 4 T g
23l Outpuit 5 O 2
48 Outpu:t 6 C fg”
24 Outpu:t 7 C L
49 Output8 - O
D——ﬂ_ Fuse, 25l Lo
Fu‘ﬁﬂiﬁ_l
I_ Circuit ]

]

Shield

MP940 controllers mount on any Sigma Il amp. Specifications shown are for packages of MP940 and Sigma Il amps
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MP940 Ratings and Specifications

Sigma Il Motion Module - MP940

Battery connector

LED1

Battery switch

Serial port 1

Serial port 2

Power connector— g N

LED 2

Remote I/0O connector

LED connector

Specifications

Microprocessor

486DX2, 64MHz, 32-bit, floating decimal

System / programmable memory

2mB RAM, 2 mB flash / 80kB, approx. 2000 user program lines

Inputs®

— Analog 1@ +/- 12V, 16 bit resolution

— Digital - programmable 8

— Digital - programmable 7 (typically dedicated for Home, Overtravel, Servo-ON, etc.)
— H. S. Digital (Registration) 2 @ 30us

Outputs® Standard

— Analog 1 @ +/- 10V, 16 bit resolution

— Digital - programmable 8

Network communications

Remote 10 standard (MechatrolinkTM) or optional DeviceNet™

Position

— Position loop update period 500us

— Resolution 32-bit (+/- 2,147,483,648 encoder counts)
Velocity

— Velocity loop response 400Hz

— Resolution 0.01%

Control input power 24VDC, 0.4A

Servo System Specifications

Motor feedback resolution / standard
(post quadrature)

13-bit incremental encoder (8,192PPR) for motors below Thp

17-bit incremental encoder (131,768PPR) for motors above Thp

Motor feedback resolution / optional

16-bit absolute encoder for motors below Thp

17-bit incremental/absolute for motors above 1hp

Linear motor feedback resolution / standard

0.078 micron (using 20 micron linear scale pitch)

Amplifier sizes

115 V¢ single-phase, 30 to 200W

230 V. single-phase, 30W to 1.5kW

230 V. three-phase, 500W to 15kW

480 V,; three-phase, 500W to 55kW

Environmental

Ambient/Storage Temperature

0° to 55°C /-20° to 85°C

Global Safety Certifications

UL, CUL, CE, TUV

* Including those used on SGDH amplifier
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Remote I/O Ratings and Specifications

Terminal block
mounting screws

Address DIP switch

Field wiring

LED area
Model description

Module mounting
hole (rear mount)

Module mounting hole
for bottom mounting

Removable terminal
block field

ltems

Specifications

12/24 vDC MODULE

Model

JAMSC-120DDI34330

Input points, Common

16 points, 8 points/common, 2 common

Rated voltage / Range / Max.

12/24 VDC / Min. ON voltage: 9 VDC, Max. OFF voltage: 5 VDC / 30 VDC max.

Rated current

2.5 mA (12VDC) Sink/source / 5 mA (24VDC) Sink/source

Input delay time / Impedance

OFF to ON: 5 ms max., ON to OFF: 5 ms max. / 3.0 kQ

External power requirements

For module: 24 VDC (20.4 to 26.4 V), 90 mA (when all points ON)

ANALOG INPUT MODULE

Model

JAMSC-120AV102030

Input signal range / delay time

-10 to +10 V rated, +20 V - 20 mA max. load / 4 ms or less

Number of input channels

4 input channels (isolated), 1 MQ or more input impedance

Digital resolution / error

16 bits / + 0.5% F. S. (25° C), = 1.0% F. S. (0 to 60° C)

Sampling cycle

Every communication cycle with watch dog timer

Status display

Module normal: RDY illuminates

Connection waiting: green light blinks (communication cables are connected or master stopped commu-
nication)

Sending data: TX (green) illuminates, receiving data: RX (green) illuminates

Communication error: ERR (red) blinks, setting error, hardware error: FLT (red) illuminates

Overrange detected at each channel: CH1 to CH4 illuminates

(overrange: +10.02 V < each channel input signal or each channel input signal <-10.02)

External power requirements

24 VDC 120 mA or less

INPUT MODULES - 100VAC / 200VAC

Model - 100VAC / 200VAC

JAMSC-120DAI53330 / JAMSC-120DAI73330

Input points, Common

8 points/common, 1 common

Rated voltage / frequency / range (100VAC)

Rated voltage / frequency / range (200VAC)

100 VAC, 132 VAC max. / 50/60 Hz / ON range: 74 to 132 VAC, OFF range: 30 VAC or less

200 VAC, 246 VAC max. / 50/60 Hz / ON range: 159 to 264 VAC, OFF range: 40 VAC or less

Inrush / rated current (100VAC)

Inrush / rated current (200VAC)

160 mA /7 mA (100 VAC 50 Hz)

320 mA /7 mA (200 VAC 50 Hz)

Input delay time

OFF to ON: 20 ms max., ON to OFF: 35 ms max.

Impedance - (100VAC) / (200VAC)

14.3 kQ (50 Hz), 12.5 kQ (60 Hz) / 28.6 kQ (50 Hz), 23.1 kQ (60 Hz)

External power requirements

80 mA or less (when all points ON)
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‘ Type ” Items ” Specifications
OUTPUT 12 /24 VDC MODULE
Model | JAMSC-120DD0O34340
Output points | 16 points, 8 points/common, 2 common
Rated / allowable voltage / drop | 12/24 VDC/ 10.2 to 30 VDC /1.5 V max. (0.3 A)
Max. load current / output delay time | 0.3 A/point / OFF to ON: 1 ms max., ON to OFF: 1 ms max.
Output type, leakage current (OFF) | Transistor, 1 mA max. (24 VDC) Sink output
Built-in fuse | 3.5 A, 2 fuses, 1/common, burn out time: within 5 sec. @ 200% rated current
External power requirements | For driving load: 110 mA (when all points ON)
ANALOG OUTPUT MODULE
Model | JAMSC-120AVI01030
Output signal range / delay time | -10to +10 V/ 1 ms or less
Max. allowable load current | +5 mA (2 kQ)
Digital resolution / error | 16 bits /= 0.2% F. S. (25° C), + 0.5% F. S. (0 to 60° C)
Output at CPU stop | Select mode with the dip switch:
. clear output (0 V output)
. holding the previous output
Status display | Module normal: RDY illuminates
Connection waiting: green light blinks
Sending data: TX (green) illuminates, receiving data: RX (green) illuminates
Communication error: ERR (red) blinks, setting error, hardware error: FLT (red) illuminates
External power requirements | 24 VDC 120 mA or less
OUTPUT MODULE - 100VAC / 200VAC
Model | JAMSC-120DA083330
Output points, Common | 8 points/common, 1 common
Rated / allowable voltage / frequency | 100/200 VAC / 80 to 264 VAC / 50/60 Hz
Max. load current / output type | 0.6 Arms/point, 2.4 A/common / triac output w/varister surge suppressor
Output voltage drop / delay time | 1.0 Vms / OFF to ON: 10 ms max., ON to OFF: 1/2 max. cycle +5 ms
Min. open/close current leakage 10 mArms
Built-in fuse | 3 A 1 fuse, 1/common (burn out time: within 1 sec @ 200% rated current)
External power requirements | 100 mA or less (when all points ON)
RELAY OUTPUT MODULE
Model | JAMSC-120DRA83030
Output points | 8 relay contacts/module; each point independent
External power supply voltage | +24 VDC (+19.2 to +30 VDC)
Internal power supply voltage | +5 to +24 VDC, isolation DC/DC converter
Load voltage | 24 VDC, 100/200 VAC
Min. open/close capability | 100 mVDC, 0.1 mA
Max. open/close voltage | 264 VAC, 125 VDC
Contact resistance 100 mQ or less
Relay life (life varies according to current | Electrical life: 150,000 times or more (250 VAC, 3A), 100,000 times or more (30 VDC, 5A)
level and ambient temperature) | Mechanical life: 20,000,000 times or more
Response time | ON to OFF: 15 ms or less, OFF to ON: 10 ms or less
INPUT/ 64-Point /0 MODULE
ouTPUT Model | JEPMC-I0350
1/0 signal ratings | Input: 64 points, 24 VDC, 5mA, sink/source
Output: 64 points, 24 VDC, 100 mA per point (50mA when all points ON, sink output)
Module power supply requirements | 24 VDC (20.4 V to 28.8 V), Rated current: 0.5 A, Inrush current: 1 A
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Selecting Your Sigma Il MP940 Motion System

Use the tables beginning on the following page to specify choice of MP940 cables, mating connectors
only, set-up and monitoring tools, and software.

System Configuration

[ «— Motionworks

HMI (Customer supplied) % @
R - Programming Software CD

(RS23E L2 S05) -
it T e TotT cble
|

- " VO CableiConnector
- #__ 1Cn Cable/Connector
__Optional rernote VO ip 1029 nodesy

—_——— e e e e s L e e T o

Amplifier

o
Faalan

Z:j‘_’l’_er ?°mp°“t9“t5 " _3 Specify any hardware or software technical manuals, if needed,
Itional regeneration resistor — £ .

capacity (if necessary), optional = S on theservo system purchase order: refer to page 74.

DC reactor, etc. t%% (Manual is provided at no charge with a purchase order upon request)

Pre-wired power and feedback
cables.

Connector kits for local cable
assembly

Power Com pone nts (motor, amplifier, and connections for power and feedback)

Select the required power components (servomotor, power and feedback connectors or pre-wired
cables, amplifier, regenerative packs, etc.) from the following catalog pages.

Use this table to determine which catalog section describes the best servomotor for the application.

User Manual for linear motor YEA-S800-39.11

Linear
Motor

Application Requirements (Maximum) |Number| System Voltage and Sigma Il Servomotor Series ) )

Rated |Peak T of [ 100V 200V, 200V 480V, | Setection Guide for

Speed T 2= GBI orlgue ater o Vac o Vac ac ac  |Power Components

(rpm) orque | ozeinfib. | M Single- | Single- Three- Three- Page Number *

oz-in[lb «in] in] Sizes phase phase phase phase

5000 338 1010 6 SGMAH SGMAH — — 11

5000 676 2027 5 SGMPH SGMPH — — 29

3000 845 [1988] 10 — — SGMGH — 57

5000 140 [422] 6 — — SGMSH — 85

3000 845 [1988] 10 — — — SGMGH 127

5000 140 422 6 — — — SGMSH 139

6000 [43] 190 2 — — — SGMUH 139

2000 [1240] [6120] 5 — — — SGMBH 165

* Yaskawa publication: Sigma Il Servo System Product Catalog Supplement G-MI#99001E.
Linear Motor Catalog KAE-S800-39.10
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MP940 System Selection

Component Description Part Number Item Class
MP940 Application Module* JEPMC-MC400 Stock
MP940 with DeviceNet JEPMC-MC410

* Includes optional remote 1/O network interface as standard

Use the Sigma Il Application Module Mounting Dimensions on pages 75 to 82 for determining overall
MP940 panel space requirements. For 480VAC large capacity amplifiers (22 - 55kW), refer to the
Sigma Il catalog for amp dimensions.

I/0O Interface Cable Selection

Component Description (E) Part Number Comments Item Class
®
®
1CN and I/O Cable & .
L p 35mm DIN rail mountable; the
E{(a)gsltlon Terminal JUSP-TA50P cable length is 0.5m.
Use the following key to specify
required cable length (last digit of
1CN and I/O Cable with « | the part number):
Pigtail Leads JZSP-CKIO-L(A)" | 4. (standard)
2: 2m
3: 3m
Stock

Use the following key to specify
required cable length (last two

digits of the part number):
Input/Output 1CN Cable JZSP-CKIOD-
Cable with Female oo** D50: 0.5m
D-Sub output Connector 01: 1m (standard)

02: 2m

03: 3m

Use the following key to specify
Cable with Female required cable length (last two or
D-Sub* output Connec- \?@ CKI-MP940D- three digits of the part number):
tor Applicable only for ooo** D50: 0.5m
ESEWH"]E (15 kW) and 01: 1m (standard)

) 02: 2m
03: 3m

* The "(A)" at the end of the cable part number indicates the revision level. Revision level may be subject to change prior

to the catalog reprinting.

** 50 pin female D-Sub output connector mates to customer supplied third party terminal block. (e.g., Wago #289-449,
Weidmuller #919658, Phoenix #2283647, Amphenol/Sine #20-51039, and many others.



Sigma |l Motion Module - MP940

Mating Connector Selection

Component Description (E) Part Number Comments Item Class
1CN and I/O Mating for SGDH I/O
Connector JZEERCL 50-pin
é%#n';ﬂég?g DP-9420007 Solder type with cover

Stock

DeviceNet mating con- Usﬁ,_l\t%rﬁgé%;ogg%et;ct
nector (for JEPMC- — YDN-1* part number:
MC410 only) MSTB2.5/5-STF-5.08AU
Port 1 and 2 Mating
Connector only - YSC-1 -
5CN Analog Monitor
Connector — DE9404559 —

* This mating connector is already included w/the JEPMC-MC410 application module

Optional Remote I/O Modules

Up to 14 modules can be connected. Use cables that are not longer than 50m total network length.
Reference detail specifications and dimensions starting on page 75.

Component Name Description JX&%%_ Item Class
64-Point /0 Module 24 VDC, 64 point inputs, 64 point outputs (JEPMC-I0350)
DC Input Module 12/24 VDC, 16 point inputs, 5 mA / point 120DDI34330
DC Output Module 12/24 VDC, 16 point outputs, 0.3 A / point, sink type 120DD034330
AC Input Module 100 VAC, 8 point inputs, 7 mA / point 120DAI53330
AC Input Module 200 VAC, 8 point inputs, 7 mA / point 120DAI73330
AC Output Module 100/200 VAC, 8 point inputs, 0.6 A/ point 2.4 A / 8 points 120DA083330
Relay Module Wide range voltage relay contact: 8 point outputs, 1A / point 120DRA83030
A/D Module A/D -10 to +10 V, 4 channels 120AV102030
D/A Module D/A -10 to +10 V, 2 channels 120AVI01030 Stock
Mechatrolink Network Cable 0.5 meter USB-USB JEPMC-W6000-A5
Mechatrolink Network Cable 1.0 meter USB-USB JEPMC-W6000-01
Mechatrolink Network Cable 3.0 meter USB-USB JEPMC-W6000-03
Mechatrolink Network Cable 5.0 meter USB-USB JEPMC-W6000-05
Mechatrolink Network Cable 10.0 meter USB-USB JEPMC-W6000-10
Mechatrolink Network Cable 20.0 meter USB-USB JEPMC-W6000-20
Mﬁ]‘;qgfgl'g'g‘ Network Ter- | JEPMC-W6020
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Sigma Il Motion Module - MP940

Peripheral Device Selection

Component Description (E) Part Number Comments ltem Class
PN i
e —:! 3.6V, 1000mAh (lithium battery)
“E( Battery backup for current val-
Battery BA000518 ues of motion program variables

and axis position. Programs are
stored in non-volatile memory.

Stock

Pre-wired 3.0m cable with
Port 1 Y8-15 9-pin connector (RS232)

Interface Cable

Port 2 YS-14 Pre-wired 3.0m cable with

pig tail leads
System setup, programming,
debugging, and maintenance
software. Choose one.
: If there is no clear preference
!I\V/I/olt_lgg(\j/\écr)rléz;::)rSoftware @ MPE720* for either Icon or Ladder based
programs, Yaskawa recom-
: mends |con based program- Stock
I\G/ll?atlohnixvlgﬁgsraﬁ?rq]in CP717 Plus** ming for most motion
Soﬂsvare 9 9 applications. For applications

that include a larger amount of
machine sequencing logic, Lad-
der based MotionWorks may be
preferred.

* Use the following publications for MotionWorks (MPE720) and Ladderworks Programming environments:
* MP940 Reference Manual - YEA-SIA-C887-4.2A
* MotionWorks File Manager/Engineering Manager Manual (Chapters 4 & 5) - SIEZ-C887-2.2-1
+ Ladder Works Programming Manual - YEA-SIA-C887-2.1
* Ladder Editor Operator’s Manual - YEA-SIA-C887-2.3B
** Use the following publications for MotionWorks (CP717 Plus) Programming environments:
+ MP940 Hardware Manual - YEA-SIA-C887-4.1A
* Icon based Programming Manual - YEA-SIA-C887-1.5E
Use the following publication for R - network 1/0O modules:
* YEA-SIA-C887-5.1
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Sigma Il Application Modules

Dimensions in inches (mm)

SGDH Servo Amplifier/Application Modules

» SGDH-A3AE to -02AE (200V Single-phase, 30 to 200W) and
« SGDH-A3BE to -01BE (100V Single-phase, 30 to 100W)

=8
C —
€3
20
n=

6.30 (160)

LA =— T [— —
217 (55)| ¢ | (_d_ D !
=

| 2.95(75) 5.12 (130)
|

Mounting Hole Diagram

ﬁ_ g 2 x M4 screw holes
e A 4
4] g
gl — AL
NERR O =
% § | 067 (17), | |
BIE
gs !
=
g 1
._I.A —
,2 [ |
o) 0.20”1.97 (502|
9 (5)
S
Approximate
Part Number | SGDH Option Description A B C D Mass**
Ib (kg)
JUSP-NS100 _|Mechatrolink 559 (142) | 0.35(9) 5.08 (129) | 0.44 (0.2)

JUSP-NS300 Indexer with DeviceNet™
JUSP-NS310 |Indexer with DeviceNet™ | 5.67 (144) 0.32 (8)

5.24 (133)** | 0.7 (0.32)

JUSP-NS500 _|Profibus 0.79 (20)

JUSP-NS600 |Indexer 0.44 (0.2)
JUSP-FC100 |Full Closed Loop 5.59 (142) 0-35(9) 5.08 (129)

MP940 Single Axis Control 1.22 (31)*** 0.89 (0.40)

* Option card only.
** Add 0.75in (19mm) to front end of card for micro connector.
b Add approx. 0.75in (19mm) for optional back-up battery.
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S9|NPON
Il ewbig

SGDH-04AE (200V Single-phase, 400W),

SGDH-02BE (100V Single-phase, 200W) and

SGDH-04FE (100V Single-phase, 400W)

76

gngPACK —_ _ﬁl —
§ Ll
© <
T |J|_| T
[ 295(5) |C|am ( D |
I [ 0 2.95(79) 5.12 (130) I
|
Mounting Hole Diagram
N@
ol 2 x M4 screw holes
y _y_
—F+
ol I
e‘/ —_~ I F— HH
3z | [ [[i®
= — [0
A2 Eﬁ o HEH = HH -
~= 1 . —
l's mm‘ﬂ
o3 | 0.67 (17)
o=
o)) |
«© |
Te}
1+ _ _
S 10.47| | 2.48 (63) |
ol12
AN
o
Approximate
Part Number | SGDH Option Description A B C D Mass**
Ib (kg)
JUSP-NS100  |Mechatrolink
JUSP-NS300 |Indexer with DeviceNet™ 5.59 (142) 0.35(9) 5.08 (129) | 0.44(0.2)
JUSP-NS310 |Indexer with DeviceNet™ | 5.67 (144) 0.32 (8) 0.79 (20) 5.24 (133)* | 0.7 (0.32)
JUSP-NS500 |Profibus '
JUSP-NS600 |Indexer 0.44 (0.2)
JUSP-FC100 Full Closed Loop 5.59 (142) 0.35(9) 5.08 (129)
MP940 Single Axis Control 1.22 (31)*** 0.89 (0.40)
* Option card only.
* Add 0.75in (19mm) to front end of card for micro connector.

b Add approx. 0.75in (19mm) for optional back-up battery.




Sigma Il Application Modules

» SGDH-05AE to -10AE (200V Three-phase, 0.5 to 1.0kW)
 SGDH-08AE-S (200V* Single-phase, 750W)

2-90.20 (P5) holes
& Vé\égfﬁ\sswomﬂ _ _£|
[oomig Il
QO CHARGE POWI

d

o
Offf -2 .
O
olllet
olll«

1
O
O

=8
C =
€3
20
n=

6.30 (160)

X T h— _
i D
B ( 295 (75) |

512 (130)

Mounting Hole Diagram
IN[)
© 2 x M4 screw holes

_WV___

0.2

C ] [ e
[]

0.67 (17)

(Mounting pitch)

0.20 (5) ,, 5.89 (149.5) +0.020 (0.5)

Approximate
Part Number | SGDH Option Description A B C D Mass*

Ib (kg)
JUSP-NS100 Mechatrolink
JUSP-NS300 [Indexer with DeviceNet™ 559 (142) 0.35(9) 5.08(129) | 044(02)

JUSP-NS310 _ |Indexer with DeviceNet™ | 5.67 (144) | 0.32 (8) 5.24 (133) | 0.7 (0.32)

JUSP-NS500  |Profibus 0.79 (20)
JUSP-NS600 |Indexer 0.44 (0.2)
JUSP-FC100 |Full Closed Loop 5.59 (142) 0.35(9) 5.08 (129)
MP940 Single Axis Control 1.22 (31)** 0.89 (0.40)
* Option card only.
* Add 0.75in (19mm) to front end of card for micro connector.

b Add approx. 0.75in (19mm) for optional back-up battery.
* Rating 200 to 230V, +10% -5%
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SGDH-15AE (200V Three-phase, 1.5kW)
e SGDH-05DE (400V Three-phase, 0.5kW to 1.5kW)

o —

*
Q
3
o

[T i
I }E
il
i

sa|NpoN

6.30 (160)

oo
@8

| ammy |c

i
Bl |
—\

Mounting Hole Diagram

2 x M4 screw holes

- 0.22
(5.5)

“m:\:ﬁz
7/

4

Cooling fan

0.20 5.89 (149.5) £0.020 (0.5)
|| (Mounting pitch)

1 —
A - - ]
o
020 | |3.94 (100) £0.020 (05)|| 0.20
6 (Mounting pitch) (5
Approximate
Part Number | SGDH Option Description A B C D Mass**
Ib (kg)
JUSP-NS100 _|Mechatrolink 559 (142) | 0.35(9) 508 (129) | 0.44 (0.2)

JUSP-NS300 Indexer with DeviceNet™

JUSP-NS310 _ |Indexer with DeviceNet™| 5.67 (144) | 0.32 (8) 524 (133 | 0.7 (0.32)

JUSP-NS500 |Profibus 0.79 (20)
JUSP-NS600 |Indexer 0.44 (0.2)
JUSP-FC100 |Full Closed Loop 5.59 (142) 0.35(9) 5.08 (129)
MP940 Single Axis Control 122 (31)™ 0.89 (0.40)
* Option card only.
* Add 0.75in (19mm) to front end of card for micro connector.

b Add approx. 0.75in (19mm) for optional back-up battery.
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 SGDH-20AE, 30AE (200V Three-phase, 2.0kW, 3.0kW)
* SGDH-15AE-S (200V Single-phase, 1.5 kW)*
« SGDH-20DE, 30DE (400V Three-phase, 2.0kW, 3.0kW)

2-00.24 (06) holes /
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! ! 295 (75) 709 (180) |

Mounting Hole Diagram

NE 4 x M5 screw holes
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o
= ] o e
H| > 1 ( h
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| S . o
g2 | . (100
% 1 1

> , | T =
” ! ! 157 | M —

Yy Iﬂi L _ﬁil (40) COO“ng fa
@ 0.20]] - 3.94 (100) | 0.20
sle 75 ”‘10.020 05 "B

(Mounting pitch)
Approximate
Part Number | SGDHG Option Description A B C D Mass**
Ib (kg)
JUSP-NS100 _|Mechatrolink 559 (142) | 3.9 (99) 5.08 (129) | 0.44 (0.2)

JUSP-NS300 Indexer with DeviceNet™
JUSP-NS310 (Indexer with DeviceNet™ 5.67 (144) 3.86 (98)

524 (133)™ | 0.7 (0.32)

JUSP-NS500 |Profibus 0.79(20)
JUSP-NS600 |Indexer 0.44 (0.2)
JUSP-FC100  |Full Closed Loop 5.59(142) | 3.9(99) 5.08 (129)
MP940 Single Axis Control 122 (31)™ 0.89 (0.40)
* Option card only.
* Add 0.75in (19mm) to front end of card for micro connector.

b Add approx. 0.75in (19mm) for optional back-up battery.

* Rating: 200 to 230V, +10%, -5%
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SGDH-50AE (200V Three-phase, 5.0kW)
e SGDH-50DE (400V Three-phase, 5.0kW to 1.5kW)
2 ®0.24 (d6) hole
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S5 o
o I =T [o=o U
glg | L -—
2 | SO I
| | 32783) | ————
I I
@ _ _ _ _ _ P
SlZo2||  as02 || 02
T—BF'"  (Mounting pitch) ' (5)
Approximate
Part Number Description A B C D Mass*
Ib (kg)
JUSP-NS100  |Mechatrolink
JUSP-NS300 |Indexer with DeviceNet™ 5.59 (142) 3.9(99) 5.08 (129) | 0.44(0.2)
JUSP-NS310 |Indexer with DeviceNet™ | 5.67 (144) | 3.86 (98) 0.79 (20) 5.24 (133)* | 0.7 (0.32)
JUSP-NS500 |Profibus '
JUSP-NS600 |Indexer 0.44 (0.2)
JUSP-FC100 Full Closed Loop 5.59 (142) 3.9(99) 5.08 (129)
MP940 Single Axis Control 1.22 (31)*** 0.89 (0.40)
* Option card only.
* Add 0.75in (19mm) to front end of card for micro connector.

b Add approx. 0.75in (19mm) for optional back-up battery.
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 SGDH-60AE, SGDH-75AE (200V Three-phase, 6.0kW, 7.5kW)
 SGDH-60DE, SGDH-75DE (400V Three-phase, 6.0kW, 7.5kW)

B — ’ebg
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Approximate
Part Number | SGDH Option Description A B C D Mass*
Ib (kg)
JUSP-NS100  |Mechatrolink
JUSP-NS300 |Indexer with DeviceNet™ 559 (142) | 4.5(114.5) 5.08 (129) | 0.44(0.2)
JUSP-NS310 [indexer with DeviceNet™ | 5.67 (144) [4.47 (113.5)| o (20) 5.24 (133)* | 0.7 (0.32)
JUSP-NS500 |Profibus '
JUSP-NS600 |Indexer 0.44 (0.2)
JUSP-EC100 Full Closed Loop 5.59 (142) | 4.5(114.5) 5.08 (129)
MP940 Single Axis Control 1.22 (31)*** 0.89 (0.40)
* Option card only.
* Add 0.75in (19mm) to front end of card for micro connector.

b Add approx. 0.75in (19mm) for optional back-up battery.
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 SGDH-1AAE, SGDH-1EAE (200V Three-phase, 11.0kW, 15.0kW)
» SGDH-1ADE, SGDH-1EDE (400V Three-phase, 11.0kW, 15.0kW)

Cooling fan
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Approximate
Part Number | SGDH Option Description A B C D Mass*
Ib (kg)
JUSP-NS100 _|Mechatrolink 5.59 (142) | 4.5 (114.5) 5.08 (129) | 0.44(0.2)

JUSP-NS300 Indexer with DeviceNet™

JUSP-NS310 _ |Indexer with DeviceNet™ | 5.67 (144) | 4.47 (113.5) 5.24 (133) | 0.7 (0.32)

JUSP-NS500 |Profibus 0.79 (20)
JUSP-NS600 Indexer 0.44 (0.2)
JUSP-FC100 |Full Closed Loop 5.59(142) | 4.5(114.5) 5.08 (129)
MP940 Single Axis Control 1.22 (31)** 0.89 (0.40)
* Option card only.
* Add 0.75in (19mm) to front end of card for micro connector.

b Add approx. 0.75in (19mm) for optional back-up battery.
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Yaskawa . . . A World of Automation Solutions

Yaskawa Electric America, Inc. Yaskawa Electric Europe
Chicago-Corporate Headquarters Am Kronberger Hang 2, 65824
2121 Norman Drive South Schwalbach, Germany

Waukegan, lllinois 60085 49-6196-569-300

1-800-YASKAWA

http://www.yaskawa.com

http://www.yaskawa.de

Yaskawa Electric America, Inc. February 2002
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