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User Information

A WARNING A\

6K Series products are used to control electrical and mechanical
components of motion control systems. You should test your motion
system for safety under all potential conditions. Failure to do so can result
in damage to equipment and/or serious injury to personnel.

6K Series products and the information in this user guide are the proprietary property of Parker Hannifin Corporation or its licensers, and may
not be copied, disclosed, or used for any purpose not expressly authorized by the owner thereof.

Since Parker Hannifin constantly strives to improve all of its products, we reserve the right to change this user guide and software and
hardware mentioned therein at any time without notice.

In no event will the provider of the equipment be liable for any incidental, consequential, or special damages of any kind or nature
whatsoever, including but not limited to lost profits arising from or in any way connected with the use of the equipment or this user guide.

© 1998, Parker Hannifin Corporation
All Rights Reserved

Motion Planner and Servo Tuner are trademarks of Parker Hannifin Corporation.
Microsoft and MS-DOS are registered trademarks, and Windows, Visual Basic, and Visual C++ are trademarks of Microsoft Corporation.

Technical Assistance > Contact your local automation technology center (ATC) or distributor, or ...

North America and Asia: Europe (non-German speaking): Germany, Austria, Switzerland:
Compumotor Division of Parker Hannifin Parker Digiplan HAUSER Elektronik GmbH

5500 Business Park Drive 21 Balena Close Postfach: 77607-1720

Rohnert Park, CA 94928 Poole, Dorset Robert-Bosch-Str. 22

Telephone: (800) 358-9070 or (707) 584-7558 England BH17 7DX D-77656 Offenburg

Fax: (707) 584-3793 Telephone: +44 (0)1202 69 9000 Telephone: +49 (0)781 509-0
FaxBack: (800) 936-6939 or (707) 586-8586 Fax: +44 (0)1202 69 5750 Fax: +49 (0)781 509-176

e-mail: tech_help@cmotor.com
Internet: http://www.compumotor.com

m Product Feedback Welcome

. E-mail: 6Kuser@cmotor.com
Automation
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Purpose of This Guide

This document is designed to help you install and troubleshoot your 6K Series controller.
Programming related issues are covered irbk&eries Programmer’s Guigad thebK
Series Command Reference

What You Should Know

To install and troubleshoot the 6K Series controller, you should have a fundamental
understanding of:

» Electronics concepts, such as voltage, current, switches.

» Mechanical motion control concepts, such as inertia, torque, velocity, distance, force.

» Ethernet or serial (RS-232 or RS-485) communication, depending on which
communication protocol you are using.

Related Publications

* 6K Series Command ReferenBarker Hannifin Corporation, Compumotor Division;
part number 88-017136-01

e 6K Series Programmer’s GuidBarker Hannifin Corporation, Compumotor Division;
part number 88-017137-01

» Current Parker Compumotor catalog

e Schram, Peter (editoryhe National Electric Code Handbook (Third EditioQuincy,
MA: National Fire Protection Association

TRV ENVEICE This manual (in Acrobat PDF format) is available from our web site: http://www.compumotor.com







CHAPTER ONE

Installation

IN THIS CHAPTER

» Things to consider before you install your 6K controller ..............ccccevineens 2

o Product Ship Kit ISt .....ueiiiiiiie e 3
e General specifications table ............cccuviiiiii i 4
e Dimensions and mounting guUIdeliNeS............cccuviiiieeiiiiiiiiieee e 6
« Connecting all electrical components (includes specifications).................... 8

e Testing the installation.............oveiiiiiiii e 30

e Preparing for what to do NeXt........ccoiiiiiiiiiiei e 31




Before You Begin

A WARNINGS A\

The 6K controller is used to control your system’s electrical and mechanical components.
Therefore, you should test your system for safety under all potential conditions. Failure to do
so can result in damage to equipment and/or serious injury to personnel.

ALWAYS REMOVE POWER TO THE 6K CONTROLLER BEFORE :

* Connecting and electrical devices (e.qg., drive, encoder, I/O brick, inputs, outputs, etc.)
* Accessing and adjusting internal DIP switches

Recommended Installation Process

1. Check the ship kit to make sure that you have all the items (see page 3).

2. Review the general specifications table (see page 4).

3. (optional) Set internal DIP switches for using the “RS-232/485" connector as an RS-485

serial port (default function is RS-232 and configured for connection to an RP240).

Mount the 6K controller (see page 6).

Connect all electrical system components (see pages 8-29).

Installation instructions for the EVM32 expansion 1/O are provided on page 43.

Test the installation (see page 30).

Mount the motors and/or couple the loads.

8. Tune any servo axes or axes using the ZETA drive. Use the tuning utility in Motion
Planner (see page 51).

9. Program your motion control functions. Programming instructions are providedsi the
Series Programmer’s Guidmnd the6K Series Command Referentise the programming
tools provided in Motion Planner (found in your ship kit).

o s

No

Electrical Noise Guidelines

» Do not route high-voltage wires and low-level signals in the same conduit.
» Ensure that all components are properly grounded.
» Ensure that all wiring is properly shielded.
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6K Series Controller Ship Kit

NOTE
If an item is messing, call the factory (see phone numbers on inside front cover).

Part Name Part Number

One of the following 6K products:

B6K2 two-axiS CONrOIlEr .........covvieieeiiiiiice e 6K2
6K2 with ship Kit........coooiiiii e, 6K2-SK
6K4 four-axis CONroller ............cceeeeeeiiiiiiiieeeeeeeeie e, 6K4
6K4 with ship Kit........cooooiiiii e, 6K4-SK
B6K6 SiX-axiS CONLIOIEr .......covvvviieeeeeeecc e 6K6
6K6 with ship Kit........coooeiiiiii e, 6K6-SK
6K8 eight-axis CONtroller............ccccoviviiiiiiieiiieieiieeeeeen 6K8
6K8 with ship Kit........coooeiiiii e, 6K8-SK

Ship kit items (for -SK part numbers):

6K Series Hardware Installation Guide .............cccccvveveeeennn. 88-017547-01
6K Series Command Reference.........cccccceevveiiiiviiieneeeniens 88-017136-01
6K Series Programmer’'s GUIdEe............ocovveeeiiiieeeiiiieeenie 88-017137-01
Motion Planner CD-ROM....................... 95-017633-01
Mounting bracket (1 0f 2) .....cooiiiiiiiiii e 53-012068-02
Mounting bracket (2 0f 2) ... 53-017556-01
Screws (4) to attach mounting brackets (6-32 x %4)............. 51-006037-01
Ethernet cable (5-foot, RJ-45, Cross-over) ........cccccveevineeen. 71-017635-01
Peel-and-stick labels for onboard 1/O cables....................... 87-017636-01

Optional Accessories

Part Name Part Number
Drive cable to Parker step & direction drives, 10-fOOt.............ccceeevivirernnnee. 71-016137-10
Drive cable to £ 10V drives, 10-foot (no connector at drive end)................. 71-017003-10
VM25 25-pin screw-terminal adapter for onboard 1/O (with 2-foot cable) .... VM25

60 Watt power supply (DIN rail mountable) ............cccccoiniiiiiiiiiiiie, PS-60W

EVM32 expansion I/0 modules. Each module can hold up to
four SIM cards for total of up to 128 I/O points. Up to eight EVM32
modules may be connected to your 6K controller.

EVM32 baseboard, DIN rail mountable (with 2-foot cable)................... EVM32-BASE
SIM card with eight digital INPULS .........oooiiiiiiiii e, SIM8-IN

SIM card with eight digital OULPULS ........cooiiuiiiiiiiiee e SIM8-OUT-EVM32
SIM card with eight 12-bit analog iNPULS...........eeeviiiiiiiii e, SIM8-AN-IN
100-TOOL CADIE .....ceiiiieieiett e 71-016949-100
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6K Series General Specifications

Parameter Specification
Power (DC iNPUL) ...ocoviiiiiiiieiicciee e 24VDC *10%, 2A max. (current requirements depend on type/amount of /O used)
Environmental
Operating temperature ..........ccccceevveeeiieeiiineenne 32 to 122°F (0 to 50°C)
Storage temperature ..........ccceeveeeriiveeniieesieeennns -22 to 185°F (-30 to 85°C)
HUMIAIEY oo 0 to 95% non-condensing
Performance
Command OULPUL ........cccueiiiiiiiiiieeniee e + 10V or Step & Direction
Servo Update .........ccccoviiiiiiiienc e As fast as 62.5 ps per axis
StePPING ACCUFACY ....eeeveviieririiiiiieeeiee e + 0 counts from preset total
POSItion range ..........ccceveeiiiiiiiiiee e +2,147,483,648 counts
VelOCity range .....ccceevvieiiiiiiiiieriee e Stepper axes: 1 to 2,000,000 counts/sec; Servo axes: 1 to 12,000,000 counts/sec;
Acceleration range ..........ccocevevveiiveeniiieniineenns 1 to 50,000,000 counts/sec/sec
Communication Interface
Serial
CONNECHION ...eviiiiiiiee et RS-232: 3-wire connections (Rx, Tx and GND) on “RS-232" or “RS-232/485"

connectors. The “RS-232/485" connector’s default configuration is for RS-232 and
set for use with an RP240 (see page 28).

RS-485: 2- and 4-wire connections to “RS-232/485" connector. Requires DIP switch
changes (see page 5).

Maximum units in daisy chain ...................... 99 (use ADDRcommand to set individual addresses for each unit).
Communication parameters ...........c.ccccceee.. 8 data bits; No parity; Baud rate: 9600 (set with BAUDcommand; range: 1200-38400).
Ethernet ..o 10Base-T (10Mbps twisted pair); TCP/IP protocol. RJ-45 connector. Default IP

address is 192.168.10.30 (use NTADDRon RS-232 port to change address).

Onboard Inputs

ENcoder iNPULS .......cooveiiiiiiiie e Differential comparator accepts two-phase quadrature incremental encoders with
differential or single-ended outputs. To use single-ended encoders, jumper pin 8 to
pin 9 (not available on Master Encoder connector). The “Master Encoder” connector
may not be used for servo feedback or stepper stall detect.

Maximum voltage = 5VDC. Switching levels (TTL): Low < 0.4V, High = 2.4V.
Maximum frequency = 12.0 MHz post quadrature.

Limit inputs (“LIMITS/HOME” connectors) ................ Voltage range = 0-24VDC. Factory default is sourcing current, voltage reference is
24VDC*. To make all limit inputs sink current, connect the “LIM-P” terminal to the
“GND” terminal (see connector on top of 6K chassis).

Trigger inputs (“TRIGGERS/OUTPUTS” connectors) .. Voltage range = 0-24VDC. Factory default is sourcing current, voltage reference is
24VDC*. To make all trigger inputs sink current, connect the “TRIG-P” terminal to the
“GND” terminal (see connector on top of 6K chassis).

Master trigger input (“MASTER TRIG”) .....cccccveenne (same specification as the rest of the trigger inputs)

Drive Fault input (pin 5 on “DRIVE” connectors) ...... Voltage range = 0-24VDC. Factory default is sourcing current, voltage reference is
24VDC*. To make all drive fault inputs sink current, connect the “CNTRL-P” terminal
to the “GND” terminal (see connector on top of 6K chassis).

“ENABLE” INPUE .eoiiiieiiieeee e Voltage range = 0-24VDC. Voltage reference is 24VDC*. Internal 6.8 KQ pull-up to
24VDC. If this input is opened, motion is killed and the program in progress is
terminated. If ENABLE is not grounded when motion is commanded, motion will not
occur, and the error message “WARNING: ENABLE INPUT ACTIVE " will be
displayed to the terminal emulator. (see connector on top of 6K chassis).

Onboard Outputs
Digital outputs (“TRIGGERS/OUTPUTS" connectors).. Open-collector outputs; will sink up to 300 mA.

+5VDC output (pin 1 on “ENCODER”)........cvvriineens Internally supplied +5VDC. Provides up to 250 mA per encoder.

Servo drive command out (pin 3 on “DRIVE”) ....... Command signal output to the drive. #10VDC analog output. 12-bit DAC. Load
should be > 2 KQ impedance.

Servo drive shutdown (pins 7 & 8 on “DRIVE’) ....... Shutdown relay output. Max rating: 175VDC, 0.25A, 3W.

Step, Direction, Shutdown (pins 1,2,11 on “DRIVE") Differential line drive output. Signal high > 3.5VDC @ +30mA, signal low < 1.0VDC
@ -30mA. +output for each driver is active high, -output is active low. Step pulse
width is 0.3-20 ps (depending on PULSEcommand — default is 0.5 ps).

Flyback diode output (“OUT DIODE”) .......cccceeeneee. Connected to 24VDC power with external jumper — allows you to use internal
flyback diode for onboard outputs that are driving inductive loads.

DISCONNECT the jumper if the onboard outputs are not driving inductive loads.

* The voltage reference (VINref) is +24VDC, unless you connect an external 5-24VDC supply to the “VINref” terminal (see connector on
top of 6K chassis). Switching levels: Low < 1/3 VINref, High = 2/3 VINref.

4 6K Hardware Installation Guide



RS-485 Setup (Optional)

READ THIS FIRST

The “RS-232/485" connector (also referred to as “COM?2”") is factory-configured for
RS-232 communication; this makes it compatible with an RP240 remote operator panel. If
you are not using RS-485 communication, skip this section and proceed to Mounting.

A CAUTIONS A

» REMOVE POWER before removing the 6K’s enclosure.

* While handling the 6K’s printed circuit assemblies, be sure to observe
proper grounding techniques to prevent electrostatic discharge (ESD).

DIP Switch RS-485 2-Wire RS-485 4-Wire RS-232
8. 2-wire RS-485 ON OFF OFF
TS T 4-wire RS-485 OFF ON OFF
il 6........ reserved OFF OFF OFF
%g T Enable RS-485 ON ON OFF
T v 4o 120Q Rx termination resistor ON * ON OFF
€ T 120Q Tx termination resistor ON * ON OFF
8%? 2o 681Q Tx+ bias resistor ON ON OFF
1. 681Q Tx- bias resistor ON ON OFF

* For 2-wire RS-485, use switch #3 or switch #4 for 120Q termination (not both).

Chapter 1. Installation
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6K Series Dimensions & Mounting

Dimensions
6K2 & 6K4 e 7.416 [188.37] ﬂ
1 ede
3.275 [83.19]
3.184 [80.87]
( Gonr s mms s ) 1000 [25.40] = USUU hoog,
® UUU 0
00 0
5.430 [137.92] 0
00 0
® UUU 0
[ MH@K@M Cempumater UU [] []
3.680 [93.46] —w gooooo
6K6 & 6K8
14.217 [361.11]
|
3.275 [83.19] Q4422444 4% %%
PP 00
/444444 4% %4
R — - — 3.184 [80.87] {HH
(_Own: Qamz Quoms Owass Owms Omms Qs Oanss 1.000 [25.40] — USUU U U [] UD
@ @\e s 0 0
) © 00 0
5.430 [137.92] @ = UUU 0
mEERE otil b
[ M@M Compumotor []U[] U
3.680 [93.46] —— 000000
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Mounting

Environmental Considerations:

Temperature. Operate the 6K in ambient temperatures betw&er{B2) and 122F (5C°C). Provide
a minimum of 4 inches (100.6 mm) of unrestricted air-flow space around the 6K chassis. Fan cooling
may be necessary if adequate air flow is not provided.

Humidity. Keep below 95%, non-condensing.

Airborne Contaminants, Liquids. Particulate contaminants, especially electrically conductive material,
such as metal shavings and grinding dust, can damage the 6K. No not allow liquids or fluids to come
in contact with the 6K or its cables.

Mounting Option — DIN Rail

[Tk
tpoogd
@mﬁ UH
Bell 0
0 0
00 0
0 0
00 0
Bodil |
B[HE UE
goooo0o0
Mounting Option — Brackets (brackets provided in ship kit)
476 15.277 f
H
e €0 vrvorr000088 DOPIPIPIIOIOPIIIILIS €0 €T vor070027088
e PEEL260265 A
oy A" |

—
O 0 o O 0 O O O o 0 0 O
]
476 290 TYP 15.277

Chapter 1. Installation



6K Series Electrical Connections

Trigger Input Connections. See page 21. -
Programmable Outputs. See page 21.

Limit Input Connections. See page 20. ——

Auxiliary Connections

— Encoder Connections. See page 19.

— Drive Connections. See page 10 for servos, page 15 for steppers.

—— RS-232 (“COM1”). See page 25.

— Master Encoder Connections. See page 19.

Ethernet Connection. See page 25.

Expansion 1/0 Connection.
("EVM32") See page 43.

“COM2™:
RP240 (page 28).
RS-485 (page 5 & 26)

+24 VDC PWR.......... +24VDC power input. See page 29.

24 VDC RTN ....24VDC power return. See page 29.

VINref ..o, Voltage reference for trigger, limit, drive fault, and enable inputs (default is 24VDC; if 24VDC is
desired, it is not necessary to connect an external power source to the VINref terminal).
Switching: < 1/3 VINref = Low; = 2/3 VINref = High.

TRIG-P *...ovie Pull-up for trigger inputs. No connection necessary for pull-up to 24VDC. See page 21.

....Pull-up for limit inputs. No connection necessary for pull-up to 24VDC. See page 20.

...Pull-up for drive fault inputs. No connection necessary for pull-up to 24VDC. See page 10 and 15.

Isolated logic ground.

Master Trigger Input. See page 10.

OUT DIODE ............. The 6K is shipped from the factory with this pin connected to 24VDC power with an external
jumper; this uses the internal flyback diode for onboard outputs that are driving inductive loads.
DISCONNECT the jumper if the onboard outputs are not driving inductive loads.

ENABLE...........cue... Enable Input (must be connected to GND to allow motion ). See page 9.
GND ...oovriiieiieie Isolated logic ground.
SHIELD .....ccocveiieee Internally connected to chassis earth ground.

The only reason to use the pull-up terminals is to change the respective inputs from sourcing VINref (factory default) to
sinking. If sourcing inputs is appropriate for your application, then leave the pull-ups not connected. Note that the factory
default is for the inputs to source 24VDC; if sourcing other than 24VDC is desired, connect the other voltage to the
VINref terminal (e.g., to source 12VDC, connect a user-supplied 12VDC supply to the VINref terminal.
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Enable Input

The 6K controller is shipped from the factory with
the ENABLE input jumpered to ground, thus allowing
motion “out of the box” for bench-testing purposes.
Use the diagram below as a guide for connecting the
ENABLE input according to your application’s needs.

Internal Schematic

Connect normally-closed switch ~ SHIELD ® [
between ENABLE and GND. AND |
| L )11 o ISO VINref is +24VDC,
O mO ENABLE . GND unless you connect
an external 5-24VDC
i thi o OUT DIODE ®f VINref =l supply to the VINref
ENA_BL!E. I_ this connection is op_ened, MASTER TRIG ol terminal.
motion is killed and the program in 20.0 KQ
progress is terminated. If ENABLE is not GND ® [l
grounded when motion is commanded, motion will not CNTRL-P on 24VDC
occur and the error message "WARNING: ENABLE INPUT I 18.2 KQ
ACTIVE" will be displayed to the terminal emulator. LIM-P ® 1 24vDC 330
i \V4
TRIG-P @7 6.8KQ 150 GND wj 330K
VINref [ | 3@ 11 * o+
24VDC RTN | | |(@r 12.0KQ 33.0KQ
+24VDC PWR

Default voltage reference for ENABLE input

is +24VDC. To use an alternative voltage
reference, connect an external 5-24VDC
supply to the VINref pin.

Voltage Range on ENABLE: 0-24VDC.
Switching levels: Low < 1/3 VINref voltage; High > 2/3 VINref voltage.
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Drives: Servo ( £10V) Drives  (‘DRIVES” connectors)

INTERNAL SCHEMATICS

Drive Cable :
Maximum recommended length is 15 feet (4.56 m).
Use 22 AWG wire.

DRIVE Connector

g
I~ 90000000, /)
Q|53 © .
Internal Schematic

: Solid State Relay
Open if DRIVEO —
g Closed if DRIVE1
/ Closed if DRIVEO
Open if DRIVE1 —

47 Q

Pin 03 (CMD +) . . W%
AGND

47 Q

Pin 06 (CMD -) Command +
<V AGND

- VINref is +24VDC, unless
Pin 05 (DRF) you connect an external

5-24VDC supply to the
Pin 13 (ISO GND)
\V4 20.0 KQ

VINref terminal.
Pin 15 (AGND) Isolated Ground @
\4

Analog Ground

18.2 KQ

33.0 KQ

ISO GND

12.0 KQ
— 6.8 KQ
CNTRL-P Termmali

33.0 KQ

By default, the Drive Fault input is a sourcing input.

If you wish the Drive Fault input to sink current, connect
"CNTRL-P" to "GND" on the screw-terminal connector
located on top of the 6K chassis.
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PIN OUTS & SPECIFICATIONS — SERVO DRIVES ONLY (15-pin “DRIVE” connectors)

Pin * Name In/Out  71-017003-10

Cable Colors ***

Description

3

13
14
15

CMD+ OUT Black

DFT IN Green

CMD- IN Red
SHTNO OuUT Brown

SHTNC OUT Gray

ISO GND ----- White
COM - Yellow
AGND - Blue

Command signal output to the drive. +10VDC analog output. 12-bit DAC. Load should be
>2kQ impedance.

Drive fault input. Set active level with the DRFLVLcommand (default is active low). The drive
fault input will not be recognized until you send a DRFENIcommand (enables the input) to the
axis. Voltage range for the DFT input is 0-24V. Switching levels: Low < 1/3 VINref voltage,
High = 2/3 VINref voltage (factory default VINref voltage is +24VDC, but you can connect a
different voltage to the VINref terminal**). To make DFT a sinking input, connect the CNTRL-P
terminal** to the GND terminal**.

Command signal return.

Shutdown relay output to drives that require an open contact to disable the drive. The
shutdown relay is active (disabling the drive) when no power is applied to the 6K. When the 6K
is powered up, the shutdown relay remains active until you issue the DRIVE1 command to the
axis. Max. rating: 175VDC, 0.25A, 3W.
Shutdown active (DRIVE®): this output is disconnected from COM.
Shutdown inactive (DRIVE1): this output is internally connected to COM.
(see schematic above)

Shutdown relay output to drives that require a closed contact to disable the drive. The
shutdown relay is active (disabling the drive) when no power is applied to the 6K. When the 6K
is powered up, the shutdown relay remains active until you issue the DRIVE1 command to the
axis. Max. rating: 175VDC, 0.25A, 3W.

Shutdown active (DRIVE®): this output is internally connected to COM.

Shutdown inactive (DRIVE1): this output is disconnected from COM.

(see schematic above)

Isolated logic ground.
Signal common for shutdown. Not connected to any ground or other COM.

Analog ground.

*

**k

Pin 1, 2, 4, and 9-12 are reserved for connection to a step & direction drive (see page 15).
The VINref, CNTRL-P, and GND terminals are located on the screw-terminal connector on top of the 6K chassis.

*** The servo drive cable (p/n 71-017003-10) is a 10-foot cable with no connector on the drive end of the cable. It is sold as an accessory.

CONNECTIONS TO THE APEX SERIES DRIVE

APEX Drive Connections 6K Connections
Signal Name Signal Name Connector Pin
Enable In < |SHTNO DRIVE 07
Fault Out < |DFT DRIVE 05
Gnd < JAGND DRIVE 15 4_:I Jumper AGND to COM.
COM DRIVE 14 4

Command + < |CMD + DRIVE 03
Command — < |CMD — DRIVE 06
CHA + <~ |A+ ENCODER 02
CHA — < |A= ENCODER 03
CHB + < |B+ ENCODER 04
CHB — < |B- ENCODER 05
CHZ + o |Z+ ENCODER 06
CHZ — o |Z— ENCODER 07
Gnd < |GND ENCODER 09
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CONNECTIONS TO THE BD-E DRIVE

Jumper SHTNC to ground (GND).

BD-E Drive Connections 6K Connections
Signal Name Connector  Pin Signal Name Connector Pin
V2 User /O 01 | - [cMD - DRIVE 06
Vi User /O 02 | - [CMD + DRIVE 03
GND User I/O 04 | - [GND ENCODER 09 +
RST User 1/O 05 | -~ [cOM DRIVE 14
+15V User I/O 06 | = [SHTNO DRIVE 07
SHTNC DRIVE 08 ¢
FT User I/0 09 | - [DFT DRIVE 05
AOP User I/O 10 | < |A+ ENCODER 02
[AOP User 1/O 11 |« |A= ENCODER 03
BOP User I/O 12 |~ |B+ ENCODER 04
(BOP User 1/0 13 |~ |B= ENCODER 05
ZOP User I/O 14 |~ |z + ENCODER 06
Z0P User 1/O 15 |~ |z- ENCODER 07

NOTE: These connections will work only of the BD-E’s jumper LK2 is set to
position B (this is not the factory default setting).

CONNECTIONS TO THE DYNASERYV DRIVE

12

Dynaserv Drive Connections 6K Connections

Signal Name Connector Pin Signal Name Connector Pin

A+ DN1 13 |~ [A+ ENCODER 02

V1 DN1 14 | - [A= ENCODER 03

SRVON DN1 23 | < |SHTNO DRIVE 07

Vcc DN1 24 | < |+5V ENCODER 01

B + DN1 29 |« |B+ ENCODER 04

B — DN1 30 | <~ |B= ENCODER 05

Z+ DN1 43 | < |Z + ENCODER 06

Z— DN1 44 | - |Z - ENCODER 07

VIN DN1 49 | <« |CMD + DRIVE 03

AGND DN1 50 | < |AGND DRIVE 15
COM DRIVE 14 4
GND ENCODER 09 +

Jumper COM to ground (GND).

NOTE: The Dynaserv’s default setting is for Position Mode (for accepting step
and direction command signals). The connections above assume the
Dynaserv is reconfigured for Velocity Mode or Torque Mode. Refer to
the Dynaserv user guide for additional information.
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CONNECTIONS TO THE LINEARSERYV DRIVE

When the Linearserv is in Torque

Mode, connect Agnd-TQ to CMD —,

and connect Vin-TQ to CMD +.

When the Linearserv is in Velocity
Mode, connect Agnd-VEL to CMD —,

and connect Vin-VEL to CMD +.

Linearserv Connections 6K Connections
Signal Name  Connector Pin Signal Name Connector Pin
Com + CN1 01 +5V ENCODER 01
Servo On — CN1 05 SHTNO DRIVE 07
A+ CN1 17 A+ ENCODER 02
B+ CN1 19 B+ ENCODER 04
Z+ CN1 21 Z+ ENCODER 06 _
Agnd-TQ CN1 22 CMD — DRIVE 06 < |
Vin-TQ CN1 23 CMD + DRIVE 03 _
Agnd-VEL CN1 24 CMD — DRIVE 06 <
Vin-VEL CN1 25 CMD + DRIVE 03 1 |
Com — CN1 26 AGND DRIVE 15
Ready + CN1 31 DFT DRIVE 05
A-— CN1 41 A-— ENCODER 03
B - CN1 43 B — ENCODER 05
Z— CN1 45 Z— ENCODER 07
COoM DRIVE 14 4
GND ENCODER 09 4

Jumper COM to ground (GND).

NOTE: The Linearserv’s default setting is for Position Mode (for accepting step
and direction command signals). The connections above assume the
Linearserv is reconfigured for Velocity Mode or Torque Mode. Refer to
the Linearserv user guide for additional information.

CONNECTIONS TO THE OEM670T & OEM675T DRIVE

OEMG67x Drive Connections 6K Connections

Signal Name Pin Signal Name Connector Pin

CMD + 01 CMD + DRIVE 03
CMD — 02 CMD — DRIVE 06
FAULT 09 DFT DRIVE 05
ENABLE 10 SHTNO DRIVE 07
GND 11 COM DRIVE 14
GND 16 AGND DRIVE 15
GND 07 GND DRIVE 13

Chapter 1. Installation
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CONNECTIONS TO THE SV DRIVE

SV Drive Connections 6K Connections

Signal Name Connector  Pin Signal Name Connector Pin

SOLL + X8 01 | <« |CMD + DRIVE 03

SOLL — X8 02 | < |CMD — DRIVE 06

N X13 02 | «|Z+ ENCODER 06

B X13 03 | < |B+ ENCODER 04

A X13 04 | « |A+ ENCODER 02

— |GND X13 05 | < |ISO GND DRIVE 13 <

N/ X13 09 | <« |Z- ENCODER 07
g%rg\?;ag\els\és) B/ X13 10 |« |B= ENCODER 05 500 See note below
to the grour?d from A/ X13 11 | < |A= ENCODER 03 Q 2
the external 24VDC +5V In X13 13 [ < [+5V Out ENCODER 01
power supply. ENABLE X10 01 | - [com DRIVE 14

FAULT OUTPUT X10 15 | < |DRIVE FLT DRIVE 05 <

+24V OUT X10 09 | < |SHTNO * DRIVE 07

ENABLE GND X10 08 ::I Short these terminals together

+24V OUT GND X10 10

+24V IN X10 14 |«

—> [GND for +24v  X10 16
T
External 24VDC
Power Supply

* The SHTNO relay output is active (disabling the drive) when no power is
applied to the 6K. When the 6K is powered up, the shutdown relay
remains active until you issue a DRIVE1 command to the axis.

NOTE: Adding the 500Q resistor assumes the drive fault input is pulled up.
(CNTRL-P is internally pulled up to the voltage at the VINref terminal — if no
voltage is connected to VINref, CNTRL-P is pulled up internally to 24VDC.)
However, if all axes are SV drives, do not connect the 500Q resistor; instead,
connect the CNTRL-P pin to GND.

CONNECTIONS TO THE TQ10 DRIVE

TQ Drive Connections 6K Connections
Signal Name Pin Signal Name Connector Pin
ENABLE IN 01 | -~ [SHTNO DRIVE 07
ENABLE GND 02 | - |COM DRIVE 14
FAULT OUT + 03 | - [DFT DRIVE 05
» FAULT OUT — 04 | - |AGND DRIVE 15
COMMAND + 07 | - |CMD + DRIVE 03
Jumper pins COMMAND — 08 |~ [cMD - DRIVE 06
04 and 10. -
COMMAND SHLD 09 | < [(Cable Shield) ---------
» GND 10
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Drives: Step & Direction Drives (“DRIVES” connectors)

INTERNAL SCHEMATICS

Drive Cable :
Maximum recommended length is 50 feet (15.24 m).
Use 22 AWG wire.

Internal Schematic

DRIVE Connector

ELLLLLTYA=Y +5VDC +5VDC
Actlve
| Pin 01 (STEP +) }—‘ mmve

Current Flow: Active vs. Inactive

| Pin 09 (STEP -) |so GND |so oo N/
[Pin 02 (DIRECTION +) | oo cheu +5VDC
deSign as Inactive
[Pin 10 (DIRECTION -) | | Step { J
| Pin 11 (SHUTDOWN +) |———

Active
| Pin 12 (SHUTDOWN - ) }—‘ '50 GND i ISO GND

| Pin 05 (DRF) | VINref is +24VDC, unless
ViNref you connect an external
- 5-24VDC supply to the
Pin 13 (ISO GND) ;
| 20.0 KO VINref terminal.
Isolated Ground |:|24VDC
18.2 KQ
Y4
1ISO GND 33.0KkQ

12.0 KQ
6.8 KQ

33.0 KQ

CNTRL-P Terminal |

By default, the Drive Fault input is a sourcing input.

If you wish the Drive Fault input to sink current, connect
"CNTRL-P" to "GND" on the screw-terminal connector
located on top of the 6K chassis.
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PIN OUTS & SPECIFICATIONS — STEPPER DRIVES ONLY (15-pin “DRIVE” connectors)

Pin * Name In/Out  Description
1 Step+ ouT Differential output. Step (pulse) output to the drive. Step + signal is active high.
Signal levels: Low < 1.0VDC @ -30mA, High = 3.5VDC @ +30mA.
2 Direction+ OUT Differential output. High signal on Direction + specifies motion in the positive direction; Low signal on
direction + specifies motion in the negative direction.
Signal levels: Low < 1.0VDC @ -30mA, High = 3.5VDC @ +30mA.

Stall IN Encoder-less Stall Detection input for use with the GEMINI drive.

DFT IN Drive fault input. Set active level with the DRFLVLcommand (default is active low). The drive fault input
will not be recognized until you send a DRFEN1command (enables the input) to the axis. Voltage range
for the DFT input is 0-24V. Switching levels: Low < 1/3 VINref voltage, High = 2/3 VINref voltage (factory
default VINref voltage is +24VDC, but you can connect a different voltage to the VINref terminal**). To
make DFT a sinking input, connect the CNTRL-P terminal** to the GND terminal**.

9 Step- ouT Differential output. Step (pulse) output to the drive. Step — signal is active low.

10 Direction— OUT Differential output. Low signal on Direction — specifies motion in the positive direction; High signal on
direction — specifies motion in the negative direction.

11 Shutdown + OUT Differential output. This signal is used to turn off current in the motor windings.
High signal on Shutdown + indicates the motor winding current should be off.
Signal levels: Low < 1.0VDC @ -30mA, High = 3.5VDC @ +30mA.

12 Shutdown - OUT Differential output. This signal is used to turn off current in the motor windings.
Low signal on Shutdown — indicates the motor winding current should be off.

13 ISOGND  ----- Isolated logic ground.

* Pin 3-4, 6-8, and 15 are reserved for connection to a +10V analog servo drive (see page 10).
** The VINref, CNTRL-P, and GND terminals are located on the screw-terminal connector on top of the 6K chassis.

CONNECTIONS TO THE ZETA, S, OEM750 and PDS DRIVES

16

Drive Connections 6K Connections
Signal Name  Connector Pin ignal Name Connector
Step + 25-pin 01 | < [Step + DRIVE 01
Step — 25-pin 14 | < |Step — DRIVE 09
Direction + 25-pin 02 | < |Direction + DRIVE 02
Direction — 25-pin 15 | < [Direction— DRIVE 10
Shutdown + 25-pin 16 | < |Shutdown + DRIVE 11
Shutdown — 25-pin 17 | < [Shutdown — DRIVE 12
Fault Output 25-pin 09 | < |Drive Fault DRIVE 05
Fault Return 25-pin 21 | < |Ground DRIVE 13

NOTES: ¢ The PDS drive requires a PULSEcommand setting of 1.0 (PULSE1.0).
* Use the 10-foot cable (p/n 71-016137-10) for plug compatibility.
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CONNECTIONS TO THE OEM670SD DRIVE

OEMG670SD Connections 6K Connections
Signal Name  Connector Pin ignal Name Connector Pin
Step + 25-pin 03 | < |Step + DRIVE 01
Step — 25-pin 14 | - [Step — DRIVE 09
Direction + 25-pin 04 | < |Direction + DRIVE 02
Direction — 25-pin 15 | < [Direction— DRIVE 10
Shutdown + 25-pin 12 | < |Shutdown + DRIVE 11
Shutdown — 25-pin 13 | < [Shutdown — DRIVE 12
ISO Fault + 25-pin 22 | < |Drive Fault DRIVE 05
Fault Return 25-pin 23 | < |Ground DRIVE 13

CONNECTIONS TO THE DYNASERYV DRIVE
Dynaserv Drive Connections 6K Connections

Signal Name Connector Pin ignal Name Connector Pin

Step + DN1 45 | < |Step + DRIVE 01
Step — DN1 46 | < |Step — DRIVE 09
Direction + DN1 20 | < |Direction + DRIVE 02
Direction — DN1 19 | < [Direction — DRIVE 10
Servo On — DN1 23 | < |Shutdown + DRIVE 11
Servo On + DN1 24 | < |Shutdown — DRIVE 12
Servo Ready +  DN1 15 | < [Drive Fault DRIVE 05
Servo Ready — DN1 16 | < [Ground DRIVE 13
A+ DN1 13 |~ [A+ ENCODER 02
A— DN1 14 | - [A— ENCODER 03
B + DN1 29 | < |B+ ENCODER 04
B — DN1 30 [~ |B-= ENCODER 05
Z+ DN1 43 | < |Z+ ENCODER 06
Z— DN1 44 | < |Z - ENCODER 07

NOTE: These connections assume that the Dynaserv is left in its factory default
setting for Position Mode (for accepting step and direction command

signals). Refer to your Dynaserv user guide for verification.

Chapter 1. Installation
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CONNECTIONS TO THE LINEARSERYV DRIVE

Linearserv Drive Connections 6K Connections

Signal Name Connector Pin Signal Name Connector Pin

Step + CN1 15 | < |Step + DRIVE 01
Step — CN1 39 | < |Step — DRIVE 09
Direction + CN1 13 | < [Direction +  DRIVE 02
Direction — CN1 37 | < |Direction—  DRIVE 10
Servo On — CN1 05 | < |Ground DRIVE 13
Servo On + CN1 01 | < |Shutdown— DRIVE 12
Servo Ready + CN1 31 | < |Drive Fault DRIVE 05
Servo Ready — CN1 26 | < |Ground DRIVE 13
A+ CN1 17 | < |[A+ ENCODER 02
A— CN1 41 | < |A— ENCODER 03
B + CN1 19 |~ B+ ENCODER 04
B— CN1 43 | < |B-— ENCODER 05
Z+ CN1 21 [~ |Z+ ENCODER 06
Z— CN1 45 | < |Z— ENCODER 07

NOTE: These connections assume that the Linearserv is left in its factory default
setting for Position Mode (for accepting step and direction command
signals). Refer to your Linearserv user guide for verification.

CONNECTIONS TO THE PKH130M DRIVE

PKH130 Drive Connections 6K Connections
Signal Name Pin Signal Name Connector Pin
Clock 06 < |Step — DRIVE 09
Direction 05 < |Direction +  DRIVE 02
Fault 02 < |Drive Fault DRIVE 05
Reset 07 < |Shutdown — DRIVE 12
ov 08 < |Ground DRIVE 13

NOTE: The PKH130M drive requires a PULSEsetting of PULSES8.0.
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Encoders ("ENCODERS” and “MASTER ENCODER” connectors)

ENCODER Connector

Max. cable length is

©

A (o000
‘\@’ toooo,)

ENCODER INPUTS:

Differential comparator accepts two-phase quadrature incremental encoders
with differential (recommended) or single-ended outputs. Max. frequency is
12.0 MHz post quadrature. TTL-compatible voltage levels: Low < 0.4V,
High = 2.4V. Maximum input voltage is 5VDC.

MASTER ENCODER:

The master encoder is used for Following, and not for servo feedback or
stepper stall detect. The pin outs are the same as the other encoders, except
that pin 8 is ISO GND (can't use a single-ended encoder).

Internal Schematic

100 feet (30.48 m)
Use 22 AWG wire.

Incremental
—
Encoder

+5VDC Red Red :
Pin 1 (+5V out) 6.81 KO
A Channel - Brown/White (n/a) Pin 2 (A+)
A Ch |+ hi a3
[Pin2Ay |
anne| Brown White Pin 3 (A) .
1.3 KQ
ir. B Channel + Green Brown Pin 4 (B+)
B Channel - Green/White (n/a) {:Pin 5 (B) Same circuit as
the A Channel
Z Channel + Orange Blue Pin 6 (Z+) :
To use single-ended
Z Channel - Orange/White (n/a) {:Pin 7@) encoders, jumper this
pin to GND (pin 9).
. Then leave A-, B- and
Pin 8 (SE) Z- not connected.
Ground Black Black Pin 9 (GND ) This is not available
—_— on the "MASTER

Wire colors for -RE, -RC, -EC and -E encoders
Wire colors for -HJ encoders

-]

1SO GND Encoder" connector.

Encoder cable

Pin 1 (+5V out)

Pin 2 (A+)

Pin 3 (A-)

Pin 4 (B+)

Pin 5 (B-)

Pin 6 (Z+)

SM, N, or J Series Motor

Pin 7 (2-)

+5VDC Red

A Channel + White

A Channel - Yellow

B Channel + Green
J‘EL—. B Channel - Blue

Z Channel + Orange

Z Channel - Brown

Ground Black

-

Wire colors for SM, N and J encoder cables —T

Pin 9 (GND)

Chapter 1. Installation 19



Limit Inputs

LIMITS/HOME
Connector

Connections shown

for one axis

(“LIMITS/HOME" connectors)

NOTES

Motion will not occur on an axis until you do one of the following:
- Install end-of-travel limit switches
- Disable end-of-travel limits with the LH&command (only if load not coupled)
- Change the active level of the limits with the LIMLVL command.

End-of-travel input functionality: Mount each switch such that the load forces it to open
before it reaches the physical travel limit (leave enough room for the load to stop).
When the load opens the switch, the axis stops at the LHADdeceleration. The motor
will not be able to move in that same direction until you execute a move in the
opposite direction and clear the limit by closing the switch.

Home input functionality: After initiating a homing move with the HOMcommand, the
6K waits for the home input switch to close, indicating the load has reached the
desired “home” reference position.

Refer to the Basic Operation Setup chapter in the 6K Series Programmer’s Guide for
in-depth discussions about using end-of-travel limits and homing.

See page 41 for connections to the “WYM25” screw-terminal converter (sold separately).

Internal Schematic

End-of-Travel Input }7 All end-of-travel

VINref is +24VDC, unless

and home inputs you connect an external

have the same

End-of-Travel Input }7 circuit design.

5-24VDC supply to the
VINref terminal.

For easy screw-terminal
connections, use the “VM25”
screw-terminal converter (sold
separately, includes 2-foot
cable). Connection instructions
are provided on page 41.

| 20.0 KQ
,o—{ Home Input
‘ 24VDC
- 18.2 KQ
GND (even # pin) L
\ Y 33.0 KQ
ISO GND ISO GND ’
6.8 KQ % 12.0 KQ 33.0 KQ
LIM-P Terminal

PIN OUTS & SPECIFICATIONS

By default, the limit inputs are sourcing inputs.

If you wish all of the limit inputs to sink current, connect
"LIM-P" to "GND" on the screw-terminal connector
located on top of the 6K chassis.

Pin# In/Out Axes1-4 Axes5-8 Description (inputfunctions programmed by LIMFNC) Specification for limit inputs
25 e e e RESERVED » Voltage range is 0-24VDC.
23 IN 1POS 5POS Positive direction end-of-travel limit, axis 1 or 5.  Switching levels: Low < 1/3 VINref
21 IN INEG 5NEG Negative direction end-of-travel limit, axis 1 or 5. voltage, High = 2/3 VINref voltage
19 IN 1HOME 5HOME Home limit, axis 1 or 5. (factory default VINref voltage is
17 IN 2POS 6POS Positive direction end-of-travel limit, axis 2 or 6. +24VDC, but you can connect a
15 IN 2NEG 6NEG Negative direction end-of-travel limit, axis 2 or 6. different voltage to the VINref
13 N 2HOME 6HOME  Home limit, axis 2 or 6. terminal**). To make all limit inputs
1IN 3POS* 7POS*  Positive direction end-of-travel limit for axis 3 or 7. sinking 'f*pUtS' connect the_LII\/l;P
9 IN 3NEG* 7NEG* Negative direction end-of-travel limit for axis 3 or 7. terminal™* to the GND terminal*.
7 IN 3HOME * 7HOME * Home limit, or general purpose input for axis 3 or 7. Status: Check with TLIM or LIM.
5 IN 4POS* 8POS*  Positive direction end-of-travel limit for axis 4 or 8. Active level is set with the LIMLVL
3 IN ANEG* 8NEG* Negative direction end-of-travel limit for axis 4 or 8. command. Default is active low:
1 |IN 4HOME * 8HOME * Home limit for axis 4 or 8. end-of-travel limits which require a

n.c. switch and home limits which
require a n.o. switch.

All even number pins are connected to isolated logic ground.
* On 6K2 and 6K6 products, these pins function as general-purpose inputs (function is set with the LIMFNCi-A command).
** The VINref, LIM-P, and GND terminals are located on the screw-terminal connector on top of the 6K chassis.

20
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Onboard Programmable Inputs and Outputs

TRIGGERS/OUTPUTS
Connector

Master Trigger: The “MASTER TRIG” input on this
connector has the same circuit design as trigger
inputs on the “TRIGGERS/OUTPUTS” connectors.

Internal Schematic

33 KQ VINref is +24VDC, unless
Output you connect an external
(odd # pins 1-7) Open Collector VINref 5-24VDC supply to the
- VINref terminal.

20.0 KQ
o — | V 1SO GND
0 rigger hput 24VDC
(odd # pins 9-23) 18.2 KQ
L
GND (even # pin) v = 33.0 KQ
ISO GND
ISO GND *
For easy screw-terminal 6.8 KQ % 12.0KQ 33.0 KQ
connections, use the “VM25” TRIG-P Terminal
screw-terminal converter (sold
separately, includes 2-foot By default, the trigger inputs are sourcing inputs. If you wish all of the
cable). Connection instructions trigger inputs to sink current, connect "TRIG-P" to "GND" on the
are provided on page 41. screw-terminal connector located on top of the 6K chassis.
PIN OUTS & SPECIFICATIONS (25-pin “TRIGGERS/OUTPUTS” connectors)
Pin#* In/Out Description (axes 1-4) Description (axes 5-8) Spes for Trigger Inputs Bpecs for GP Outputs
25 - RESERVED RESERVED » Voltage range is 0-24VDC. « Open collector output;
23 IN Trigger input 1 (TRiG-1A) Trigger input 9 (TRIG-54) | « Trigger input switching levels: will sink up to 300mA.
21 IN Trigger input 2 (TriG-18) Trigger input 10 (TRIG-5B) Low < 1/3 VINref voltage, High =2/3 | « Status: Check with
19 IN Trigger input 3 (TRIG-2a) Trigger input 11 (TRIG-6A) VINref voltage (factory default VINref TOUTOr OUT.
17 IN Trigger input 4 (TrRiIG-2B) Trigger input 12 (TRIG-6B) voltage is +24VDC, but you can « Programmable
15 IN Trigger input 5 (TRiG-34) Trigger input 13 (TRIG-7A) connect a different voltage to the functions with the
13 N Trigger input 6 (TRIG-38) Trigger input 14 (TRIG-78) VINref terminal**). To make all limit OUTFN@ommand. Can
11 IN Trigger input 7 (TRiG-42) Trigger input 15 (TRIG-8A) inputs sinking inputs, connect the also be used as an
: . ; : TRIG-P terminal** to the GND “0 Position”
9 IN Trigger input 8 (TrRiG-4B) Trigger input 16 (TRIG-8B) terminal utput on Position
7 OUT GPOutputl GP Output 5 ' ) output (OUTFNCi-H).
5 OUT GP Output2 GP Output 6 * Status: Check with TIN or IN. « Active level is set with
3 OUT GPOutput3 GP Output 7 » Programmable functions with the the ouTLvLcommand.
1 OUT GPOutput4 GP Output 8 INFNC command. Can also be used as Default is active low.
a “Trigger Interrupt” input (INFNCi-H ) | | If the outputs are
for position capture and registration. te outputs
. ) . driving inductive loads,
(GP = general purpose)  Active level is set with the INLVL connect the OUT
command. Default is active low (see DIODE terminal to
n.o. switch in diagram above). 24VDC.

* All even number pins are connected to isolated logic ground.
** The VINref, TRIG-P, and GND terminals are located on the screw-terminal connector on top of the 6K chassis.
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Trigger Input Connections

Connection to a Sinking Output Device

Electronic Device

6K Internal Schematic

VINref is +24VDC, unless
you connect an external
5-24VDC supply to the
VINref terminal.

Output Trigger Input
(odd # pins 9-23)
Ground o { GND (even # pin)

The output should
be able to sink at
least 1mA of current.

TRIG-P Terminal

2

ISO GND

20.0 KQ
24VDC
18.2 KQ
L
LM339
V 4 33.0 KQ
ISO GND h
T +
12.0 KQ 33.0 KO
6.8 KQ

The trigger input is sourcing to VINref (factory default: VINref is at 24VDC).

Therefore, no connection is required if sourcing 24VDC is appropriate for your needs.
To source to a different voltage, connect a different external supply to VINref.

Connection to a Sourcing Output Device

Electronic Device
Vi

R1

6K Internal Schematic

Trigger Input
(odd # pins 9-23)

—

Output 2

VINref is +24VDC, unless
you connect an external
5-24VDC supply to the
VINref terminal.

Ground >

{ GND (even # pin)

7

Electronic Device
Vi

TRIG-P Terminal
GND Terminal

The trigger input is sinking current (TRIG-P connected to GND).

2

ISO GND

6K Internal Schematic

Trigger Input
(odd # pins 9-23)

Output

20.0 KQ
24VDC
18.2 KQ
L
LM339
ISOVGND \ 330K
® +
6.5 KO 12.0kQ 33.0 KQ

Connection to a Combination of Sinking and Sourcing Outputs

VINref is +24VDC, unless
you connect an external
5-24VDC supply to the
VINref terminal.

GND (even # pin)

Typical value for R

is 450Q (assuming

R =0). The value of
R may vary depending
on the value of Rq
and V1.

If you are connecting to a combination of sinking and
sourcing output, connect the VINref terminal to the
voltage supply (factory default is internally connected
to 24VDC) to accommodate the sinking outputs. Then
for each input connected to a sourcing output, wire an
external resistor between the trigger input and GND.
The resistor provides a path for current to flow from

5

ISO GND

TRIG-P Terminal

20.0 KQ
24VDC
18.2 KQ
LM339 ¢
4 33.0 KQ
ISO GND X
TS +
12.0kQ 33.0 KQ
6.8 KQ

the device when the output is active.

Programming Tip: If connecting to sinking output, set
the trigger's INLVL setting to active low (INLVLO). If
connecting to a sourcing output, set the trigger's
INLVL setting to active high (INLVL1 ). Thus, when
the output is active, the TIN/IN status will report a “1”
(indicates that the input is active), regardless of the
type of output that is connected.
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Programmable Output Connections

Connection to a Sinking Input (active high)

Electronic Device

R Input -

External Supply
(24vDC)
+ -

Ry

6K Internal Schematic

Output

J#

(odd # pins 1-7)

Open Collector

Ground -
A4

{ GND (even # pin)

Connection to a Sourcing Input (active low)

Electronic Device

External Supply
(24vDC)

w <7 1SO GND

ISO GND

6K Internal Schematic

33 KQ

Output
(odd # pins 1-7)

i

Open Collector

Ground 0—0—{ GND (even # pin)

V 1SO GND

Connection to a Combination of Sinking & Sourcing Inputs

Electronic Devices

External Supply

ISO GND

6K Internal Schematic

(24VDC)
+ -

] V+ user ’_]
Sourcin “
S NPES S

o pins 1-
T Ground &—
R
z 33 KQ
S Ry Input = Output B
o < e (odd # pins 1-7) @
Sinking j % i'
Input
Ground ® { GND (even # pin)
- Lo Vuser ISO GND
T®+R) ISO GND
Connection to an Inductive Load (active low)
External Supply 6K Internal Schematic
(24vDC) . ‘
+ - ’—{ GND (even # pin) J
ISO GND

Use an external
diode when driving
inductive loads.

:

» { OUT DIODE
Output
e (odd # pins 1-7)

V' 1SO GND

Programming Tip: If connecting to an active-high sinking input, set the output’s OUTLVLsetting to active high (OUTLVLY). If
connecting to an active-low sourcing input, set the output's OUTLVLsetting to active low (OUTLVLQ. Thus, when the 6K'’s
output is activated, current will flow through the attached input and the TOUTOUTstatus will report a “1” (indicates the output

is active), regardless of the type of input that is connected.

Chapter 1. Installation

23



Communication Interface

Communication Interface Options

RS-232 (“COML1” port)
¢ Set up for use as the
primary RS-232 port;
configurable for RP240.

Ethernet Port

RS-232/485 (“COM2” port).

» Set up for use with an
RP240; configurable for
RS-485 or as the
primary RS-232 port.

USING MULTIPLE PORTS

You can communicate to either the Ethernet port or the RS-232
port (COM1) at any given time; the port that you communicate to
first is the only one that is recognized until you cycle power.

You can communicate to the Ethernet port or the RS-232 port
(COM1) while the 6K is also communicating with an RP240 via
the RS-232/485 port (COM2).
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RS-232 Communication

PIN OUTS FOR RS-232 COMMUNICATION

RS-232 Connector Pin _Description

2 Rx (receive). Connect to Tx on your computer.

3 Tx (transmit). Connect to Rx on your computer.

5 GND (isolate ground). Connect to GND on your computer.

e Maximum RS-232 cable length is 50 feet (15.25 meters).

* The 6K, by default, communicates at 9600 baud. To change this
setting, use the BAUDcommand.

* To establish unique addresses for daisy-chained units, use the
ADDRcommand.

Daisy Chain to a Computer or Terminal

Unit 0 Unit 1 Unit 2
GND GND GND
.
RX
GNP
ﬁ F Stand-Alone Daisy Chain
. . Unit 0 Unit 1 Unit 2
Serial Port Connection on PC . .
-)( -X
TGND k

9-Pin COM Port: 25-Pin COM Port: GND GND

Pin 2 R0

-X
Pin3 (185
Pin 5 (GND)

loolofo

Ethernet Communication

NOTES

e Status LEDs:
- Green LED is on when the Ethernet physical connection is OK.
- Yellow LED is on when the 6K is transmitting over the Ethernet interface.

« Connect to a standard 10Mbps Ethernet card. IP address default is 192.168.10.30. To
change the IP address, use the NTADDR.ommand. To ascertain the Ethernet address,
use the TNTMAGommand.

Direct PC-t0-6K Connection Network Hub Connection

NOTE: Use a “Crossover” Ethernet (10Base-T) cable.
A 10-foot cable is provided in the ship kit (p/n 71-017635-01). NOTE: Use a “Straight-Through” Ethernet (10Base-T) cable.
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RS-485 Communication

PIN OUTS FOR RS-485 COMMUNICATION

RS-232/485 Connector Pin__ Description

Rx + (also called RD B)
Tx + (also called TD B)
GND (isolate ground)
Rx — (also called RD A)
Tx — (also called TD A)

O~NO B~

¢ Maximum RS-485 cable length is 4000 feet (1220 meters).

* To establish unique addresses for multi-drop units, use the
ADDRcommand.

» Use termination resistors at both ends of the multi-drop. Keep
stubs as short as possible.

* Recommended cables:  2-wire: Belden 9841

4-wire: Belden 9842

» Refer to the diagrams below (or page 5) for necessary DIP

switch settings for 2-wire and 4-wire configuration.

4-Wire Connections (plus ground):

Master Unit

Unit #1 V
RS-232/485

Ground
connector Pin 1 (Rx+)
Pin 7 (Rx-) | Tx+

L Pin 4 (Tx+)
Pin 8 (Tx) 120 Q

| |
To

Unit #2 \

Pin 1 (Rx+) Y
Pin 7 (Rx) Shield
Pin 4 (Tx+)

2

120 Q

Pin 8 (Tx-)
Pin 6 (GND)

Unit #3

Pin 1 (Rx+)
Pin 7 (Rx-)
Pin 4 (Tx+)
Pin 8 (Tx-)
Pin 6 (GND)

Unit #31
120

Pin 1 (Rx+)
8 Pin 7 (Rx-)

i WA Pin 4 (Tx+)
79 Pin 8 (Tx-)
TN S Pin 6 (GND)
120 Q TN v

OoTmm |
6810 iessm

The DIP switch shown above is configured for RS-485 4-wire.

DIP switches 1-4 select internal resistor values (ON selects the resistor).
Use these resistors only for the last unit (or for a single unit).

Refer to page 5 for instructions on how to access and set the switches.
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2-Wire Connections (plus ground):

Unit #1

Master Unit

RS-232/485 Pin 1 (Rxt)

connector -
Pin 7 (Rx-)
L Pin 4 (Tx+) —L
Pin 8 (Tx-)
Pin 6 (GND)

Unit #2

Pin 1 (Rx+) *
Pin 7 (Rx-)

Pin 4 (Tx+) —L
Pin 8 (Tx-)
Pin 6 (GND)

Unit #3

Pin 1 (Rx+)
Pin 7 (Rx-)

Pin 4 (Tx+) —L
Pin 8 (Tx-)
Pin 6 (GND)

Unit #31
120 Q

Pin 1 (Rx+)
THN 8 Pin7 (R T

T/ Pin 4 (Tx?) -#-
19 Pin 8 (Tx-)

TN S Pin 6 (GND)
120 Q TN ¥

oTmm |
6810 iesm

The DIP switch shown above is configured for RS-485 2-wire.

DIP switches 1-4 select internal resistor values (ON selects the resistor).
Use these resistors only for the last unit (or for a single unit).

Refer to page 5 for instructions on how to access and set the switches.

Ground
Tx+ !

Rx+

120 Q

%120(2
;
:

Rx-

Shield
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RP240 Remote Operator Panel

NOTE FOR RS-485 USERS

RS-232/485 Connector If you configured the “RS-232/485" connector for RS-485
communication (see page 5), you must connect the RP240 to
the “RS-232" connector.

1 5

NOTE: You will have to issue these commands to configure
male the “RS-232" connector for use with an RP240:

Pin 9 (+5VDC)

6
PORT1........ Select “RS-232" (COML1) as the affected port.
DRPCHK1...0n power up, check for RP240 on COML1.
4 N\
® ®
RP240 Back Plane
(
)

® ®

(. J

NOTE: Refer to the Model RP240 User Guide for RP240 specifications and mounting instructions.

Expansion 1/0O

See Appendix B (page 43)

The 6K product allows you to expand your system 1/O by connecting up to eight EVM32
expansion I/O bricks. EVM32 bricks are sold separately from the 6K controller. Each 1/0
brick can hold from 1 to 4 of these I/O SIM modules in any combination:

« Digital Inputs SIM (8 inputs)

« Digital Outputs SIM (8 outputs)

¢ Analog Inputs SIM (8 inputs)

Refer to page 43 for instructions on connecting the expansion I/O.
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24VDC Power Input

4 SHIELD

External GND
+24VDC - ENABLE
OUT DIODE

Supply MASTER TRIG

GND

Specification: £10%, 2A maximum.
(current requirements depend on
type and amount of 1/0 used)

AN CNAID

The “PS-60W” is an optional TZH VDT T vV
power supply which can be
ordered separately. It
provides 60 Watts of power
(2.5A @ 25VDC).

+
) 8]
$ 2
P < d - 3
207
¥ & v U U
@3@@@@@@@@@@@

Guide to Power Requirements

6K2 or 6K4........cccvvenen. 24 Watts (1A @ 24VDC)

6K6 or 6K8.......cceeeeee. 36 Watts (1.5A @ 24VDC)

For each encoder............ Add 1.5 Watts

For each output............... Add < 7.5 Watts (up to 300mA/output)

For example, a 6K4 with 4 encoders connected and 4 digital outputs
(300mA @ 224VDC) requires 60 Watts of power.
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Testing the Installation

N\ WARNING A\ 3

This test procedure allows you to control
your system |/O. Therefore, you should
make sure that exercising the I/O will not
damage equipment or injure personnel.

Test Setup:

the 6K product.

If you haven't already done so, made the necessary
communication connections (see page 24).

2. Install Motion Planner (CD is provided in your ship).

3. Launch Motion Planner and click on the “Terminal” window tab to
view the terminal emulator. You now have live communication with

Connections  [Test Procedure Response Format (left to right)
End-of-travel NOTE: If you are not using end-of-travel limits, issue the Disable Limits (@LH® TLIM response:
and command and ignore the first two bits in each response field. bit 1 = Axis 1 POS limit
Home Limits | 1. Enable the hardware end-of-travel limits with the @LH3xommand. bit 2 = Axis 1 NEG limit
. . bit 3 = Axis 1 HOM limit
2. Close the end-of-travel switches and open the home switches. bit 4 = Axis 2 POS limit
3. Enter the TLIM command. The response should be *TLIM11@_110 110 ... bit 5 = Axis 2 NEG limit
4. Open the end-of-travel switches and close the home switches. bit 6 = Axis 2 HOM limit
TLMBO1 331 BaL and so on (3 inputs/axis) ...
5. Enter the TLIM command.. The response should be o o . “POS” means positive travel.
6. Close the end-of-travel switches and open the home. “NEG” means negative travel.
7. Enter the TLIM command. The response should be *TLIM11g_110 119 ... “HOM” means home.
Encoder 1. Enter these commands, (preset the RETURN key after each command): ENCCNT1 | TPEresponse (encoder counts):
(not coupled to L, TPE T.3, and then LN. This will begin a continuous display of all encoder +encoderl, +encoderl, ...
the load or positions. Press the RETURN key to move the display to the next line and save the
motor) current value. Direction of rotation:

2. Manually rotate the encoder shaft and verify that the position changes as you rotate
the encoder shaft. If you connected the encoder as instructed earlier in this chapter,

not change, or if the direction is reversed, check the connections. If the direction is
reversed, swap the A+ and A- connections.

3. When finished, enter the ~K (ctrl-K) command to stop the continuous report-back.

moving the shaft clockwise should increase the position reading. If the reading does

0 /‘)P
c@o

Clockwise
(positive counts)

0 B
Counter-clockwise
(negative counts)

Trigger Inputs

1. Open the trigger input switches or turn off the device driving the inputs.
2. Enter the TIN command.
Response should be *TINGGPD 3BT & *TINGDDD BIDD BIDD BDDD D
3. Close the trigger input switches or turn on the device driving the inputs.
4. Enter the TIN command.
Response should be *TIN1111_ 1111 1 or*TIN1111 1111 1111 1111 1

TIN response:

Bits 1-n, from left to right,
represent trigger inputs 1-n.
Bit #17 represents the Master
Trigger (“MASTER TRG").
The 6K2 & 6K4 have 9 inputs,
the 6K6 & 6K8 have 17 inputs.

Onboard 1. Enter the @OUTtommand to turn on (sink current on) all programmable outputs. TOUTresponse:
Outputs Verify that the device(s) connected to the outputs activated properly. Bits 1-n, from left to right,
2. Enter the TOUTcommand. Response should be *TOUT1111 or *TOUT1111_1111 . represent outputs 1-n.
3. Enter the @OUT@ommand to turn off all programmable outputs. Verify that the The 6K2 & 6K4 have 4 outpults,
device(s) connected to the outputs de-activated properly. the 6K6 & 6K8 have 8 outputs.
4. Enter the TOUTcommand. Response should be *TOUT@@@®@r *TOUTODDD BDDD
RP240 1. Cycle power to the 6K. ASSUMPTIONS
2. If the RP240 is connected properly, the RP240’s status LED should be green and « RP240 connected to the
one of the lines on the computer or terminal display should read *RP24Q COM 2 (“RS-232/485").
CONNECTEDIf the RP240’s status LED is off, check to make sure the +5V "

o , ) * COM 2 configured for
connection is secure. If the RP240’s status LED is green, but the message on the RP240. To verify, type
terminal reads *NO REMOTE PANEL the RP240 Rx and Tx lines are probably y !

. these commands:
switched. Remove power and correct. PORT2<cr>
3. Assuming you have not written a program to manipulate the RP240 display, the DRPCHKcr>
RP240 screen should display the following:
The system response
COMPUMOTOR 6Kn CONTROLLER should report ““DRPCHK3.
RUN  JOG STATUS DRIVE DISPLAY ETC
Enable Input Open the enable input (ENABLE) switch. TINO response:

Enter the TINO command. Response should be *TINOGZ3D BDDD
Close the ENABLE switch.

PN

Enter the TINO command. Response should be *TINOGZPD @137

bit 6 = Enable (ENABLE) input,
all other bits are not used.
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By now, you should have completed the following tasks, as instructed earlier in this chapter:

1. Check the ship kit to make sure that you have all the items (see page 3).
2. Review the general specifications table (see page 4).

3. (optional) Set internal DIP switches for using the “RS-232/485" connector as an RS-
485 serial port (default function is RS-232 and configured for connection to an RP240).

4. Mount the 6K controller (see page 6).

5. Connect all electrical system components (see pages 8-29).
Installation instructions for the EVM32 expansion I/O are provided on page 43.

6. Test the installation (see page 30).

NEXT ...

1. Mount the motors and/or couple the loads.
2. Tune any servo axes. Use the tuning facility in Motion Planner (see page 51).

AND FINALLY ...

After completing all necessary hardware installation tasks, you are ready to program your
motion control functions. Knowing your system’s motion control requirements, refer now to
the6K Series Programmer’s Guider descriptions of the 6K’s software features and
instructions on how to implement them in your application. Be sure to keét8eries
Command Referened hand as a reference for the 6K Series command descriptions.

For assistance with your programming effort, we recommend that you use the programming
tools provided in Motion Planner for Windows (found in your ship kit).
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CHAPTER TWO

Troubleshootin
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Troubleshooting Basics

When your system does not function properly (or as you expect it to operate), the first thing
that you must do is identify and isolate the problem. When you have accomplished this, you
can effectively begin to resolve the problem.

The first step is to isolate each system component and ensure that each component functions
properly when it is run independently. You may have to dismantle your system and put it back
together piece by piece to detect the problem. If you have additional units available, you may
want to exchange them with existing components in your system to help identify the source of
the problem.

Determine if the problem is mechanical, electrical, or software-related. Can you repeat or re-
create the problem? Random events may appear to be related, but they are not necessarily
contributing factors to your problem. You may be experiencing more than one problem. You
must isolate and solve one problem at a time.

Log (document) all testing and problem isolation procedures. You may need to review and
consult these notes later. This will also prevent you from duplicating your testing efforts.

Once you isolate the problem, refer to the problem solutions contained in this chapter. If the
problem persists, contact your local technical support resourcédsbrical Suppotbelow).

Technical Support
If you cannot solve your system problems using this documentation, contact your local
Automation Technology Center (ATC) or distributor for assistance.

If you need to talk to our in-house application engineers, please contact us at the numbers
listed on the inside cover of this manual. (These numbers are also provided when you issue the
HELPcommand.)
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Solutions to Common Problems

NOTE

Some software-related causes are provided because it is sometimes
difficult to identify a problem as either hardware or software related.

Problem Cause Solution
Communication 1. Ethernet card not installed 1. Refer to the user instructions that came with your Ethernet card.
(Ethernet) errors. correctly.

2. Ethernet or IP address conflict.

2. Refer to the configuration instructions in the Programmer’s Guide.

3. Connection to Ethernet port is
compromised or miswired.

3. Check the connections according to page 24.

Communication (serial)

not operative, or receive

garbled characters.
NOTE: Refer also to
the diagnostic
procedures on page
38.

1. Improper interface connections or
communication protocol.

1. Check the connections according to page 24.

2. COM port disabled.

2.a. Enable serial communication with the E1 command.

2.b. If using RS-485, make sure the internal jumpers are set
accordingly (see page 5). Make sure COM 2 port is enabled for
sending 6K language commands (execute the PORT2and DRPCHKZ
commands).

3. In daisy chain, unit may not be set
to proper address.

3. Verify proper application of the ADDRcommand.

Direction is reversed.
(stepper axes only)

1. Direction connections to the drive
are reversed.

1. Switch DIR+ with DIR- connection to drive (see page 15).

2. Phase of step motor reversed
(motor does not move in the
commanded direction).

2. Switch A+ with A- connection from drive to motor.

SOFTWARE ALTERNATIVE: If the motor (and the encoder if one
is used) is reversed, use the CMDDIR1command to reverse the
polarity of both the commanded direction and the polarity of the
encoder counts).

3. Phase of encoder reversed
(reported TPE direction is reversed).

3. Swap the A+ and A— connection at the ENCODER connector.

Direction is reversed,

servo condition is stable.

(servo axes only)

1. Command output (CMD)
connections and feedback device
connections or mounting are
reversed.

1. Software remedy: Issue the CMDDIR1command to the affected
axis. This reverses the polarity of the commanded direction and the
feedback direction so that servo stability is maintained.

Hardware remedy: Switch CMD- with the CMD+ connection to drive
or valve (if your drive or valve does not accept differential outputs
this will not work). You will also have to change the feedback device
wiring or mounting so that it counts in same direction as the
commanded direction.

Direction is reversed,
servo condition is
unstable.

(servo axes only)

1. Not tuned properly.

1. Refer to tuning instructions on page 51.

2. Phase of encoder reversed or
mounting of ANI input is such that it
counts in the opposite direction as the
commanded direction.

2. Software remedy for encoder feedback only: For the affected
axis, issue ENCPOL1

Hardware remedy: If using encoder feedback, swap the A+ and A-
connections to the 6K product. If using ANI feedback, change the
mounting so that the counting direction is reversed.
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Problem

Cause

Solution

Distance, velocity, and
accel are incorrect as
programmed.

1. Incorrect resolution setting.

1.a. Stepper axes: Set the resolution on the to match the 6K
product's DREScommand setting (default DRESsetting is 25,000
steps/rev).
1.b. Match the 6K product's EREScommand setting (default ERES
setting is 4,000 counts/rev) to match the post-quadrature resolution
of the encoder.
ERESvalues for Compumotor encoders:
Stepper axes:
* RE, -RC, -EC, & -E Series Encoders: .... ERES4000
* HJ Series ENCOders: .........ccceevveeiineennns ERES2048

Servo axes (SM, N or J Series Servo Motors):

e SM/N/IXXXXD-XXXX:.. ERES2000

o SM/N/IXXXXE-XXXX: ...ERES4000
Dynaserv (stepper and servo):

¢ DRIOXXB....oovvviiiiieiiiiiiiee e, ERES507904
¢ DRIXXXE ..o, ERES614400
¢ DRIXXXA...ooiiiiee e ERES819200
¢ DROXXXB...covviiiiiieieiiii e, ERES278528
¢ DREXXXA....ooiiiieeieeeiie e ERES425894
¢ DMIOXXB ...cevvvivivieiiiiiiiiiieeieeeeeeeeeeeveneeenns ERES655360
* DMI1IxxxA ERES1024000
« DM1004x ERES655360

2. Pulse width too narrow.
(stepper axes)

2. Set pulse width to drive specifications using the PULSE
command.

3. Wrong scaling values.

3. Check the scaling parameters (SCALE], SCLA SCLD SCLV,
SCLMAS

Erratic operation. 1. Electrical Noise. 1. Reduce electrical noise or move product away from noise source.
2. Improper shielding. 2. Shield for noise immunity.
3. Improper wiring. 3. Check wiring for opens, shorts, & mis-wired connections.
Feedback device (encoder 1. Improper wiring. 1. Check wiring.
or ANI) counts missing.
2. Feedback device slipping. 2. Check and tighten feedback device coupling.

w

. Encoder too hot.

3. Reduce encoder temperature with heatsink, thermal insulator, etc.

4, Electrical noise.

4a. Shield wiring.
4b. Use encoder with differential outputs.

5. Encoder frequency too high.

5. Peak encoder frequency must be below 12.0 MHz post-
quadrature. Peak frequency must account for velocity ripple.

Joystick mode:
Motor does not move.

1. Joystick Release input not
grounded.

1.a. If an input is not assigned the “Joystick Release” input function,
do so with the INFNCi-M command.

1.b. Ground the Joystick Release input.

2. Improper wiring.

2. Check wiring for opens, shorts, and mis-wired connections.

LEDs: All other LED states indicate hardware
“POWER” LED is 1. No power. 1. Check 24VDC power connection and restore power.
off.
“POWER” LED is 1. General fault. 1. Reset the controller by one of these methods:
red. ¢ Cycle power

2. ENABLE input not grounded.

* Issue the RESETcommand
2. Ground the ENABLE input.

An “AXIS” LED is on
(red).

1. Drive was commanded to shut
down (DRIVEDO). If Disable Drive on
Kill mode is enabled (KDRIVEZ1), a kill
command or kill input will also
disabled the drive.

2. Servo Axes: Maximum position
error (SMPERralue) exceeded. Could
be caused by disconnected or
mismounted feedback device.

1. Re-enable the drive by sending a DRIVE1 command to the
affected axis.

2. (verify position error by checking to see if TASTASFbit #23 is set)
Check feedback device connection and mounting and re-enable
drive by sending DRIVE1 command to the affected axis.

36

6K Hardware Installation Guide



Problem

Cause

Solution

Motion does not occur.

1. “AXIS” LED is red, or “POWER”
LED is off or red.

1. See LED troubleshooting as noted above.

2. End-of-travel limits are active.

2.a. Move load off of limits or disable limits by sending the LH&
command to the affected axis.

2.b. Software limits: Set LSPOSto a value greater than LSNEG

3. Step pulse too narrow for drive to
recognize (stepper axes only).

3. Set pulse width to drive specifications using the PULSE
command.

4. Drive fault level incorrect.

4. Set drive fault level using the DRFLVLcommand.

5. Improper wiring.

5. Check drive fault & limit connections.
Stepper Axes: check step and direction connections.
Servo Axes: check command and shutdown connections.

6. ENABLE input is not grounded.

6. Ground the ENABLE input connection.

7. Load is jammed.

7. Remove power and clear jam.

8. No torque from motor.

8. See problem: Torque, loss of.

9. Max. position error (SMPER/alue)
exceeded. (servo axes only)

9. Check to see if TASTASFbit #23 is set, and issue the DRIVE1

command to the axis that exceeded the position error limit.

10. Drive has activated the drive fault
input.

10. Check to see if TASTASFbit #14 is set, and check the drive
fault level (DRFLVL).

Power-up Program does
not execute.

1. ENABLE input is not grounded.

1. Ground the ENABLE input to GND and reset the product.
(see page 9)

2. STARTPprogram is not defined.

2. Check the response to the STARTPcommand. If no program is

reported, define the STARTPprogram and reset (refer to the STARTP

command description).

Runaway
(SERVOS ONLY)

1. Direction connections reversed.
(if encoder counts positive when
turned clockwise or extended).

1. Switch CMD- with the CMD+ connection to drive or valve.

NOTE: The CMD+/- Connection is not differential. Do not connect

CMD+ to ground on your drive.

Torque, loss of.

. Improper wiring.

1. Check wiring to the drive, as well as other system wiring.

. No power to drive .

2. Check power to drive.

. Drive failed.

3. Check drive status.

. Drive faulted.

4. Check drive status.

alhlwIN]|F

. Shutdown issued to drive.

5. Re-enable drive by sending the DRIVE1 command to the affected

axis.
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Resolving Serial Communication Problems

General Notes » Power up your computer or terminal BEFORE you power up the 6K.

Test the
Interface

« Make sure the serial interface is connected as instructed on page 24. Shield the cable to
earth ground at one end only. The maximum RS-232 cable length is 50 feet (15.25 meters).

e RS-232: Handshaking must be disabled. Most software packages allow you to do this.

» RS-485: Make sure the internal DIP switches are configured as instructed on page 5.

Power up the computer or terminal and launch the terminal emulator.

Power up the 6K. A power-up message should be displayed, followed by a prhmpt (
3. Type ‘TREV and press the ENTER key. (TR®EVcommand reports the software
revision.) The screen should now look as follows (if not, see Problem/Remedy table
below).

N

*PARKER COMPUMOTOR 6K MOTION CONTROLLER

>TREV
*TREV92-016740-01-5.0 6K

Problem Remedy (based on the possible causes)

No Response * COM port not enabled for 6000 language communication.
If RS-232 connected to “RS-232” connector : issue “PORTI and “DRPCHKZcommands.
If RS-232 connected to “RS-232/485" connector: issue “PORTZ2 and “DRPCHK®Zcommands.
If RS-485 connected to “RS-232/485" connector: issue “PORTZ and “DRPCHK®Zcommands.

« Serial communication may be disabled; enable with the E1 command.

* RS-232: Echo may be disabled; enable with the ECHOlcommand.

* If you are using an RS-232 connection between the host computer and the master 6K connected to multiple 6Ks
in an RS-485 multi-drop, make sure the master 6K has these settings executed in the order given (you should
place these settings in your power-up STARTPprogram):

PORT1 (select RS-232 port, COM1, for configuration)
ECHO3 (echo to both COM ports)

PORT2 (select RS-232/485 port, COM2, for configuration)
ECHO2 (echo to the other COM port, COM1)

» Faulty wiring. See instructions on page 24. RS-485: verify internal DIP switch settings on page 5. Also check for
shorts or opens.

 Is the cable or computer/terminal bad? Here's a test:

1. Disconnect the serial cable from the 6K end only.
2. Connect the cable’s Rx and Tx lines together (this echoes the characters back to the host).
3. Issue the TREVcommand. If nothing happens, the cable or computer/terminal may be faulty.
» The controller may be executing a program. Issue the K command or the <ctrl>K  command to kill the program.
Garbled » Verify setup: 9600 baud (range is 9600-1200), 8 data bits, 1 stop bit, no parity; RS-232: Full duplex; RS-485:
Characters Half duplex (verify internal DIP switch settings on page 5).

RS-485: Transmission line not properly terminated. See page 5 for internal DIP switch settings. See page 24for
connections and calculating termination resistors (if not using the internal resistors via internal DIP switches).

Faulty wiring. See instructions on page 24. RS-485: verify internal DIP switch settings on page 5. Also check for
shorts or opens.

Double Characters

Your terminal emulator is set to half-duplex; set it to full-duplex.
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Product Return Procedure

Step 1 Obtain the serial number and the model number of the defective unit, and secure a purchase
order number to cover repair costs in the event the unit is determined by the manufacturers to
be out of warranty.

Step 2 Before you return the unit, have someone from your organization with a technical
understanding of the 6K system and its application include answers to the following questions:

What is the extent of the failure/reason for return?

How long did it operate?

Did any other items fail at the same time?

What was happening when the unit failed (e.g., installing the unit, cycling power, starting
other equipment, etc.)?

How was the product configured (in detail)?

Which, if any, cables were modified and how?

With what equipment is the unit interfaced?

What was the application?

What was the system environment (temperature, enclosure, spacing, contaminants, etc.)?
What upgrades, if any, are required (hardware, software, user guide)?

Step 3 Call for return authorization. Refer to tiiechnical Assistangghone numbers provided on the
inside front cover of this document. The support personnel will also provide shipping
guidelines.
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Appendix A. VM25 Installation

The VM25 provides screw-terminal connections for the I/O on the 25-pin connectors, which are the
“TRIGGERS/OUTPUTS” and “LIMITS/HOME” connectors. The VM25 comes with a 2-foot cable that
provides easy connection between the VM25 and the 6K’s 25-pin connector. The VM25 is ordered
separately (part number is “VM25").
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Appendix B. EVM32 Installation

Connect to the 6K’s “EXPANSION |/O”
connector (use the provided cable).

EVM32 Brick #1

EVM32 Brick #2

y : in serial chain)

2-foot (0.61 m) cable is
provided with the baseboard
(EVM32-BASE).

SIM boards are

ordered separately
from the baseboard. Baseboard (EVM32-BASE).

EVM32 Description

The EVM32 is a family of I/O modules (or “bricks”) that is sold as accessories to the 6K
Controllers. The purpose of the EVM32 is to provide more I/O than the 6K offers onboard.
Up to eight DIN-rail mountable EVM32 bricks can be connected in a serial chain to the 6K.
Each EVM32 brick can hold from 1 to 4 of these I/O SIM boards in any combination (each
SIM board provides 8 1/0 points, for a total of 32 I/O points per I/O brick):

» Digital inputs

» Digital outputs

» Analog inputs

Order an EVM32 brick and up to four I/0O SIM boards per brick (see table below).

Product (p/n)  Description

EVM32-Base............ EVM32 baseboard, extrusion with built-in DIN rail mount (includes 2-foot cable).
SIM8-IN.....ceerrieien. SIM board with 8 digital inputs. Color code: RED.

SIM8-OUT-EVM32.... SIM board with 8 digital outputs. Color code: BLUE.

SIM8-AN-IN.............. SIM board with 8 analog inputs (12-bit, 10V inputs). Color code: GREEN.
71-016949-02........... 2-foot cable for connection to 6K or between 1/O bricks (included with EVM32-BASE).

71-016949-100......... 100-foot cable for connection to 6K or between I/O bricks.




EVM32 Specifications

Parameter

Specification

Power (DC input)

VA TANGE coiiiiiiiiiiieiie e
V4 CUITENT L.

User-supplied voltage that drives output circuitry.
12-24VDC.

1.5A @ 12VDC or 0.75A @ 24VDC;
plus the sum of the load current on outputs that are in sourcing mode.

Environmental

Operating temperature ...........c.cccecvvvenen
Storage temperature ...........cccocoveeienneenne.
HUMIAItY ..o

32 to 122°F (0 to 50°C)
-22 to 185°F (-30 to 85°C)
0 to 95% non-condensing

Dimensions

EMV32 module .......cccceeeeviiiiieeeiiieeees

3.3inches x 6.25 inches (83.82 mm x 158.75 mm)

Digital Inputs

Switching levels .........ccccociiiiiiiiiiiiinn.
Voltage range ........cccccceveeeiiiceniiieniienne,

SiNKIiNG/SOUrCiNg ......ccevvveeniiieiiee e,
IMpedance ........ccccoveviiiiiiie

Active [evel ...,

Low < 1/3 V+ voltage; High = 2/3 V+ voltage.

Voltage range = 0-24VDC. Voltage of input signals should not exceed voltage level of
V+. (Input circuitry of EVM32 has diodes to protect against voltages that exceed V+,
but performance may degrade.)

Sinking: Connect jumper for selected SIM board to position 3 (factory default).
Sourcing: Connect jumper for selected SIM board to position 1.

6 KQ, minimum. Requires input current (sinking or sourcing) of 0.111mA per volt of
user-supplied voltage to V+ (e.g., 2.67mA if V+ = 24V).

Set by the 6K controller (INLVL command setting) — default is active low, but can
be set to active high.

50 kHz (the maximum frequency is limited practically to 500 Hz by the 2 ms update
rate of the 6K controller).

Check with the TIO command.

Digital Outputs

SiNKIiNG/SOUrCiNg ......ceevviveeniieeiiee e,

Voltage (sinking — jumper in position 3)

Voltage (sourcing — jumper in position 1)

CUITENT .
Active level .......ccoocvieeiiii e,
Rise time, Fall time ...........ccccoeeiviieeeeins

Under-voltage protection

Thermal shutdown .........cccoeveeviiieiiiiinnnn,

Short-circuit protection ...........ccoceeeveeennne
SEALUS .oeveveiiiiiieie e

Sinking: Connect jumper for selected SIM board to position 3 (factory default).
Sourcing: Connect jumper for selected SIM board to position 1.

Output voltage level is less than or equal to 0.4VDC when sinking up to 50mA.

(< 0.4 VDC for 50 mA).

Output voltage level is less than or equal to 2.5VDC when sinking up to 300mA.
(2.5 VDC for 300 mA).

Output voltage level may be up to 2 volts less than the user-supplied voltage V+
when sourcing up to 50mA.

Output voltage level may be up to 2.5 volts less than the user-supplied voltage V+
when sourcing up to 300mA.

300mA maximum per output; continuous duty at 50°C ambient temperature.

Set with the OUTLVLcommand — default is active low.

Load dependent; typically 40ns per 1000 pF.

The under-voltage lockout circuit is meant to prevent the output driver from sinking or
sourcing when the user-supplied voltage at VV+ drops below +5VDC.

The thermal shutdown protection is intended to protect the device from marginal
environmental factors. It must not be considered short circuit protection. The
thermal resistance between the FET junction and the thermal protection circuit on the
SIM cards is great enough that the rapid rise in junction temperature caused by a
short circuit will not transfer fast enough to protect the device from damage.

Digital outputs are NOT short-circuit protected.

Check with the TIO command.

Analog Inputs

Input voltage range ........cocccevereeveenienas

Input current (worst case load) ................

Input dynamic resistance ..............ccccc.....
Fault tolerance ........cccccoevveiiiiiiniicenieeenn
Sample rate .......cocceeeiiieiiiie e

SEAIUS v

12-bit A/D converter, £10VDC; unipolar/bipolar range selectable ANIRNGcommand.
Unipolar: 0V to 10VDC, or 0V to 5V;
Bipolar: -10 to +10V (factory default), or -5V to +5V.

Unipolar: 720pA @ 0V to 10VDC range; 360pA @ OV to 5V range.

Bipolar: -1200pA @ -10V and 720pA @ +10V; -600pA @ -5V and 360pA @ +5V.
Unipolar: 21KQ; Bipolar: 16KQ

+16.5V

Each input requires 2ms (e.g., 4 ms for 2 inputs, 16ms for 8 inputs); therefore, to
maximize performance, you should disable unused inputs with ANIEN command.

Check with the TIO command.
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|nsta||ing the SIM Boards CAUTION: Remove power to the EMV32 baseboard before installing or

removing SIM boards.

SIM slot for I/O points 25-32
slot for 1/O points _

SIM slot for I/O points 17-24 —

SIM slot for I/O points 9-16 ——»

SIM slot for 1/O points 1-8 ——— (5%

SIM Board Color Codes

SIM8-IN (digital inputs)........ccccveerueen. RED
SIM8-OUT-EVM32 (digital outputs)....BLUE
SIM8-AN-IN (analog inputs) ............... GREEN

C Il N N BN -

Notch

\ (@]
[o000000o0000000000000000~ 0000000000000000000000000

i : )

Setting Jumpers (selecting sinking/sourcing)

SIM4 SIM3 SIM2  SIM1 NOTE The jumper setting affects only digital inputs (SIM8-IN)
(25-32) (17-24) (9-16) (1-8) and digital outputs (SIM8-OUT-VM32).
N \ / e

Position 3 Position 1
selects sinking Na g selects sourcing

(factory default setting)

JU4  JU3  JU2\JU1
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Electrical Connections

Connection to the 6K controller and between VM32 1/O bricks

A CAUTION

Remove power to the 6K controller and the EMV32 baseboard before connection or
disconnecting the EVM32 baseboard to the 6K controller or to other EVM32 units.

A\

If the VM32 1/0 brick is disconnected (or if it loses power), the controller will perform a kill (all tasks)
and set error bit #18. When the 6K controller powers up and detects an output SIM on a VM32, it will set
the active level@QUTLVLcommand) according to the jumper setting selected. To check the status of one

or more VM32 1/O bricks, use tHHO command.

2-foot (0.61 m) cable is
provided with the baseboard
(EVM32-BASE).

Optional 100-foot cable

is available.

24VDC power input

C

@)

]

onnect to the 6K’s “EXPANSION 1/O”

connector (use the provided cable).

EVM32 Brick #1

Power Supply
12-24VDC

1.5A @ 12VDC or 0.75A @ 24VDC;
plus the sum of the load current on
outputs that are in sourcing mode.

Connect to V+

) ﬁ . ﬁ N )

) )

]

[

71 077077 077 5 ) T % 7077 ) P T

A ATATAATIE

1| ono v4]
7l | T

| A FATATATAT

Connect to GND
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Digital Inputs

Sinking

Sourcing

CAUTION: Remove power to the EMV32 baseboard before connecting 1/O.

External Supply
(12 to 24VDC)

- +
Electronic EVM32
Device
V4 JUMPER
The output should °]
be able to sink at 20.0KQ
least 3mA of current.
>
1
Iso T
Ground 18:2KQ
10.0KQ
6.81 KQ L
Input
Output Connection 12.1KQ
Ground Ve
Connection I 1% | a1k
T o
Ground ¢ <
<7 Iso GND
External Supply
(12 to 24VDC)
- +
Electronic EVM32
Device
JUMPER
V4 "
o]
Rq GND 18.2KQ
6.81 KQ
Input
Output Connection 12.1KQ
Ground
Ground Connection
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Digital Outputs CAUTION: Remove power to the EMV32 baseboard before connecting 1/0.
NOTE: Use an external diode when driving inductive loads. Connect the diode
in parallel to the inductive load.

Sinking External Supply
(12 to 24VDC)

+ -

EVM32

Jumper
set to
position 3

3™
N

v
Iso GND ¢

Sourcing External Supply
(12 to 24VDC)

+ -

m

Jumper
i setto
¢ position 1

Slo]

Output

1 Electronic

: Device

¢ J1 GND

Input

N

¢ Output e K
: Connection 6

Ground

¢ Connection é

Electronic
Device

Input

2 Connection

Ground

7
PN

Ground

2 Connection

Iso GND
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Analog Inputs

Analog Input Source

(+/-10V)

Signal Source +

Ground

EVM32

Bipolar
Voltage
Reference

© Unipolar
Input
Connection

o OFF

GND
Connection

S1 = Bipolar/Unipolar Switch
S2 = Input Mux Switch
S3, S4 = T/H Switch
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Appendix C. Servo Tuning

To assure optimum performance you should tune your servo system. The goal of the tuning

The tuning process is process is to define the gain settings, servo performance, and feedback setup (see command list
a subset of the

controller setup
process that Motion

below) that you can incorporate into your application program. (Typically, these commands
are placed into a setup program). Servo tuning should be performed as part of the application

Planner helps you with setup processas described below.
in the Editor.

1* Order Response:

Velocity

Commanded Velocity

Y(dashed line)
|

To tune your servo system:

1. After you launch Motion Planner, you will see the Editor window. Click on one of the
Application Wizard buttons to launch an application wizard. In the wizard, be sure to
select “Setup Program”. When you are finished with the wizard, icons for the selected
program elements, including the Setup Program, will be placed in the Editor window.
Double-click the Setup icon to launch the setup wizard. As you fill in the wizard

/l,;

Actual Velocity
(solid line)

screens, you will come to the Servo Tuner portion ...

_ 2. Click the “Start” button to send the pre-programmed step output to the drive. Notice
Time that the graph display draws the commanded and actual velocity profiles so that you can
graphically tune your servo system.

Optimize the proportionalSGP and velocity G\ values by iteratively changing
gains and viewing the results on the graph display. The object is to achiévederl
response (minimal overshoot and close position tracking). The typical process is:

G
Increase SGP
UNTIL

OR

/I—M/“WORW

Decrease sGV | sav
UNTIL ncreaseILg

¢ «l
/ 2

Decrease SGV

—

UNTIL

/:W 24 ,_ - S

, Decrease sGP
UNTIL

]
Decrease sGv
UNTIL

P




3. Repeat step 2 for each axis.

4. Continue with the rest of the Setup wizard. When you finish the wizard, it automatically
inserts the tuning gains, along with the other setup elements, into your setup program.

Tuning-Related Commands (see 6K Series Command Reference for details)

Tuning Gains : Feedback Setup :
SGP............ Sets the proportional gain in the PIV&F servo SFB............ Selects the servo feedback device (encoder or analog
algorithm. input). To use analog input feedback, you must first use
SGI ... Sets the integral gain in the PIV&F servo algorithm. Fhe ANIFB command to configure the targeted analog
. o . input to be used for feedback.
SGV....ooeuee Sets the velocity gain in the PIV&F servo algorithm. IMPORTANT: Parameters for scaling, tuning gains,
SGAF......... Sets the acceleration feedforward gain in the PIV&F, max. position error (SMPER and position offset (PSET)
algorithm. are specific to the feedback device selected (with the
. - SFBcommand) at the time the parameters are entered
SGVF.......... Slets .tt:e velocity feedforward gain in the PIV&F, (see programming examples in Programmer’s Guide).
algorithm.
9 - ) . ERES.......... Encoder resolution.
SGILIM ...... Sets a limit on the correctional control signal that
results from the integral gain action trying to SMPER....... Sets the maximum allowable error between the
compensate for a position error that persists too long. commanded position and the actual position as
SGENB....... Enables a previously-saved set of PIV&F gains. A set measured by the feedback device. If the error exceeds
of gains (specific to the current feedback source this limit, the controller activates the Shutdown output
- ) . and sets the DAC output to zero (plus any SOFFS
selected with the SFBcommand) is saved using the ) )
SGSETcommand offset). If there is no offset, the motor will freewheel to a
’ ] ) stop. You can enable the ERRORommand to
SGSET....... Saves the presently-defined set of PIV&F gains as a continually check for this error condition (ERROR.12-1),
gain set (specific to the current feedback source on and when it occurs to branch to a programmed
each axis). Up to 5 gain sets can be saved and enabled response defined in the ERRORProgram.
at any point in a move profile, allowing different gains at
different points in the profile.
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24VDC power
6K, 29
EVM32, 46
2-wire RS-485
connections, 27
DIP switch settings, 5
4-wire RS-485
connections, 26
DIP switch settings, 5

accessories, orderable, 3
active level

inputs, 22

limit inputs, 20

outputs, 23
address

Ethernet, IP, 25

RS-232, 25

RS-485, 26
analog inputs on EVM32, 43, 49
Apex drive connections, 11
axis LED, 36

baud rate, RS-232, 25
BD-E drive connections, 12
brackets, mounting option, 7

communication interface, 24
Ethernet, 25
RS-232, 25
RS-485, 26

serial communication problems, 38

connections, 8
analog inputs (EVM32), 49
communication, 24
digital inputs (EVM32), 47
digital outputs (EVM32), 48
enable input, 9
encoder, 19
end-of-travel limits, 20
Ethernet, 25
EVM32, 46
home limits, 20
installation test procedures, 30
onboard outputs, 21, 23
onboard triggers, 21, 22
RP240, 28
RS-232, 25
RS-485, 26
servo (+/- 10V) drives, 10
step & direction drives, 15
contaminants and liquids, 7
crossover cable, 25

Index

daisy-chain, RS-232, 25
digital inputs on EVM32, 43, 47
digital outputs on EVM32, 43, 48
dimensions
6K, 6
DIN rail mount, 7
diode for outputs, 23
drive connections
servo (+/- 10V), 10
step & direction, 15
drive fault input, 11, 16
Dynaserv drive connections
servo, 12
step & direction, 17

electrical connections. See connections

electrical noise guidelines, 2
enable input, 9
encoder
connections, 19
resolution, 36

end-of-travel limit inputs, connections, 20

environmental specifications, 6K, 7
estop switch, 9

Ethernet connections, 25
EVM32, 43

expansion /0O, 43

general specifications, 4

help, 34
home limit inputs, connections, 20
humidity, 7

inputs

24VDC power input to 6K, 29

analog inputs on EVM32, 49

digital inputs on EVM32, 47

drive fault, 11, 16

enable, 9

encoder, 19

end-of-travel limits, 20

expansion 1/0O, 43

home limit, 20

installation test, 30

triggers, 21, 22

VM25 connections, 41
installation test procedures, 30
installing SIM boards, EVM32, 45

internal schematics. See connections

IP address, 25



recommended installation process, 2
jumpers, sinking & sourcing (EVM32), 45 related publications, i

return procedure, 39

RP240 connections, 28

LEDs, 36 RS-232 connections, 25
Linearserv drive connections RS-485
servo, 13 connections, 26
step & direction, 18 DIP switches, accessing & setting, 5
mounting, 7 S drive connections, 16
multi-drop, RS-485, 26 safety stop switch (enable input), 9

schematics, internal. See connections
screw-terminal adapter, 41

noise, electrical, guidelines, 2 servo tuning, 51
ship kit, 3
EVM32, 43

OEMG670SD drive connections, 17 SIM boards, EVM32, 43
OEM670T & ORM675T drive connections, 13 SIM8-AN-IN, 43
OEM750 drive connections, 16 SIM8-IN, 43
onboard programmable I/O connections, 21 SIM8-OUT-EVM32, 43
optional accessories, 3 sizing your power supply, 6K, 29
output diode, 21, 23 solutions to common problems, 35
outputs specifications

digital outputs on EVM32, 48 environmental (6K), 7

onboard, 21, 23 EVM32, 44

VM25 connections, 41 general, 4

staight-through cable, 25
status LEDs, 36
part numbers, 3 SV drive connections, 14
PDS drive connections, 16
performance specifications, 4

PKH130M drive connections, 18 technical support, 34
power input temperature specification, 7
6K, 29 testing I/O installation, 30
EVM32, 46 TQ10 drive connections, 14
remove before connections, 2 trigger input connections, 21, 22
power LED, 36 troubleshooting, 33
precautions, 2 methods, 34
product return procedure, 39 resolving serial communication problems, 38

solutions to common problems, 35
tuning, servo, 51

VM25 25-pin screw-terminal adapter, 41

Zeta drive connections, 16
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