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Overview

Introduction to the RG610

The Dart Controlsmodel RG610isamicroprocessor-based, four-quadrant regenerative motor
control. Itisused to control the speed or torque of any permanent-magnet or shunt-wound DC
motor inthe 1/15 to 2 horsepower range. Either a115VAC or 230VA C source may be used to
power the RG610, and it can be provided in an open chassisor inaNEMA-4/12 enclosure.

Regenerative Motor Control
A “four-quadrant” speed control providesdriving and braking torque, asrequiredtomaintaina
speed set by theuser. Thisconcept isillustrated below infigure 1.

Quadrant 1 Quadrant 2

R

Applied Torque

Quadrant 3 Quadrant 4
- - Arrows n the
= \ - same direction
7 1 Driving
\
O - Arrows n
4 - T opposite directions
= - Braking

Figure 1

When operating in quadrant 2 or 3, torqueisbeing appliedin the samedirection themotor is
rotating, and the control isdriving themotor likeastandard DC control. When operatingin
quadrant 1 or 4, aregenerative control will behave differently than other DC controlsby applying
torqueinadirection that opposes motor rotation, providing braking. During braking, the

energy contained inthe motor and itsload isconverted into el ectrica energy and “regenerated”
back intothe A C source. Thiscapability givestheregenerative control itsname, and provides
excellent control of motor speed.

RG610 Advantages

TheRG610 offersmany featuresthat are beyond the reach of standard regenerative controls.
Thisisbecause Dart has combined the toughest hardware design avail ablewith apowerful
microprocessor, which functionsasthe® brain” of the control. Themicroprocessor alowstremendous
flexibility when customizing theunit, so you can do complex taskseasly. Thereareno

mechanical trimpotson the RG610for youto set; al adjustmentsare madethroughitssmple

user interface. Thismeansthat once an item has been adjusted, therewill be no drifting or

accidental bumpschanging thesetting.

1-1



RG610 Instruction Manual 2-1
RG610 Features

Standard Features

* Full-wave, four-quadr ant oper ation: Regenerative braking allowshigh-speed reversng and
excellent speed control, even with overhauling loads.

* Speed or torquecontrol: The RG610 can be used to control either the speed or torque of a
motor, the sel ection of whichisdonewith asoft trimmer setting.

* Electrically isolated control circuitry: Thiseliminatesthe possibility of damaging the control

by accidentaly grounding the* common” signd path.

* Dual supply voltage: The RG610 can be powered by either a115VAC or 230VAC source, the
selection of whichisdonewith asimpleon-board dideswitch.

* Dual supply frequency: The control automatically adjuststo operate from a50Hz or 60Hz
power source.

» Microprocessor-based: Thisalowsgreater customization of the control tofit your application
exactly. All of your settingsarestored digitally in nonvol atile memory (the control will “remember”
your settings, even when power isremoved, and be ready to go when power isreapplied).

* Nomechanical trimpots. TheRG610 has* soft trimmers’ (thedigital equivalent of mechanical
trimpots, only much morereliable) that are set throughitssmple user interface. Unlikemechanical
trimpots, the soft trimmersdo not drift in value over time, or changein value or get broken off

when something bumpsthe control.

* P-1-D control settings: Proportional, integral, and derivative gains may be set for optimal system
performanceand fast settlingtime.

» Armaturefeedback, analog tachometer feedback, or open-loop: In speed control mode, there
isthe choi ce between using armature voltage feedback, anal og (dc) tachometer feedback, or no
feedback (open-loop operation). 1% speed regulation is possible with armature feedback, or 1/2%
with anal og tachometer feedback.

* 30:1 speed range using an analog tachometer, 20: 1 using ar matur efeedback

* 150% overload capacity for oneminute

» Transient voltage protection

* True zer o-speed position with any potentiometer configur ation

* Shunt field supply provided: 50V DC or 100V DCisavailablewhen using 115VAC power.
100V DC or 200V DC isavail ablewhen using 230VA C power.

* 5K Q speedpot with leads, dial, and knob included

*4—-20mA isolated signal follower : With the addition of an externa 250Q, 0.1% tolerance
resstor (consult factory for availability), 4 - 20mA following capability isavailable.

* External voltagefollower : Motor speed may be controlled using any externa grounded or
isolated signal. Therearetwo ranges selectable: 0to +5VDC or -10VDCto +10VDC.

* Inhibit circuit permitsstart and stop without breaking AC lines: Thedrive may beinhibited
by usnganexterna logic-leve sgnd.

*Barrier-typeterminal strip

* Two 15A AC linefuses
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Soft Trimmer Quick Reference: Speed Control Mode

P;f.e I;:: Soft Trimmer Name M::g‘:?'

I Reverse Current Limit A-1, B-1
2 Forward Current Limit A-1, B-1
3 Reverse Acceleration A-1, B-1
4 Forward Acceleration A-2, B-1
5 Reverse Maximum Speed A-2, B-1

! 6 Forward Maximum Speed A-2, B-1
7 Reverse Deceleration A-3, B-1
8 Forward Deceleration A-3, B-1
9 Reverse Minimum Speed A-3, B-1
10 Forward Minimum Speed A-4, B-1
1 PID — P Gain A-5, B-2
2 PID - I Gain A-5, B-2
3 PID - D Gain A-5, B-2
4 IR Compensation A-6, B-2
5 Forward, Reverse, & Inhibit Input Setup [ A-6, B-2

2 6 Inhibit Function Selection A-6, B-2
7 Inhibit Delay A-7, B-2
8 Speed/Torque Mode Selection A-8, B-2
9 Feedback Mode Selection A-8, B-3
10 PID Aggression Adjustment A-9, B-3
1 Speed Command Source A-10, B4
2 Speedpot Minimum Calibration A-11, B-4
3 Speedpot Maximum Calibration A-11, B-4

3 4 Speedpot Center Calibration A-11, B-4
5 Speedpot Deadband Width A-12, B-4
6 Speed Setpoint A-12, B-5
9 Default Display Selection A-13, B-5
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Soft Trimmer Quick Reference: Torque Control Mode

l;z;g.e I;:y Soft Trimmer Name le:;al
1 Reverse Speed Limit C-1, D-1

2 Forward Speed Limit C-1, D-1

3 Reverse Acceleration C-2, D-1

4 Forward Acceleration C-2, D-1

5 Reverse Maximum Torque C-2,D-1

l 6 Forward Maximum Torque C-2, D-1
7 Reverse Deceleration C-2, D-1

8 Forward Deceleration C-3, D-1

9 Reverse Minimum Torque C-3, D-1

10 Forward Minimum Torque C-3, D-1

1 PID - P Gain C-4,D-2

2 PID - I Gain C-4, D-2

3 PID - D Gain C-4,D-2

5 Forward, Reverse, & Inhibit Input Setup | C-4, D-2

2 6 Inhibit Function Selection C-5,D-2
7 Inhibit Delay C-5,D-2

8 Speed/Torque Mode Selection C-5,D-2

9 Feedback Mode Selection C-6, D-3

10 PID Aggression Adjustment C-6, D-3

1 Torque Command Source C-7,D-4

2 Torquepot Minimum Calibration C-8, D4

3 Torquepot Maximum Calibration C-8, D4

3 4 Torquepot Center Calibration C-8, D4
S Torquepot Deadband Width C-9, D-4

6 Torque Setpoint C-9, D-5

9 Default Display Selection C-9,D-5
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Quick-Start Installation

Soft Trimmer Factory Settings

Thefollowingisalist of thefactory settingsfor the RG610. Thesewill bethe settingsof the control
“out of thebox” when you receiveit. Thisisaso what the settingswill become any timeyou reset

the soft trimmerstother factory default settings.

Forward and Reverse Current Limit

12 amperes

Forward and Reverse Acceleration

1.0 seconds (from zero speed to maximum speed)

Forward and Reverse Deceleration

1.0 seconds (from maximum speed to zero speed)

Forward and Reverse Maximum Speed

90/180V across armature (depends on 11SVAC/230VAC
input voltage selection)

Forward and Reverse Minimum Speed

0V across armature

PID - P Gain

Preset 13 (33%)

PID - I Gain

Preset {4 (35%)

PID - D Gain

Preset 1 (0%)

PID Aggression Adjustment

Preset 12 (30%)

IR Compensation

Preset 1 (09%)

Forward, Reverse, and Inhibit Input Setup

Forward and Reverse continuous contact, Inhibit active-low

Inhibit Function Selection

Decelerate to a stop

Speed/Torque Mode Selection

Speed control mode

Feedback Mode Selection

Armature feedback mode

Speed Command Source

Speedpot, single direction

Speedpot Maximum Calibration

Preset 40 (100%)

Speedpot Deadband Width

Preset 4 (109%:)

Default Display Selection

Power Indicator (top 2 & bottom 2 lights on)
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Using the Enclosed RG610

Theenclosed version of the RG610 comeswith aspeedpot, direction selection switch, and apower
switch already connected. Thisisdepictedinfigure 2 below. Your ACinput voltage should connect
tothepair of terminalslabeled “ enclosed”. Thedirection selection switch hasthreepositions:
Thetop position selectstheforward direction, the bottom position sel ectsthereversedirection, and
themiddle position selectstheinhibit function (by selecting neither direction).

The direction selection switch is only functional when the control isin single-direction mode.
In other modes, this switch does NOTHING

Asdefrom having the previousy mentioned controlsaready wired into the encl osure, the enclosed
versionisexactly thesameasthe chassisverson.

Enclosed RG610 Faceplate

Direction Selection Switch

_ REV

600

comnm.s ne.  SERIES

Power Switch Power On Indicator Speedpot
Turns control on and oft LED Indicator Lamp 5KQ 2W potentiometer

B
a 1 ¢
I—FWD ’
P
N
((!)) i
B ‘-8
I
-~
* A Y
10

Figure 2
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Quick-Sart Installation

Connections shown are for use with RG610 factory settings

Programming the RG610

Step 1: Skde sslector ewitch lo “SELECT"
Step 2: With up/down buttons, kghl the
LED beaide desired flem

Shde selecior swiich lo “VALUE"
With up/down butions, sdjust LED
bar graph 1o desired vakue.
Repeat steps 1 - 4 unti all desired
changes are entered.

Retum selector swikch to *ARUN"

Step 3:
Step 4:

Step 5:

Stop &:

Advancing to the Next Page
With selector switch in “SELECT" poation,
Ppress up/down butions st the same tme
and hoid. The entire LED display will blink
a numbaer of times squal lo the page
number. Skde selecior awitch 10 "RUN" for
two or more seconds 1o TERIM 10 PAge one

Page 1 items

s [d
&)

Forward Mewrum Speed 1

Reversa Minemum Speed
Forward Deceleration
Reverse Deceleration

Forwsrd Maximum Speed

Reverse Maximum Speed
Forward Acceleration
Reverse Acceleration
Forwerd Current Limit
RAeverse Current Uimit

Y L]

SELECT
Selector Switch —— RUN
VALUE

0: O

(==] {1000000000

Wiper voltage
range selector

. . Page 2 Items Page 3 items
Direction P10 Aggression Acustment 10 Resorved 10
. Feedback Mode Selection 9 Delault Duplay Selection
Selection S et Do 7 Fotoed 7
Switch PP S it sl Spascbol Deacoand van & These colors
IR Compensation 4 Speedpot Center Calibrabon 4
o S ittt I apply toa
PID - P Gain 1 Command . 1 > M
Rev ' e : o Dart-supplied
g 5 . ’El gu_gﬂ speedpot only.
O Fwd £ 5o T8 R ERE 2388 ¢ 2 3 H
sl 222293 ::25 38
L glE[Eleeg 8888 8zs:
Inhibit U|E£é’o££&'&’.§:§&’&’£§
pa| P8
A 12 4 56 7 8 9 10 111213 141516
The input 1 t
voltage
selector T
must be set v -
to matcn (T
your input E|
voltage. | I |

Y

[\
ACt
L

HASSIS

Input Voltage:
115VAC £10%
or
230VAC +10%

) Fa raN ra faN rad

VIR N RN

AC2 , AC1
N L

2 AC2 | M1 M2
-“- ENCLOSEND—]

4 ¥y

N
4

CK

F1

P1

F2

5000 ohm
Speedpot

Ground

90V / 180V
PMDC
Motor

Figure 3

<€—— Use a 90V motor

with 115VAC input
or a 180V motor
with 230VAC input.
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This abbreviated instruction set is intended for use in combination with figure 3 (on
the preceding page) and the factory settings of the RG610. Compl ete installation and
wiring information is found in section 5, “ Complete Installation” .

Quick-start connections for chassis or enclosed version:

Connecting a Permanent -Magnet Motor

Permanent-magnet (PM) motors have two wires, and they are connected to M1 and M 2 on connector
P1, asshowninfigure3. Reversing thesetwo wireswill causethemotor to rotate the opposite way.
Thismay benecessary if you want acertain direction of motor rotation to correspond to “ Forward”

or “Reverse’ onthecontrol. Intheforward direction, M1 will be positivewith respect toM2.

Connecting AC Power

The RG610 accepts 115VAC or 230VAC onitsAC inputsfor controlling 90V or 180V motors,
respectively. Theinput voltage sel ector must be set to match the voltage connected to the control.
AC power attachesas showninfigure 3, unlessyou havethe enclosed version, inwhich casetheAC
power attachesto theterminalslabeled “enclosed” . At power-up, the control will automatically
adjust to operate at any AC linefrequency between 48 Hz and 62 Hz. Thetwo most commonline
frequenciesare 50 Hz and 60 Hz.

Connecting an Earth Ground

If you have an earth ground available, you should connect it to the ground connector showninfigure
3. Thiswill prevent the control’smeta housing from becoming “hot” (connectedto AC) intheevent
of an accidental wire breakage.

Additional quick-start connections for chassis version only:
Connecting Dart’s Speedpot

Thewhite, red, and orangewires on the Dart-supplied 5K Q (2W) speedpot should be connected to
P4-14, PA-15, and P4-16, respectively. Thisisshowninfigure 3. Alternate speedpot valuescan be
used—ijust keep theresistance val ue between 1K Q and 15K Q. Thewiper voltage range sel ector
(labeled“WIP”) must beinthe +5V position when using aspeedpot inthisway.

Connecting a Direction Selection Switch

Theeasiest way to select directionsisto usea3-position switch, asshowninfigure 3. The center
switch position shouldn’t connect either theforward (P4-3) or reverse (P4-4) pinsto thecommon
point (P4-1). Thisposition, with neither direction selected, will inhibit the control.

Theforward, reverse, andinhibit pinsareall internaly pulled high (+5V) through 10K Q resistors.
So they can bepulled low with switching transistorsal so, if that suitsyour application better.
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Connectors & Jumpers Defined

Lower Board

Thereisonly one connector onthelower board. Itisillustrated infigure4 below.

RG610 Lower Board Connector

ACT1  ACz ) AC1 AC2
L IS N .". Iy M J M1 M2 F1 F2
CHASSIS ENCLOSED

© 1

P1 Connector

Figure 4

P1 - Power, Motor, and Field Connector

Pin

Description

ACl (L) (chassis)

Connects to one wire from the AC power source (in countries that use "L"
and "N" designators, the "hot" wire is connected to this point).

AC2 (N) (chassis)

Connects to the other wire from the AC power source (in countries that
use "L" and "N" designators, the neutral wire is connected to this point).

Connects to one wire from the AC power source (in countries that use "L"

ACL(L) (enclosed) and "N" designators, the "hot" wire is connected to this point).

Connects to the other wire from the AC power source (in countries that
AC2 ) (enclosed) use "L" and "N" designators, the neutral wire is connected to this point).
Ml Connects to one motor armature wire (M1 is positive with respect to M2

in the forward direction)

Connects to the other motor armature wire (M2 is positive with respect to
M2 ) o

MI in the reverse direction)
Fl Connects to the negative field winding (if using a shunt-wound motor)
F2 Connects to the positive field winding (if using a shunt-wound motor)
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Upper Board

Therearethree connectors and two jumpersthat can be used on the RG610’supper board. They are
illustratedinfigure 5 below.

RG610 Upper Board Connectors & Jumpers

J2 - Programming Jumper P [555 2

ue

DOWN

[===] 000000000

_ P5 Connector
WIP - Wiper Jumper

ofgg we (———

$10 +5

P6 Connector

eserved
eserved
eserved
eserved
eserved
eserved
ot High

g
(@) @ a

LIOIRIOINIOIPIOOOIOOINOI

12 345 6 7 8 910111213 1415 16

v
[-2]

om.
Inhibit / Inhibit

Reverse
Analog Tach.
+12 Volts

ot Wiper
Pot Low

C

B,
FY

P4 Connector

Figure 5
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Refer tofigure 5 for thelocation of the P4 connector. This connector isintended to be used for
connecting thecontrol signalsto the RG610.

P4 — Control Connector

Pin | Description
l Floating Common
The reference point for all signals on the top board.
Inhibit Input
) Connect to / disconnect from (depending on Inhibit Input Setup) floating
common to inhibit the control. This input 1s internally pulled high through a
10K£2 resistor.
Forward Input
3 Single-direction mode only: Connect to floating common to select the forward
direction. This input is internally pulled high through a 10K<Q resistor.
Reverse Input
4 Single-direction mode only: Connect to floating common to select the reverse
direction. This input is internally pulled high through a 10KQ resistor.
5 Floating Common
The reference point for all signals on the top board—the same as pin 1.
6-9 |Reserved
Analog Tachometer Input
10 Analog Tachometer Feedback Mode only: This input accepts £50VDC per 1000
rpm (3,800 rpm maximum), referenced to floating common.
1 +12V QOutput
This output can supply up to SOmA of current to external circuitry.
12 - 13 | Reserved
Pot High
14 ,
A +5V supply for potentiometers used as speedpots or torquepots.
Pot Wiper
5 This is where the wiper of a speedpot or torquepot connects. If you are using an
external voltage or a 4 — 20mA signal instead of a speedpot or torquepot, this is
where it connects.
Pot Low
16 The common point for a potentiometer, external voltage, or 4 — 20mA
signal. This point is electrically the same as the floating common.

4-3
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The P5 connector providesaternate access pointsfor some of the control signals. Refer tofigure5
for thelocation of the PS connector, the programming jumper, and the wi per jJumper.

P5 — Alternate Control Connector

Pin Description
3. .
lia]i o’dfis Floating Common (Pot Low)
. See description for P4-16.
pins)
5 Pot High
- See description for P4-14,
6 Cloning Pin
Used for cloning (see the "Cloning” section).
4, 8, 10,
12. 14, 16 Reserved
8 Pot Wiper
See description for P4-15.
20 Inhibit Input
See description for P4-2. Also used for cloning (see the "Cloning" section).
” Forward Input
- See description for P4-3. Also used for cloning (see the "Cloning" section).
24 Reverse Input
- See description for P4-4. Also used for cloning (see the "Cloning” section).
26 No Connection

J2 —Programming Jumper

Whenthisjumper isinthe position showninfigure5, the RG610 can be programmed normally.
Moving the programming jumper to the other position disablesRG610 programming. Under this
condition, soft trimmer val ues can il be observed, but not changed.

WIP —Wiper Jumper

Thisjumper alowsfor theuse of either of two voltage rangesfor speed/torque command on the Pot
Wiper input. Usethe+10V position for usewith an external -10V to +10V signal that you provide.
Usethe+5V positioninall other cases. Thevoltagerangethat you usehasNOTHING to dowith
the sel ection between single or dual direction mode of operation.
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Connecting a Permanent-Magnet Motor

Permanent-magnet (PM) motorsare connected to the RG610just asshowninfigure2in*“ Quick-
Start Ingtallation” . These motors havejust two wiresto hook up, and they can be connected either
way without damaging the motor or the control. Reversing themotor lead connectionswill smply
causethemotor shaft to rotatein the oppositedirection.

Sometimesit isimportant to know which way the motor will turn beforeit happens. For thisreason
you might need to know the polarity of thetwo motor connections, M1and M2, inrelationtothe
forward and reverse directions. Onthe RG610, theforward direction correspondsto M1 being
positivewith respectto M 2. Likewise, inthereversedirection, M2 will be positivewith respect to
M1

Note: The factory settings of the RG610’s soft trimmers set the control up for a
standard 90VDC or 180VDC motor. The two standard situations are the following:
The control is powered with 115VAC to run a 90VDC motor OR the control is powered
with 230VAC to run a 180VDC motor. This applies to either a permanentmagnet
motor or a shunt-wound motor.

Connecting a Shunt-Wound Motor

Shunt-wound motorstypically havefour wires, two for thearmaturewinding and two for thefield
winding. Thetwo armature wires connect to M1 and M 2 on the P1 connector just asthey doona
PM motor (seefigure6).

Thefield wirescan be connected intwo different configurations, which areillustrated infigure6.
Thetop portion of figure 6 showswhat can bereferred to asthe”full-voltage” connection. This
connection arrangement will providea200V DC field when the control ispowered with 230VAC, or
al100VvDC field whenthecontrol is powered with 115VAC. The bottom portion of figure 6 shows
the* haf-voltage” connection. Thisconnection arrangement will providea 100V DCfidd whenthe
control ispowered with 230VAC, or a50V DC field when the control ispowered with 115VAC.
Eventhough figure 6 showsthe negativefield connection for the* half-voltage” field goingtoAC2,
AC1will work just aswell. So usethe onethat ismore convenient for you.

WARNING: When using a shunt-wound motor, the field wires must be
connected to the control BEFORE power is applied. Field wires MUST
NOT BE DISCONNECTED during operation of the control. Otherwise,

serious damage to the motor can occur.
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Motor Connections for 200VDC Field Supply (230VAC Input)

or 100VDC Field Supply (115VAC Input)

AC1  AC2

[ ]
U M M B Rz

L L N
CHASSIS ENCLOSED

Motor Connections for 100VDC Field Supply (230VAC Input)

or 50VDC Field Supply (115VAC Input)
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Connecting a Potentiometer for Speed/Torque Command

Thewhite, red, and orange wireson the Dart-supplied 5K Q (2W) potentiometer should be connected
to P4-14, P4-15, and P4-16, respectively. Thisisshowninfigure 2in*“ Quick-Start Installation”.
Alternate potentiometer val ues can be used—just keep the resistance val ue between 1K Q and 15K Q.
When using apotentiometer in thisway, thewiper jJumper (WIP-seethe® Connectors& Jumpers
Defined” section) should beinthe+5V position.

Connecting an External Voltage for Speed/Torque Command

Two standard ranges of external voltage can be used for speed/torque command: a0—+5V signd
rangeor a-10V —+10V signal range. You will need to movethewiper jumper (WIP-seethe
“Connectors & Jumpers Defined” section) to the position that correspondsto your signa range. In
elither case, your signal will connect to P4-15 (Pot Wiper), and your common (or reference) will
connect to P4-16 (Pot Low). Thevoltagerangethat you usehasNOTHING to dowith the selection
between single or dud direction mode of operation.

Connecting a4 —20mA Current Source for Speed/Torque Command

Using a4 —20mA current sourcefor speed/torque command requiresthe use of an external 250Q
resistor (0.1%tolerance). Thisisillustrated infigure 7. Thewiper jJumper (WIP—seethe” Connectors
& Jumpers Defined” section) should beinthe+5V position, sincethis250Q resistor converts
the4—20mA current signal intoalV —5V voltagesignd. To effectively usethissigna rangein
singledirection mode, the speedpot/torquepot deadband width (Page 3, Item 5) should be set to
preset 8. To effectively usethissigna rangeindual direction mode, the speedpot/torquepot minimum
calibration (Page 3, Item 2) should be set to preset 8.

Connections for a 4 - 20mA Current Source

Reserved
@) Reserved

" Reserved
)| Reserved
()| Pot Wiper

DC Current Flow
250 ohm Consult factory for
@ 0.1% resistor availability.

Figure 7
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Connecting an Analog Tachometer

If you areusing an ana og tachometer it will havetwowires, just likeaDC motor. One of thetwo
wireswill connect to Common on the upper board (P4-1 or P4-5), and the other will connect to
Analog Tach. (P4-10). You should connect thesewires so that apositive voltageispresent on
Andog Tach. (referenced to Common) when your motor isspinning intheforward direction. This
will produce anegative voltage on Anal og Tach. (referenced to Common) when your motor is
spinninginthereversedirection.

Note: Itisvery important that the anal og tachometer be connected with theright polarity, asdescribed
above. If it isconnected backwards, the control will go to maximum speed in therequested
direction and stay there.

Connecting AC Power

Firgt, theinput voltagerange selector (seefigure2in“ Quick-Start Installation”) must be set to match
thelevel of your sourcevoltage, which can be either 115VAC £10% or 230VAC £10%. Then
connect your AC sourcevoltageto thetwo screwslabeled “ AC1” and“ AC2” on the P1 connector
(seethe* Connectors & Jumpers Defined” section). Inthe United States, it doesn’t matter which wire
you connect to which screw, but be certainto usethe pair of screwsthat isintended for theversion
(chassisor enclosed) of the control that you have. In countriesthat use“L” and“N” designators, the
neutral wirefrom the source connectsto the screw labeled “N”, and the* hot” wirefrom the source
connectsto thescrew labeled “L”.

At power-up, the control will automatically adjust to operate at any AC linefrequency between
48Hz and 62Hz. The RG610 will determinethelinefrequency at power-up only, however, sothe
linefrequency must bestable. If thelinefrequency isoutsidetherange of 48 —62 Hz, the bottom
four lightson the bargraph display will flash, and the control will not function until thispower
problemisfixed. Excessive noiseontheAC line can also cause thisto happen, but this problem can
sometimesbediminated by usnganAC linefilter.

Connecting an Earth Ground
If you have an earth ground available, you should connect it to the ground connector showninfigure

2in*Quick-Sart Ingtallation”. Thiswill prevent the control’smeta housing from becoming “ hot”
(connected to AC) inthe event of an accidental wire breakage.
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Programming the RG610

What are “ Soft Trimmers”?

Soft trimmersarethedigital equivaent of mechanical trimpots. They alow youto customizethe
control to suit your particular application, and they include such common adjustments as current
limit, maximum speed, minimum speed, and many others. Sincethere are no mechanicd trimpots
onthiscontrol, there hasto be aspecial way to adjust these values. The adjustmentsare made
throughthe" User Interface”.

Introduction to the User Interface

Don't let the namethrow you; it’ sjust aname used to refer to thetwo buttons, one dide switch, and
therow of lightsyou will useto make adjustmentsto the control. Let’stakealook at it.

User Interface
Page 1

Lights

Item number *—1

Forward Minimum Speed 10
Reverse Minimum Speed
Forward Deceleration
Reverse Deceleration
Forward Maximum Speed
Reverse Maximum Speed
Forward Acceleration
Reverse Acceleration
Forward Current Limit
Reverse Current Limit

up

T

Pushbuttons

DOWN

| S
SELECT
RUN <«—— 3-position slide switch
VALUE

Figure 8

10ooooooo«

= NWE OO ~N®O

Each soft trimmer isreferredto asan “item” ona*“ page”. Noticethat theten soft trimmerslistedin
figure 8 haveitem numbers associated with them. Thesearethetenitemson page 1; they arethe
most common adjustments on any motor control. There arethree pageswith tenitems per page;
we'll focuson page 1 in this section aswe demonstrate how to change the values of theitems (soft
trimmers).
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Changing Soft Trimmer Values with the User Interface

Sep 1: Slidethesdlector switchtothe® SELECT” position. Now oneand only onelight will beon
atatime.

Sep 2: Usingthe“UP’ and“DOWN?” pushbuttons, select the soft trimmer whose val ue you want to
changeby causing thelight besideittogoon.

Sep 3: Sidethesdector switchtothe*VALUE” position. Thiswill changethe column of lights
into abar graph display, which indicatesthe vaue of the sel ected soft trimmer.

Sep 4: Usingthe“UP’ and “DOWN?” pushbuttons, adjust the bar graph to thedesired value. It
takesfour button pressesto changethedisplay by onelight. So, thereareforty different settingsfor
each soft trimmer. Each of these settingsisreferredto asa® preset”. Sotheforty settingsarecalled
preset 1 through preset 40.

Sep 5: Repeat steps 1 - 4 until al desired changes have been entered.

Sep 6: Returnthe selector switch to the“RUN” position.

You may have noticed that with theselector switchinthe“ SELECT” position, thelight that ison
blinksonce every second or so. Thissingleblink istelling you that you are on page 1. On page 2,
thelight blinkstwicerapidly every second or o, telling you that you are on page 2. And of course,
whenthelight blinksthreetimesrapidly every second or so, you are on page 3.

Special note regarding the storage of the soft trimmer values:

Soft trimmer values change as you adjust them, but they are not stored until the selector
switchis moved out of the “VVALUE” position. Also, the control will always power up with
the User Interface returned to page 1.

Interpreting the Bargraph

Therearetwo typesof soft trimmers. Onetypeislikeall of the page 1 trimmers, and the bar graph
display isinterpreted much like athermometer—as morelights come on and the display creeps
upward, thevalueisincreasing. 21 of the 27 soft trimmersonthe RG610 are of thistype. Itisthis
typeof trimmer that has40 different settingsthat arereferred to aspresets. Thedisplay for thistype
of soft trimmer iscompared to amechanical trimpot infigure9.

We can seefromfigure 9 that the bottom light blinking slowly on the bar graph (preset 1) corresponds
to amechanica trimpot at itsmost counterclockwise position. Likewise, hdf of thelightson

(preset 20) correspondsto amechanical trimpot inthe center of itsrotation. And all of thelights

fully on (preset 40) correspondsto amechanical trimpot at itsmost clockwiseposition.
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Preset 1 Preset 20 Preset 40
Bottom light
blinking EINWIY Half the lights on All the lights on
Ig % uP lg |g up
(=0 ; =0
6 — 6 6 [ :2]
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3 | 3 3 3.0 65
120 = =20

| ——s)

[ s ]
SELECT
RUN
VALUE

corresponds to:

V

Fully counterclockwise

SELECT
RUN
VALUE

corresponds to:

N

Centered

VALUE

corresponds to:

Fully clockwise

5

Figure 9

Thereare six soft trimmers of asecond type. Thissecond type of soft trimmer doesn’t havejust one
vauethat increases or decreaseswhen you adjust it. Thedisplay for thesetrimmersisn't interpreted
likeathermometer, and they don’t haveforty different settings. They haveten or fewer settings,
each represented by adifferent fully-on light. The setting of one of these soft trimmersissmply
referred to asthe number of thelight that ison (or the selection that’ s been made), without referring
toit asapreset. For example, one of thesesix isPage 3, Item 1, which is Speed Command Source.
You'll select oneof ten possible setups, with each of theten lightsrepresenting one particular setup.
Inthiscase, thesettingsarereferred to as 1 through 10. Thissimpleideawill become clear after
you' veadjusted afew trimmer vaues.
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Advancing to the Next Page

With the selector switchinthe* SELECT” position, pressboth the* UP” and the“*DOWN”
pushbuttons at the sametime and hold them down. After acouple of seconds, the entire column of
lightswill blink anumber of timesequal to the page number at which you havejust arrived. For
example, when theentire column of lightsblinkstwo times, you have arrived at page 2. Likewisg, if
you continue holding the pushbuttonsdown after that, the entire column of lightswill blink three

times; thismeansyou have arrived a page 3. When you arrive at the page number you want, release
the pushbuttons. Now you can change the items (soft trimmers) on that page in the same manner

used on page 1. Toreturnto page 1, didethe selector switch tothe“RUN” position and keep it there
for at least 2 seconds.

Restoring Soft Trimmers to Factory Settings

Shouldtheneed arisg, itispossibleto restoreall of the soft trimmersto their factory-settings. First,
remove power from the control. Second, placethe selector switchinthe“VALUE” position. Third,
pressboththe*“UP’ and “DOWN” pushbuttonsat the sametime and hold them down whilereapplying
power to the control. After two or three secondsyou will seethe bargraph light up from bottom

totop, and then changeto display the value of the Page 1, Item 1 soft trimmer (reverse current limit).
All of the soft trimmerswill now berestored to their factory settings.
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Setting the Speed Control Loop Parameters

Introduction to PID

PID compensation hasexisted for many years, and has become acommon method of “tuning” a
motor control to aparticular motor and load. It offersaway to customizetheway the RG610 controls
your motor. Thisisdonewiththree*gains’ or settingscalled B |, and D.

Definition of PID and Related Settings

Thefollowingisan explanation of the PID settings, whichisfollowed by an explanation of other
settingsthat play important rolesinthe overall “tuning” of the control. PI D valuescannot be set
properly without consideringtheimpact of theseother values.

P-Gain: Thisisamultiplier placed onthedifference between thetarget speed and the actua speed
(asmeasured by the armature feedback signal or the anal og tachometer signal). The effect of making
thisgainlarger isto increasethe aggressiveness of the RG610' sresponseto adifference between
target speed and actua speed. When thisvaueistoo small, theRG610will respondtoo dowly toa
speed change. Whenitistoo large, the RG610 will attempt to respond too quickly and createa
speed error inthe oppositedirection, and an oscillation can occur. Thisoscillation can beviolent
when the PID Aggression Adjustment (Page 2, item 10) is set too high, and can even damagethe
motor if extreme careisnot takentoincreasethisvaluedowly.

[-Gain: Thisisamultiplier placed ontheintegral of thedifference between thetarget speed and
actual speed. It causesthe RG610 to compensate more and more asaspeed error existsfor alonger
and longer period of time. Thisgain isnecessary to reduce the steady-state error in speed to zero.
Whenthisgainistoo low, thereaction of the control will beduggish, andit will takealongtimeto
attain thetarget speed. When thel-gainistoo high, excessive overshoot of the motor speed can
occur, along with an unwanted oscillation of motor speed around thetarget speed.

D-Gain: Thisisamultiplier placed on the rate-of-change of the difference between target speed and
actual speed. Thisgain causesthe control to react quicker asthisrate-of-changeincreases, andit can
actudly smoothen theoverall response of the control. D-Gain can aso play animportant rolein
compensating for aload that hasalot of inertia

PID Aggression Adjustment: Asadvertised, thissetting adjuststhe aggression withwhichthePR, I,
and D gainsareallowed to carry out their respectivetasks. It basically aterstherange of these
gains, with higher settingscreating larger ranges. Theforty settingsfor P, 1, and D onthe LED
bargraph will becomemore coarse asthisvaueincreases, to cover thewider range.

Acceleration and Deceler ation: These parameters determine how fast the motor speed isallowed
toincrease or decrease. When these are set too low, it becomes possibleto drive the motor too hard.
Whenthey are set too high, theresponse of the control becomes sluggish.

IR Compensation (Armatur e Feedback M odeOnly): Thisparameter causesthe applied throttle
toincreasewithincreasing motor current. Thisisnecessary when using armature feedback, dueto
thevoltage drop acrossthe resistance of the motor windings. Asthe motor current increases, the
voltage measured acrossthe armaturewill increase, giving afasely highindication of motor speed.
Thistrimmer compensatesfor the control’stendency to reducethe applied throttlewhen thisoccurs.
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Toolittle|R Compensation can alow the motor’ s speed to decrease when loaded. Toomuch IR
Compensation can cause unwanted oscillations of motor speed.

Setting Up the PID Values

Setting thevaluesfor PID, acceleration, deceleration, and | R compensation to achieve optimum
performancefor aparticular motor and |oad may take sometime. However, thefollowing method
will helpyou get thejob done.

If you have an application that allowsyou to tunethe control whilethe motor isattached to itsload,
then doit that way. But tuning the control with the motor unloaded will often get you closetothe
correct settings, so that finishing thetuning with the motor loaded won' t bedifficult.

In addition to the motor and AC power, you will need to have adirection sel ection switch and
speedpot hooked up (asshownin Figure 3in* Quick-Start Installation”).

1) Set the soft trimmersto their factory default settings (see* Programming the RG610” for instructions
ondoingthis).

2) Set P-Gainand I-Gainto 0% (preset 1).
3) Turn the speedpot to about 75% of maximum, and select forward with the direction switch.

Setting P-Gain:
4) Increase P-Gain until themotor isspinning dowly but smoothly.

5) Deselect theforward direction, and wait for the motor to stop.

6) Switch back to theforward direction, and listen to the motor to determinewhether it overshoots
itstarget speed, or soundsrough or choppy asit turns. Thiswill be obviouswhenit occurs, sodon’t
worry about missing anything that’sdifficult to hear.

If P-Gain islessthan 7 full lights, read this:
If themotor did overshoot or sound rough, reduce P-Gainto thelast valuethat didn’t causethis, and
proceed to step #7. Otherwise, increase P-Gain by 4 button-presses and return to step #5.

If P-Gain is equal to or morethan 7 full lights, read this:

If themotor still didn’t overshoot or sound rough, increasethe PID Aggression Adjustment by 1
button-pressand return to step #5. Otherwise, reducethe PID Aggression Adjustment or P-Gain
(whichever oneyoulast increased) to thelast valuethat didn’t cause overshoot or roughness, and
proceed to step #7.

Setting I-Gain:
7) Increasel-Gainto 1 full light.

8) Desdlect theforward direction, and wait for the motor to stop.

9) Switch back to theforward direction, and listento the motor’sresponse. If it takesalong timefor
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itto achieveitstarget speed, thenincrease1-Gain by 4 button-presses (1 light) and return to step #8.
If it overshootsitstarget speed, then reduce I-Gain until the overshoot isacceptableto you. A quick
responsetimewith little or no overshoot isusualy achievablewith proper adjusting of P-Gainand 1Gain.

Setting D-Gain:

Inalot of applications, it won't be necessary to use D-Gain. Howevey, if you haveaload with high
inertia, you may need to increase D-Gain to compensatefor theload'sduggishness. Inthiscase,
simply increase D-Gain 1 or 2 button-pressesat atime until the motor’ sresponseisacceptable. You
may need to alter the P-Gain and/or I-Gain during this processto achieve the best results.

Setting Acceleration and Deceleration

Thetuning processabovewill giveyou PID vauesthat work using accel eration and decel eration
timesequal to 1.0 seconds (preset 4) or longer (higher presets). If you need to use acceleration or
deceleration timesfaster than 1.0 seconds (presets 1 — 3), you may need to adjust the PID values
somewhat.

Setting IR Compensation (Armature Feedback Mode Only)

Now that the PID valuesare set, IR Compensation can be added. It wasinitially set to 0% (preset 1),
whichisthefactory default setting. Thisisto ensurethat it doesn't interferewith the PID tuning.

Now thefollowing method can be used to properly adjust IR Compensation:

1) Run the motor unloaded at about 75% of the maximum speed.
2) Record themotor speed while unloaded.
3) Apply afull load to the motor. The motor speed will decrease somewhat.

4) Increase | R Compensation 1 button-pressat atime until the motor speed matchesthe speed
recorded in step #2.

Note: Asarule, too little IR Compensation is better than too much. For this reason, it should be
set when the motor is cold. Armature resistance will increase as the motor gets warmer; setting
IR Compensation with the motor hot will cause the control to overcompensate when the motor is
cold.

Now the RG610’ s speed control loop isset.
For more information about tuning PI D-controlled systems, we recommend the following

book: “Controller Tuning and Control Loop Performance’, by David W. . Clair,
published by Straight-Line Control Company, Inc..
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Torque Control Mode

What is Torque Control?

Torque can bethought of asarotating, or twisting force. Thereare applicationsinwhich it snecessary
to control amotor’soutput torqueinstead of itsspeed. In these applications, you will usetorque
control mode onthe RG610.

A motor’soutput torqueisdirectly proportional to the current flowing throughitsarmature. So
torqueiscontrolled by smply controlling the current flowing through the motor. Thisrelationship
between torque and motor current isthe reason you often hear people speak of torquein terms of
amps, or current. That will bethe caseinthismanual, aso.

Applications of Torque Control

Herearejust afew examplesto give you ideas about what torque control can beusedfor: 1) Controlling
winding tension on spoolsof materia when thediameter of the spool’ swound materia

doesn’t changevery much. If the diameter changesmorethan alittle, tension can’t be controlled by
samply controlling torque. 2) Materid stesting whichinvolves pulling thingsapart. 3) Dynamometers
providing constant-torqueloading of other motors. 4) Applicationsinwhich precisetightening
isnecessary.

Using Torque Control

TheRG610isplaced in torque control mode by setting the Speed/Torque Mode Selection (Page 2,
Item 8) to 2. You' Il haveto remove and reapply AC power for thischangeto take place. When you
reapply power, the control will behavevery differently than it doesin speed control mode. Onebig
differenceyouwill noticeisthat the signal that was being used for speed command (for example, a
speedpot) isnow used for torque command (the speedpot will now be a*®torquepot”).

TheRG610isshipped from thefactory in speed control mode, so the programming label on thefront
of itisprinted to match that. When in torque control mode, the RG610isreconfigured almost
completely, and most of the soft trimmershavedightly or entirely different namesand meanings.

For example, what wasreverse current limit in speed control modeisreverse speed limitintorque
control mode. Most of the differences between the speed and torque control modes are explained by
theterms* speed” and “torque’ Simply swapping positions. However, it’simportant to read and
understand the soft trimmer descriptionsand listing for torque control modein appendicesCand D,
respectively.
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Setting the Torque Control Loop Parameters

Introduction to PID

PID compensation hasexisted for many years, and hasbecome acommon method of “tuning” a
motor control to aparticular motor and load. It offersaway to customizetheway the RG610 controls
your motor. Thisisdonewiththree®gains’ or settingscaled P, I, and D.

Definition of PID and Related Settings

Thefollowingisan explanation of the PID settings, whichisfollowed by an explanation of other
settingsthat play important rolesintheoverall “tuning” of the control. PI D valuescannot be set
properly without considering theimpact of theseother values.

P-Gain: Thisisamultiplier placed on the difference between thetarget torque and the actua torque
(asmeasured by the current-sensing circuit). Theeffect of makingthisgainlarger istoincreasethe
aggressivenessof the RG610’' sresponseto adifference between target torque and actual torque.
Whenthisvalueistoo small, the RG610 will respond too dowly to atorque change. Whenitistoo
large, the RG610 will attempt to respond too quickly and create atorque error in the oppositedirection,
and an oscillation can occur. Thisoscillation can beviolent whenthe PID Aggression Adjustment

(Page 2, item 10) isset too high, and can even damage the motor if extremecar eisnot taken
toincreasethisvaluedowly.

I-Gain: Thisisamultiplier placed ontheintegral of the difference between thetarget torqueand
actual torque. It causesthe RG610 to compensate more and more asatorque error existsfor a
longer and longer period of time. Thisgainisnecessary to reducethe steady-state error intorqueto
zero. Whenthisgainistoo low, thereaction of the control will besluggish, andit will takealong
timeto attain thetarget torque. When thel-gainistoo high, excessive overshoot of the motor torque
can occur, along with an unwanted oscillation of motor torque around the target torque.

D-Gain: Thisisamultiplier placed on therate-of-change of the difference betweentarget torque
and actual torque. Thisgain causesthe control to react quicker asthisrate-of-changeincreases, and
it can actually smoothen the overall response of the control. D-Gain can a so play animportant role
incompensating for aload that hasalot of inertia

PID Aggression Adjustment: Asadvertised, thissetting adjuststhe aggression withwhichthePR, I,
and D gainsareallowed to carry out their respectivetasks. It basically aterstherange of these
gains, with higher settingscreating larger ranges. Theforty settingsfor B 1, and D onthe LED
bargraph will become more coarse asthisvalueincreases, to cover thewider range.

Acceleration and Deceler ation: These parameters determine how fast the motor torqueisallowed
toincrease or decrease. When these are set too low, it becomes possibleto drive the motor too hard.
Whenthey are set too high, theresponse of the control becomes sluggish.

Setting Up the PID Values

Setting thevauesfor PID, accel eration, and decel eration to achieve optimum performancefor a
particular motor and load may take sometime. However, thefollowing method will help you get the
jobdone.
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If you have an application that allowsyou to tune the control whilethe motor isattached toitsload,
then doit that way. But tuning the control with the motor shaft locked in placewill often get you
closeto the correct settings, so that finishing the tuning with the motor |oaded normally won’t be
difficult.

In addition to the motor and AC power, you will need to have adirection sel ection switch and
torquepot hooked up (asshowninFigure3in“Quick-Sart Installation”). You will also need an
analog DC current meter in serieswith themotor. A current meter that displays+15 amperes, with
zerointhe center, makesthiseasy. You will aso haveto put the control intorque control mode.
Thisisdone by setting the Speed/Torque M ode Sel ection soft trimmer (Page 2, Item 8) to 2.

1) Set the soft trimmersto their factory default settings (see Programming the RG610” for instructions
ondoingthis).

2) Set P-Gainand I-Gain to 0% (preset 1).

3) Turn thetorquepot to about 75% of maximum, and select forward with the direction switch.
Setting P-Gain:

4) Increase P-Gain until the current meter isdisplaying 1-2 amperes, and isfairly constant.
5) Desdlect theforward direction. Thiswill stop the current flow.

6) Switch back to theforward direction, and watch the current meter to determinewhether it overshoots
thetarget torque, or displayssomeinstability. Thiswill beobviouswhenit occurs, sodon’t
worry about missing anything that’sdifficult to see.

If P-Gain islessthan 7 full lights, read this:

If themotor current did overshoot or display instability, reduce P-Gain to thelast valuethat didn't
causethis, and proceed to step #7. Otherwise, increase P-Gain by 4 button-pressesand return to step
#5.

If P-Gain isequal to or more than 7 full lights, read this:

If themotor current still didn’t overshoot or display instability, increasethe PID Aggression Adjustment
by 1 button-pressand returnto step #5. Otherwise, reducethe PID Aggression Adjustment or

P-Gain (whichever oneyoulast increased) to thelast valuethat didn’t cause overshoot or instability,
and proceed to step #7.

Setting |-Gain:
7) Increasel-Gainto 1 full light.

8) Desdlect theforward direction. Thiswill stop the current flow.

9) Switch back to theforward direction, and watch the current meter. If it takesalong timefor it to
achieveitstarget torque, thenincrease I-Gain by 4 button-presses (1 light) and returnto step #8. If it
overshootsitstarget torque, then reduce I-Gain until the overshoot isacceptableto you. A quick
responsetimewith little or no overshoot isusually achievablewith proper adjusting of P-Gainand I Gain.
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Setting D-Gain:

Inalot of applications, it won't be necessary to use D-Gain. However, if you haveaload with high
inertia, you may need to increase D-Gain to compensatefor theload'sduggishness. Inthiscase,
simply increase D-Gain 1 or 2 button-pressesat atime until the motor’ sresponseisacceptable. You
may need to alter the P-Gain and/or I-Gain during this processto achieve the best results.

Setting Acceleration and Deceleration

Thetuning processabovewill giveyou PID vauesthat work using accel eration and decel eration
timesequal to 1.0 seconds (preset 4) or longer (higher presets). If you need to use accel eration or
deceleration timesfaster than 1.0 seconds (presets 1 — 3), you may need to adjust the PID values
somewhat.

Now the RG610'storque control loop is set.
For more information about tuning PI D-controlled systems, we recommend the following

book: “Controller Tuning and Control Loop Performance’, by David W. . Clair,
published by Straight-Line Control Company, Inc..
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Cloning

Introduction to Cloning

Cloning istheterm used to describethe process of automatically copying al of the soft trimmer
settingsfrom one control to another. Thisiscommonly donewhen one control hasbeen carefully
set up for aspecific application, and you want to copy your settingsto one or more other controls.
Thisrelievesyou of the burden of manually setting each control, when each of themisintended for
thesameapplication.

When you have properly set acontrol for your application, and areready to copy settingsfromit,
thiscontrol must beplacedin“master” cloning mode. The control or controlsyou want to copy the
settingsto must beplaced in“dave” cloning mode. Up to 32 clonedaves may be attachedto aclone
master at any onetime.

Cloning Cables

To make cloning multiple RG610s easier, you may want to purchasethe Universal Cloning Board
(availablefrom Dart Controls). Thiscloning board allowsyou to use standard tel ephone cablesfor
cloning, which can’'t bedoneif you connect RG610s directly together. The connectorson theends

of standard phone cablesareinverted (or “flipped”) with respect to oneanother. The Universal
Cloning Board takes care of thisinconveniencefor you, alowing you to use standard cablesavailable
at any storethat hasaphone suppliesdepartment.

If youintend to clonewithout using aUniversal Cloning Board, you will need to makeyour own
specia “unflipped” cable. Oneway to do thisisto take astandard phone cableand clip off one of
theend connectors, noting its orientation; then crimp on anew end connector that is“flipped” in
relation to theoneyou clipped off. Thiswill createan* unflipped” cable, which connectsthepin4s
together and the pin 3stogether on the P6 connector on each RG610 (seefigure 10 below). By the
way, you will want to use 4-pin modular connectorson theendsif you areusing phonecable. The
only two pinsthat are used to clone an RG610 are pins 3 and 4, so don’t worry if you noticethat
phonewirehasonly four conductors.

Cloning Connections on the RG610's P6 Connector

P6

Pin 4 of the clone master must connect to pin 4 of
the clone slave, and pin 3 must connect to pin 3.

Pins 1, 2, 5, and 6 are not used.

Figure 10
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Preparing Controls for Cloning

Thereare certain pinson the P5 connector that must be connected together to placean RG610into
either master or dave cloning mode. These connectionsare described below, and arethe samewith
or without acloning board. Figures 11, 12, and 13 on thefollowing pagesillustrate how to connect
controlsfor cloning with and without acloning board. The cloning cable(s) may be attached either
beforeor after configuring acontrol for cloning; it won’t damagethe control either way.

Master Cloning Mode
To placeacontrol inmaster cloning mode, follow these steps:

Sep 1: RemoveAC power from the control.
Sep 2: On connector P5, connect pins 6, 20, and 22 together.
Sep 3: Apply AC power to the contral.

Onthebar graph display, LEDs6-10 (thetop five) will comeon solid for about 5 seconds. Thenthe
bottom five LEDsand thetop five LEDswill flashinblocks, dternately, whiletheinformationis

being transmitted out the communi cations port, P6. When finished transmitting information, regardless
of whether another control isattached, LEDs6-10 will come onfor about 5 seconds again, and
theprocesswill continue until power isremoved from the control.

Slave Cloning Mode
To placeacontrol in dave cloning mode, follow these steps:

Sep 1: RemoveAC power from the control.
Sep 2: On connector P5, connect pins 6, 20, and 24 together.
Sep 3: Apply AC power to the contral.

Onthebar graph display, LEDs 1-5will comeonsolid. Thedisplay will remainlikethisuntil the
davecontrol recognizesamaster control that isconnected toit. Thiscan takeaslong asonecloning
session (about aminute-and-a-half), whichisthelength of timeit takesthe master control to transmit
al of itsinformation onetime. Oncethemaster control isrecognized, LED 6 will comeonin
additionto LEDs 1-5.

Atthistime, variouscompatibility issuesareassessed. LED 9will comeonif asoftwareincompatibility
isfound, and LED 10will comeonif ahardwareincompatibility isfound. If either of these
conditionsoccurs, the control will be stuck inthiscondition until power isremoved and re-applied.

If noincompatibilitiesare detected, LED 7 will comeoninadditionto LEDs 1-6, and cloning will
begin. Ascloning takesplace, LEDs8,9, and 10 will flash smultaneoudly. If thereisaproblem
with the clone, amaximum of two moreattemptswill be made.

When the clone has been successfully completed, all 10 LEDswill comeon and stay on until power
isremoved.
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Cloning Without a Universal Cloning Board

Master Cloning Mode
Connections
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Figure 11
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Connecting a Clone Master to Universal Cloning Board

Master Cloning Mode
Connections >
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the RG610 to the telephone board must be "flipped" cables (they
can be standard phone cables—see

"Cloning Cables").
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to the control will resulit.

Figure 12
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Connecting a Clone Slave to the Universal Cloning Board

Place the jumper on the pins labeled “RG"
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Appendix A

Soft Trimmer Descriptions: Speed Control Mode

Note: This appendix isintended to provide in-depth information beyond that contained in
Appendix B. Both appendices must be read to fully understand the soft trimmers.

Page 1 Items

Item 1:

Item 2:

Item 3:

ReverseCurrent Limit

Thisisthe maximum amount of averagereverse current that will beallowed to flow throughthe
motor. The maximum settingis 15 amps, which would beindicated on the user interface by
having all 10 lightsfully-on (preset 40). Each light represents 1.5 amps, and each button-press
representsone-fourth of this.

Example: Let’ssay youwant to limit the reverse current through the motor to 6 amps. Since
eachfull light represents 1.5 amps, it will take4 full lightsto represent 6 amps. Theformulafor
thiswouldlook likethis: (6 amps)/(1.5 ampg/light) =4 lights. Thiswould beasetting of preset
16, sincethereare 4 presetsper light.

Forward Current Limit

Thisisthe maximum amount of averageforward current that will bealowed to flow throughthe
motor. The maximum settingis 15 amps, which would beindicated on the user interface by
having all 10 lightsfully-on (preset 40). Each light represents 1.5 amps, and each button-press
representsone-fourth of this.

Example: Let’ssay youwant to limit theforward current through the motor to 8 amps. Since
each full light represents 1.5 amps, 5 lightswould represent 7.5 amps and 6 lightswoul d represent
9 amps. Sothecorrect setting liesbetween 5 and 6 full lights (closer to 5 thanto 6, since 8 amps
iscloser to 7.5thanto 9). So you would set thisvalueto 5full lightsplus 1 or 2 button-presses.
Thiswould end up being either preset 21 or 22.

Reverse Acceleration
When the feedback mode (Page 2, Item 9) isset to 1 (armature feedback) or 2 (anal og tachometer
feedback), thisisthe approximate amount of timeit will takefor thetarget speed to increasefrom
zero-speed to the reverse maximum speed (Page 1, Item 5). Incorrect PID settings (Page 2, Items
1, 2, 3, and 10) and/or alow reverse current limit setting (Page 1, Item 1) can affect the accuracy
of thisitem.

When the feedback modeis set to 6 (open-loop, or no feedback), thisistheamount of timeit will
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takefor the conduction angleto increasefrom zero to the reverse maximum setting (Page 1, Item
5). Thereversecurrent limit setting (Page 1, Item 1) isthe only other trimmer that can dter this
time, since PID settings do not apply to open-loop operation.

Therange of thistrimmer isfrom 0.3 secondsto 120 seconds, and the 40 settings on the bar graph
arenot linear. Seethe soft trimmer listing in Appendix B for the 40 settings.

Note: It’s very important to have the reverse maximum speed set correctly for your
application
in order for the reverse acceleration to work optimally.

Item 4: Forwar d Acceleration
When thefeedback mode (Page 2, Item 9) isset to 1 (armature feedback) or 2 (anal og tachometer
feedback), thisisthe approximate amount of timeit will takefor thetarget speed to increasefrom
zero-speed to the forward maximum speed (Page 1, Item 6). Incorrect PID settings (Page 2, Items
1, 2, 3, and 10) and/or alow forward current limit setting (Page 1, Item 2) can affect the accuracy
of thisitem.

When the feedback modeis set to 6 (open-loop, or no feedback), thisistheamount of timeit will
takefor the conduction angleto increasefrom zero to theforward maximum setting (Page 1, Item
6). Theforward current limit setting (Page 1, Item 2) istheonly other trimmer that can dter this
time, since PID settings do not apply to open-loop operation.

Therange of thistrimmer isfrom 0.3 secondsto 120 seconds, and the 40 settings on the bar graph
arenot linear. Seethe soft trimmer listing in Appendix B for the40 settings.

Note: It's very important to have the forward maximum speed set correctly for your
application

in order for the forward acceleration to work optimally.

Item 5: Rever se Maximum Speed
When thefeedback mode (Page 2, Item 9) isset to 1 (armature feedback) or 2 (anal og tachometer
feedback), this setting isthe maximum speed allowed inthereversedirection.
When the feedback modeis set to 6 (open-loop, or no feedback), thissetting isactually the
maximum
conduction angleallowedinthereversedirection.

Item 6: Forward Maximum Speed
When thefeedback mode (Page 2, Item 9) isset to 1 (armature feedback) or 2 (anal og tachometer
feedback), this setting isthe maximum speed alowed in theforward direction.
When the feedback modeis set to 6 (open-loop, or no feedback), thissetting isactually the
maximum conduction anglealowed intheforward direction.
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Page 1ltemscontinued

Item 7: Reverse Deceleration
When thefeedback mode (Page 2, Item 9) isset to 1 (armature feedback) or 2 (anal og tachometer
feedback), thisisthe approximate amount of timeit will takefor thetarget speed to decreasefrom
the reverse maximum speed (Page 1, Item 5) to zero-speed. Incorrect PID settings (Page 2, Items
1, 2, 3, and 10) and/or alow reverse current limit setting (Page 1, Item 1) can affect the accuracy
of thisitem.

When the feedback modeis set to 6 (open-loop, or no feedback), thisistheamount of timeit will
takefor the conduction angleto decrease from the reverse maximum setting (Page 1, Item 5) to
zero. Thereversecurrent limit setting (Page 1, Item 1) isthe only other trimmer that can dter this
time, since PID settings do not apply to open-loop operation.

Therange of thistrimmer isfrom 0.3 secondsto 120 seconds, and the 40 settings on the bar graph
arenot linear. Seethe soft trimmer listing in Appendix B for the 40 settings.

Note: It’s very important to have the reverse maximum speed set correctly for your
application
in order for the reverse deceleration to work optimally.

Item 8: Forward Deceleration
When thefeedback mode (Page 2, Item 9) isset to 1 (armature feedback) or 2 (anal og tachometer
feedback), thisisthe approximate amount of timeit will takefor thetarget speed to decreasefrom
theforward maximum speed (Page 1, Item 6) to zero-speed. Incorrect PID settings (Page 2, Items
1, 2, 3, and 10) and/or alow forward current limit setting (Page 1, Item 2) can affect the accuracy
of thisitem.

When the feedback modeis set to 6 (open-loop, or no feedback), thisistheamount of timeit will
takefor the conduction angleto decrease from the forward maximum setting (Page 1, Item 6) to
zero. Theforward current limit setting (Page 1, Item 2) isthe only other trimmer that can ater
thistime, since PID settingsdo not apply to open-loop operation.

Therange of thistrimmer isfrom 0.3 secondsto 120 seconds, and the 40 settings on the bar graph
arenot linear. Seethe soft trimmer listing in Appendix B for the40 settings.

Note: It’s very important to have the forward maximum speed set correctly for your
application
in order for the forward deceleration to work optimally.

Item 9: Reverse Minimum Speed
When thefeedback mode (Page 2, Item 9) isset to 1 (armature feedback) or 2 (anal og tachometer
feedback), this setting isthe minimum speed alowed inthereversedirection.

When the feedback modeis set to 6 (open-loop, or no feedback), thissetting isactually the
minimum conduction anglealowed inthereversedirection.
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Page 1ltemscontinued

Note: Whether zero-speed (or zero conduction angle) isallowed isdetermined not only by the
minimum speed setting, but a so by the deadband width setting (Page 3, Item 5). If itisset to
anything other than 0% (preset 1), therewill still be atarget speed (or conduction angle) of zero
when the Speedpot Signal input isin the deadband region, regardless of the minimum speed
etting.

\Item 10: Forward Minimum Speed
When thefeedback mode (Page 2, Item 9) isset to 1 (armature feedback) or 2 (anal og tachometer
feedback), this setting isthe minimum speed allowed intheforward direction.

When the feedback modeis set to 6 (open-loop, or no feedback), thissetting isactually the
minmum
conductionanglealowedintheforward direction.

Note: Whether zero-speed (or zero conduction angle) isallowed isdetermined not only by the
minimum speed setting, but al so by the deadband width setting (Page 3, Item 5). If itisset to
anything other than 0% (preset 1), therewill still be atarget speed (or conduction angle) of zero
when the Speedpot Signal input isin the deadband region, regardless of the minimum speed
etting.
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Page 2 Items

Special note regarding the PID settings (Page 2, Items 1, 2, 3, and 10): I1t's important that
the reverse and forward maximum speed settings (Page 1, Items 5 and 6, respectively) are
set correctly for your application for the PID settings to work optimally.

[tem 1: PID—-P Gain
Thisisamultiplier placed on the difference between the target speed and the actual speed (as
measured by the armaturefeedback signal or the anal og tachometer signa). Theeffect of making
thisgainlarger isto increasethe aggressiveness of the RG610’ sresponseto adifference between
target speed and actua speed. When thisvaueistoo small, the RG610 will respond too lowly
to aspeed change. Whenitistoolarge, the RG610will attempt to respond too quickly and create
aspeed error in the oppositedirection, and an oscillation can occur. Thisoscillation can be
violent when the PID aggression adjustment (Page 2, Item 10) isset too high, and can even
damagethe motor if extreme careisnot takentoincreasethisvaluesowly.

Note: Thistrimmer ismeaningful only whenthefeedback mode (Page2, Item9) issetto 1
(armaturefeedback) or 2 (ana og tachometer feedback). When operating the control inthe
openloop

mode (feedback mode set to 6), thistrimmer hasno effect.

[tem 2: PID -1 Gain
Thisisamultiplier placed ontheintegral of the difference between thetarget speed and actual
speed (asmeasured by the armature feedback signal or the anal og tachometer signal). It causes
the RG610 to compensate more and more as aspeed error existsfor alonger and longer period of
time. Thisgainisnecessary to reducethe steady-state error in speed to zero. Whenthisgainis
too low, thereaction of the control will besluggish, andit will takealongtimeto attain thetarget
speed. Whenthel-gainistoo high, excessive overshoot of the motor speed can occur, along with
an unwanted oscillation of motor speed around thetarget speed.

Note: Thistrimmer ismeaningful only whenthefeedback mode (Page2, Item9) issetto 1
(armaturefeedback) or 2 (ana og tachometer feedback). When operating the control inthe
openloop

mode (feedback mode set to 6), thistrimmer hasno effect.

Item 3: PID —D Gain
Thisisamultiplier placed on therate-of-change of the difference between thetarget speed and
actua speed (asmeasured by thearmature feedback signal or the anal og tachometer signa). This
gain causesthe control to react quicker asthisrate-of-changeincreases. D-Gain can a so play an
important rolein compensating for aload that hasalot of inertia.

Note: Thistrimmer ismeaningful only whenthefeedback mode (Page2, Item9)issetto 1
(armaturefeedback) or 2 (ana og tachometer feedback). When operating the control inthe
openloop mode (feedback mode set to 6), thistrimmer hasno effect.
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IR Compensation

Thistrimmer causesthe applied throttleto increase with increasing motor current. Thisisnecessary
when using armature feedback, dueto the voltage drop acrossthe resi stance of the motor
windings. Asthemotor current increases, the voltage measured acrossthearmaturewill increase,
giving afasely highindication of motor speed. Thistrimmer compensatesfor thecontrol’s
tendency to reducethe applied throttlewhen thisoccurs. Too little IR compensation can allow

the motor’ s speed to decrease when loaded. Too much IR compensation can cause unwanted
oscillations of motor speed.

Note: Thistrimmer ismeaningful only when the feedback mode (Page 2, Item 9) issetto 1
(armaturefeedback). In any other mode, it hasno effect.

Forward, Reverse, & Inhibit Input Setup

Thissetting determineswhether the Forward and Reverse direction signals (P4-3 and P4-4,
respectively) will beinterpreted asmomentary or continuous contact, and whether the Inhibit

signd (P4-2) isactive-low or active-high. When momentary contact isselected, adirection signal
must be pulled low (connected to Common) for at least 40 millisecondsto berecognized asa
command. When continuous contact is sel ected, the direction signa must be pulled low for the
entiretimethat directionisdesired. The Forward and Reverse signalsare both pulled high internally
through 10Ky resistors, and are dwaysactive-low.

Whenthelnhibit signd isactive-low, thedrivewill beinhibited whenthissignd ispulled low
(connected to Common). When theInhibit signal isactive-high, thedrivewill beinhibited when
thissigna isnot pulledlow (thissigna ispulled highinternaly through a10Ky resistor).

Inhibit Function Selection

Therearethreedifferent actionsthat can beinitiated by the Inhibit signal, and thisinput can be
configured to be momentary or continuous contact, just like the Forward and Reverseinputs. It
can be helpful torefer to themomentary contact setting on the Inhibit input asthe“forced
completion” mode, sincethat’sthe effect it has. In thismode, the control will beforced to complete
theinhibit cycleevenif thelnhibit signal isremoved. In other words, you can’t change your

mind oncetheinhibitisinitiated. Alternatively, if continuous contact ischosen, the control will
resume normal operation assoon astheInhibit signa isremoved.

Note: Wheninsingledirection mode, if no directionisselected, the control will beinhibited.
That isthe only way the control will enter Inhibit mode other than by intentionaly inhibiting it
throughitsnormal input.

Thissetting definesthe Inhibit function asone of thesethreethings: 1) Decelerateto astop, 2)
Coast, or 3) Emergency stop.
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Decelerate to a stop:
When thefeedback mode (Page 2, Item 9) isset to 1 (armature feedback) or 2 (anal og tachometer
feedback), thissetting causesthe Inhibit signd toinitiatean actionidentical to placing the speed
command signa indeadband. The motor will dow to zero-speed inthenormal fashion, using the
programmed valuesfor decelerationtimes (Page 1, Items 7 and 8). Drivewill beremoved, and
braking may be applied as needed to achieve zero-speed.

When the feedback modeisset to 6 (open-loop, or no feedback), this setting causesthe Inhibit
signd toinitiateasimplereduction of the conduction angleto zero. Thisreduction will take

place at whatever decel eration timeyou have programmed (Page 1, Item 7 or 8). No braking can
occur in open-loop mode; the control merely stopsdriving.

Coast to a stop:
Regardlessof thefeedback mode (Page 2, Item 9) you have selected, this setting causesthe
Inhibit signal toinitiatetheimmediate removal of any driveto the motor. When thishappens, the
motor will simply assumethe speed that isdictated by any other forcesthat are exerted onit.

Emergency stop:
When thefeedback mode (Page 2, Item 9) isset to 1 (armature feedback) or 2 (anal og tachometer
feedback), this setting causestheInhibit signal toinitiateabrakingto astopthat islimited only
by the current limit setting (Page 1, Item 1 or 2).
When the feedback modeis set to 6 (open-loop, or no feedback), this setting hasthe same effect
asthe previous setting, coast to astop.

Item 7: Inhibit Delay
Thissetting has meaning only when theinhibit function selection (Page 2, Item 6) isset to one of
theforced-completion (momentary contact) modes.

When thefeedback mode (Page 2, Item 9) isset to 1 (armature feedback) or 2 (anal og tachometer
feedback), thissetting determinestheamount of timethe control will remaininhibited after

reaching zero-speed.

When the feedback modeisset to 6 (open-loop, or no feedback), this setting determinesthe
amount of timethecontrol will remaininhibited after reaching zero conduction angle (zero
drive).

Therange of thistrimmer isfrom 0.3 secondsto 120 seconds, and the 40 settings on the bar graph
arenot linear. Seethe soft trimmer listing in Appendix B for the40 settings.
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Item 8: Speed/Torque M ode Selection

Thisitem hasonly two values, onefor salecting speed control and the other for selecting torque
control. When you changethis setting, it will take effect after power hasbeen removed and
reapplied to the contral.

Item 9: Feedback M ode Selection

Therearethree settingsfor thisitem, two of which select between feedback sourcesand onethat
selectsthat no feedback be used. Thethree alternatives are described bel ow.

Note: We recommend stopping the motor before changing the value of this
item. Changes made “on the fly” could result in damage to the motor.

Armaturefeedback:

Inthismode, the control usesan on-board signal that isproportional to the motor armaturevoltage
asan estimate of themotor’sspeed. Thisinformation, or feedback, isused to determine
whether the requested speed isbeing achieved.

Thisfeedback isonly an estimate, and itsaccuracy will declinewith increasing motor current.
Thisiswhy IR compensation (Page 2, Item 4) isused, but eventhat won't fix everything. Asa
motor heatsduring operation, theresistance of itswindingswill change. Soit’sunreasonableto
expect any one setting of IR compensation to be adequate under al operating conditions. However,
the combination of armature feedback and IR compensation provides acceptable performance
inmany applications.

Analog tachometer feedback:

Inthismode, the control isgiven (or fed) asignal from an anaog tachometer, the shaft of which
isattached to the motor shaft, and spinsalong with it. The anal og tachometer can be thought of
asan unloaded DC motor whichisbeing turned by your motor. The RG610 supportsanalog
tachometerswith an output of 50 volts per 1000 RPM.

Just as putting avoltage acrossamotor makesit spin, making the anal og tachometer spin creates
acorresponding voltage acrossitsarmature. Thisvoltagewill be proportional to the motor speed,
anditisthisvoltagethat isused by the control asfeedback. It remainsaccurate regardless of the
current through your motor, sincethereisstill no current flowing through the anal og tachometer.
IR compensation istherefore unnecessary (not to mention useless), and thismode of feedback is
accurateregardless of motor load. See“ CompleteInstallation” for adescription of analog
tachometer

connections.

No feedback:

Thisiscalled open-loop mode, or conduction angle control mode. The speed of themotor isnot
observed by the control in any way. Rather than arequested speed, asinthetwo previously
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Page 2 |temscontinued
discussed modes, in thismodethereisarequested conduction angle.

Inthetwo previousmodes, if you applied afixed speed command signal, the control would vary
theoutput drive or even apply braking if required, to maintain the requested speed. That would
be similar to the cruise control featurein an automobile.

However, inthismode, if you applied afixed conduction angle request signal, the output drive
from the control would not change, regardless of themotor’sload or speed. Thiswould besimilar
to putting the throttlein an automobilein one place and not changing the setting. Asthe car went
up and down hills, for instance, the car’s speed woul d vary accordingly—no attempt would (or
could) be made by the car to restore the original speed.

Item 10: PID Aggression Adjustment
Note: Thissetting isone of themost important and powerful, and if it were possiblefor this
sectionto bewritteninred neonlight, it would be. Carelessuse of thisitem can causethe control
to permanently damageyour motor.

Asadvertised, thissetting adjuststhe aggresson withwhichtheP, 1, and D gainsarealowed to
carry out their respectivetasks. It basically alterstherange of thesegains, with higher settings
creating larger ranges. Theforty settingsonthe LED bargraph will become more coarseasthis
valueincreases, to cover thewider range. Thissetting should beincreased only when thefactoryset
valuedoesnot alow proper Pl D tuning to be accomplished.

Thefactory setting of preset 12 allowsthe control to betuned to drive an average motor with

what we consider to be areasonable amount of gain. Settingslower than this (presets1—11)
causethe PI D tuning rangeto bemilder and more duggish than thefactory setting. Higher

settings (presets 13 —40) are provided to givethe control the ability to aggressively driveamotor,
because thisis sometimes necessary for tight control. However, great care should betakento
avoid demagneti zing apermanent magnet motor.

When changing this setting, the present values of the P, I, and D gains will change with
it. It's a good idea to reduce them all before significantly increasing this setting.
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Page 3 Items

Special note regarding Page 3, Items 1-6: The word “ speedpot” is used as shorthand
notation. When it's used, it certainly includes speedpots (actual potentiometers), but it's
intended to include the use of external voltage supplies or a 4-20mA current signal as
well. Any of these signals are connected to the control at pin 15 of the P4 connector on
the upper board when they're used. “ Speedpot” refersto any signal that connects to that
point.

Item 1: Speed Command Sour ce

Thissetting instructsthe control to pay attention to either the speedpot or to afixed speed
setpoint (Page 3, Item 6) for its speed commands. Thissetting a soinstructsthe control regarding
theissuesof singleor dua direction, “ neutral safety”, and“ hysteresis’.

When singledirection operationischosen, the Forward and Reverseinputs (pins3and 4,
respectively, on the P4 connector) must be used to specify adirectionto operatein. A directionis
selected by connecting its pin to the Common pin (pin 1 or 5 on the P4 connector). Thenthe

entire speedpot signal’ srangeisused for that direction only.

Note: Insingledirection mode, if no direction isselected, the control will bein Inhibit mode (see
Page2, Item 6).

When dual-dir ection mode (al so called bidirectiona or “wig-wag” mode) ischosen, the speedpot
signa’srangeisdivided into two parts, one part for each direction, according to the speedpot
setup trimmers (Page 3, Items 2-5). In this case, the Forward and Reverseinputs are unnecessary,
since both speed and direction are sel ected with the speedpot signal.

When neutr al safety isenabled (turned on), itseffect will be seen at power-up only. Thisfeature
keepsthe control from turning the motor until the speedpot signa entersthe deadband, or until
thelnhibitinput isactivated and released. Then the RG610 allowsthe control to function normally.
Thiskeepsthe control from causing the motor to take off at full-blast (or any other speed)

when you turn the power on.

When hyster esisisenabled (turned on), the control will ignore any very small changesin speed
request. Thisissometimesnecessary ineectricaly “noisy” environments, when spurious (accidenta)
sgnascanbefasay interpreted asvery small changesinthe speedpot signa. Turning
hysteresisoninastuation like thiscan keep the noise from changing the motor speed. Sometimes
thiseffect will be noticed when you try to change the speedpot setting just alittle bit, and

findthat you can’t doit. In caseslikethis, you must changethe speed asignificant amount (an
amount that islarge enough to get the control’ s attention—clearly not noise), and then changethe
speed back to whereyou want it.

Fixed Speed Setpoint: Hysteresisdoesnot apply when using afixed speed setpoint. Neutral
safety can be selected, however, inwhich casetheInhibit input must be activated and rel eased
beforethe control will drivethe motor.
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Page 3 Itemscontinued

Item 2: Speedpot Minimum Calibration
This setting indicatesthelow end (near OV inthe 0—5V mode, or near -10V inthe-10—+10V
mode) of the speedpot signal rangeyou areusing.

Example: You are using apotentiometer and arein the 0—5V mode, but thetravel of your
speedpot isrestricted for somereason (it happens!), and it can’t turn fully counterclockwisetothe
OV position. It can only turn thesignal downto 0.5V, whichis10% of theway into the0—5V
range. Sincethe 0—5V rangeisrepresented by the 40 settings of the bargraph display, you
would set the display to read 10% of itsmaximum, or preset 4 (remember that the minimum
settingispreset 1, so thisis 3 button-presses up from the minimum). Thiswould be asetting of
onefull light. Now thelow end of your speedpot signal rangewould be 0.5V, instead of 0V, and
thesigna would be properly interpreted by the control.

Note: Thissetting isused in dual-direction mode only—in single-direction mode, the deadband
width (Page 3, Item 5) isused for thisfunction.

Item 3: Speedpot Maximum Calibration
Thissetting indicatesthe high end (near 5V inthe 0—5V mode, or near +10V inthe-10—+10V
mode) of the speedpot signal range you want/need to use.

Example: Let’'susethe same potentiometer from the previousexamplethat canturn
counterclockwisto only 0.5V. Now let’sassumethat itstravel isasorestricted in the clockwise
direction, and that it can turn the speedpot signal up to only 4V, instead of 5V. Sincethisis80% of
the maximum setting, youwould smply set the bargraph display to 80% of itsmaximum value,

or 8full lights. Sinceeach full light isequivalent to 4 button-presses, thissettingisalso 8
buttonpresses down from the maximum setting of 40, or preset 32. Now the speedpot signal range
isset uptobe0.5V —4V to match the potentiometer’ srange.

Item 4: Speedpot Center Calibration
Thissetting indicatesthe position of the center of the speedpot signal range. We usetheword
“center” loosely here, sinceit can be set anywherewithin the speedpot signal range. Itisactually
thedividing line between theforward and reverse directions. The deadband width (Page 3, Item
5) will be centered around this position.

Note: Thissettingisusedindual-direction modeonly.

Example: Inthisexample, you' reusing an external voltagefor speed command with arange of
-10V to +10V. Now you need to center the deadband around -5V for somereason. Thismeans
that -5V will bethe* center” (operationally) of the speed command signa range; -5V will bethe
dividing line between theforward and reversedirections. Thesigna range spans 20V, from-10V
onthelow endto+10V onthehigh end, and thisrangeisrepresented by the 10 lightson the
bargraph display. So each of the 10 lightsrepresentsa2V chunk of the signal range. You can
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Page 3 Itemscontinued

[tem 5:

[tem 6:

think of the-5V point asbeing 5V higher than thelowest setting of -10V, or asbeing 25% of the
way into thesignal range. Either way, the correct setting will be2.5lights, or 2 full lightsplus

two button-presses (preset 10). Now you' || be operating in the reverse direction when the speed
command signal isbetween-10V and -5V, and in theforward direction when the speed command
signal isbetween -5V and +10V.

Deadband Width

Thissetting determinesthe width of the deadband, of course—the deadband being that portion of
the speedpot signal rangein which zero-speed (or zero conduction anglein open-loop operation)
isrequested. In dual-direction mode, thiswidth will be centered around the speedpot center
caibration (Page 3, Item 4). Insingledirection mode, thiswidth will extend from thelow end
point (OV or -10V, depending on voltage range sel ected) upward.

Note: If you are using nonzero minimum speed settings, and do not want aspeed (or conduction
anglein open-loop operation) request of zero to be possible, you must set the deadband widthto
preset 1 (0%). Otherwise, the speed request will be zero any timethe speed command signa
entersthe deadband region.

Speed Setpoint

When the feedback mode (Page 2, Item 9) isset to 1 (armature feedback) or 2 (anal og tachometer
feedback), and the speed command source (Page 3, Item 1) isset to 9 or 10 (fixed speed setpoint),
thevaueof thisitemwill be used asthe requested speed, and the speedpot signal will beignored.

Inthiscase, thelower haf of the bargraph display isused for reverse speed requests, and the
upper half for forward speed requests. The setting inthe very center of thedisplay (preset 20) isa
speed request of zero. Settingsfrom preset 19 to preset 1 represent speed requestsfrom reverse
minimum speed (Page 1, Item 9) to reverse maximum speed (Page 1, Item 5), respectively.
Likewise, settingsfrom preset 21 to preset 40 represent speed requestsfrom forward minimum
speed (Page 1, Item 10) to forward maximum speed (Page 1, Item 6), respectively.

When thefeedback modeis set to 6 (open-loop, or no feedback), and the speed command source
(Page 3, Item 1) isset to 9 (fixed speed setpoint), the value of thisitem will be used asthe
requested conduction angle, and the speedpot signal will beignored.

Inthiscase, thelower half of the bargraph display isused for reverse conduction anglerequests,
and the upper half for forward conduction anglerequests. The setting in the very center of the
display (preset 20) isaconduction anglerequest of zero. Settingsfrom preset 19to preset 1
represent conduction anglerequestsfrom reverse minimum speed (Page 1, Item 9) toreverse
maximum speed (Page 1, Item 5), respectively. Likewise, settingsfrom preset 21 to preset 40
represent conduction angle requestsfrom forward minimum speed (Page 1, Item 10) to forward
maximum speed (Page 1, Item 6), respectively.
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Page 3 Itemscontinued

Item 7: Reserved

Item 8: Reserved

Item 9: Default Display Selection
Thissetting determineswhat the LED bargraphwill display whenthedideswitchisinthe
“RUN" (center) podition. Thisisthe positionthe switch will beinthemgjority of thetime, and
you can pick what you want the bargraph to display, if anything.

[tem 10: Reserved
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the soft trimmers. Complete soft trimmer descriptions are contained in Appendix A.
Note: Trimmer values are active as they are changed (see “ Programming the RG610”).

Appendix B
Soft Trimmer Listing: Speed Control Mode

Note: This appendix isintended to serve as a quick reference once you are familiar with

Page 1 Items
. S Possible . N
Item Trimmer Name Range of Values Factory Setting Values Brief Description
2 0-15 Amps 12 Amps Maximum reverse motor current-
’ Rexgse Cosrent Lisnit (Preset 1 - Preset 40) (Preset 32) each full light is 1.5 Amps
; 0-15 Amps 12 Amps Maximum forward motor current-
2 -
- Ebeward Current Limit (Preset | — Preset 40) (Preset 32) each full light is 1.5 Amps
2 Reverse Acceleration 0.3 - 120 seconds 1.0 seconds i 2 n;e fnr.laﬁrg‘ct T‘I.pfccd!cnndu;:tmn
: Time (Preset 1 — Preset 40) (Preset 4) b et i
reverse maximum setting
Forward Acceleration 0.3 - 120 seconds 1.0 seconds Time lnr.targct sp_cctb’wnduclmn
4 : angle to increase from zero to
Time (Preset | - Preset 40) (Preset 4) s : :
forward maximum setting
Ry Mistiiisin 0 - 100% Max. AFB 60% Max. AFB
5 Speed (0 - 150V or 0 - 300V) (90/180V) Armature Feedback Mode
pe (Preset 1 - Preset 40) (Preset 24)
6 Forward Maximum 0 - 3,800 RPM 2,280 RPM Analog Tachometer Feedback Mode
Speed (Preset 1 — Preset 40) (Preset 24) (SOV/KRPM only)
Shaded area applies to | 0~ 100% conduction | 60% conduction
both items 5 & 6 | (Preset 1 - Preset 40) (Preset 24) Oponiloop e
. Reverse Deceleration 0.3 - 120 seconds 1.0 seconds 2 I;mlc {nr dt il sp:cd!con‘(riucuon
Time (Preset 1 - Preset 40) (Preset 4) g? DI TR TONERe
maximum setting to zero
8 Forward Deceleration 0.3 - 120 seconds 1.0 seconds . TmT :ordtargel S ¢ cun:iucnon
Time (Preset | — Preset 40) (Preset 4) s
maximum setting to zero
Reverse Minimum 0~ 100% Max. AFB 0% Max. AFB
9 .S od (0 - 150V or 0 - 300V) (0/0V) Armature Feedback Mode
= (Preset | - Preset 40) (Preset 1)
10 Forward Minimum 0 - 3,800 RPM 0 RPM Analog Tachometer Feedback Mode
Speed (Preset 1 — Preset 40) (Preset 1) (50V/KRPM only)
Shaded area applies to | 0 - 100% conduction | 0% conduction
bothiitems 9 & 10 | (Preset 1~ Presetd0) |  (Preset 1) SN

* Seethetable at the bottom of page B-3 for the times associated with each of the presets.
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Page 2 Items
- , Fact Possibl . -
Item Trimmer Name Range of Values ‘ac lory ossIvie Brief Description
Setting Values
_ 0 - 100% 60% . .
’ID - PGy al ga
PID - P Gain (Preset | — Preset 40) (Preset 24) PID Proportional gain
0 - 100% 30% .
5 ) B s QU ¥
2 PID - T Gain (Preset | - Preset 40) (Preset 12) PID Integral gain
0 - 100% 0% _
3 1D - D Gai PID Derivative gai
PID - D Gan (Preset | - Preset 40) (Preset 1) ID Derivative gain
s IR Compensation 0 - 100% 0% Applies in Armature Feedback mode
ympensatic
ompe {(Preset |- Preset 40) (Preset 1) only
| I'wd, Rev continuous contact: Inhibit
active-low
2 Fwd, Rev continuous contact; [nhibit
5 Forward, Reverse, & -4 | active-high
Inhibit nput Setup 3 Fwd, Rev momentary contact; Inhibit
active-low
4 Fwd. Rev momentary contact; Inhibit
active-high
| When inhibited. decelerate to a stop
2 When inhibited, coast to a stop
3 When inhibited, perform current-
limited emergency stop
6 lnhllrnl l'ulnclmn I -6 1 1 #1 with forced completion
Selection .
(momentary contact)
5 #2 with forced completion
{momentary contact)
6 #3 with forced completion
(momentary contact)
. ) 0.3 - 120 seconds 1.0 seconds . Delay after a forced-completion
7 Inhibit Delay (Preset | — Preset 40) (Preset 4) inhibit is executed
| Speed Control Mod
g Speed/Torque Mode -2 | peed L antrot Mode
Sclection 2 Torque Control Mode

* Seethetable at the bottom of page B-3 for thetimes associated with each of the presets.
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Page 2 Items continued

Item Trimmer Name Range of Values Fact'ory Possible Brief Description
Setting Values
1 Armature Feedback Mode
2 Analog Tachometer Feedback Mode
(S0V/KRPM only)
3 Same as #1
Feedback Mode 4 Same as #1
9 . 1-6 1
Selection
5 Same as #1
6 Open-Loop Mode (no feedback)
Changes in the feedback mode
should only be made with the
mator stopped!
10 PID Aggression 0 - 100% 30% See soft trimmer description in
Adjustment (Preset 1 - Preset 40) (Preset 12) Appendix A before adjusting
Acceleration, Deceleration, & Inhibit Delay Times
Preset Time (seconds) Preset Time (seconds) Preset Time (seconds) Preset Time (seconds)
1 0.3 11 32 21 12 3 40
2 0.5 12 37 22 13 32 45
3 0.7 13 4.0 23 15 13 Sl
4 1.0 14 4.5 24 17 34 58
5 1.3 15 5 25 19 35 65
6 1.5 16 6 26 22 36 74
7 1.8 17 7 27 25 37 83
8 2.1 18 8 28 28 38 94
9 24 19 9 29 32 39 105
10 28 20 10 3o 36 40 120

B-3
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[tem

Trimmer Name

Range of Values

Factory
Setting

Possible
Values

Brief Description

Speed Command
Source

I =10

6

10

Speedpot, single direction

Speedpot, single direction, neutral
safety

Speedpot, single direction, hysteresis

Speedpot, single direction, neutral
safety. hysteresis

Speedpot. dual direction

Speedpot, dual direction, neutral
safety

Speedpot, dual direction, hysteresis

Speedpot, dual direction, neutral
safety, hysteresis

Fixed Speed Setpoint

Fixed Speed Setpoint, neutral safety

(]

Speedpot Minimum
Calibration’

0= 100% of Speedpot
Signal Input Range
(Preset 1 - Preset 40)

0%
(Preset 1)

Calibrates the speedpot input's fully
counterclockwise (low end) position

Applies in dual direction mode
only—use Speedpot Deadband Width
(Page 3, Item 5) in single dircction
mode

Speedpot Maximum
Calibration’

0 = 100% of Speedpot
Signal Input Range
(Preset 1 - Preset 40)

100%
(Preset 40)

Calibrates the speedpot input's fully
clockwise (high end) position

Speedpot Center
Calibration’

0= 100% of Speedpot
Signal Input Range
(Preset 1 — Preset 40)

SO%
(Preset 20)

Calibrates the speedpot input's center
position

Applies in dual direction mode only

Speedpot Deadband
Width!

0 —100% of Speedpot
Signal Input Range
(Preset 1 - Preset 40)

10%
(Preset 4)

Calibrates the width of the speedpot
input's deadband

This region will be centered around
the Speedpot Center Calibration
(Page 3. Item 4)

‘tFigure 14 on page B-6 isprovided to help visudizethe meaning of thistrimmer.
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Page 3 Items continued

Item Trimmer Name

Range of Values

Factory
Setting

Possible
Values

Brief Description

6 Speed Setpoint

Rev. Maximum Speed -
Fwd. Maximum Speed
(Preset 1 - Preset 40)

Zero-Speed
(Preset 20)

Preset 1
Prcs”c.l 19
Preset 20
Preset 21

Preset 40

Reverse Maximum Speed
dinear range
Reverse Minimum Speed

Zero Speed
Forward Minimum Speed

Ainear range
Forward Maximum Speed

7 Reserved

8 Reserved

Default Display
Selection

~ N

Defines what the bargraph display
will indicate when the slide switch is
in the "RUN" (center) position

Nothing (all lights off)

Power Indicator (top 2 & bottom 2
lights on)

Target Setting (0 — 100%)
Feedback (0 - 100%)
Conduction Angle (0 - 100%)
Motor Current (0 - 15 amps)

Specdpot Input (0 - 100% of
calibrated range)

Control Status Flags:
LLED1 - Power Indicator
LED?2 - Direction Indicator
on = forward drive
off = reverse drive
LLED3 - Neutral Safety Indicator
on = preventing drive
oft = not preventing drive
LLED4 — Zero-speed Indicator
on = feedback indicates zero-speed
off = feedback indicates rotation
LLEDS - Inhibit Indicator
on = drive inhibited
oft = drive enabled
LLED6 — Current Limit Indicator
on = drive in current limit
off = drive not in current hmit
LLED7 - Conduction Angle Status
on = conduction angle at maximum
off = conduction angle < maximum
LEDS — Accel/Decel Status
on = accel/decel in progress
off = accel/decel completed
LED9-LEDI0 Reserved

10 Reserved
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Single direction speedpot

Zero speed
Page 3, Item 5
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Page 3, Item 3

Speedpot
Maximum
Calibration

Deadband
D

L.
>

Ménp:::el:[m Page 1, Items 9 & 10

counterclockwise

Page 1, Items 5 & 6 Mg:)lét;:m

clockwise

<« Full travel of speedpot >
0% 100% ;
(preset 1) (preset 40) .

All soft trimmers are adjustable
through the User Interface :

Dual direction (wig-wag) speedpot

Page 3, Item 2

Speedpot

Zero speed

Minimum
Calibration

Page 3, Item 3
Speedpot

Page 3, Item 5 :
Maximum
Calibration

Reverse Deadband ¥ Forward N
e Width 2 =3
BEliaiE FhiCaE
Reverse Reverse Speedpot Forward Forward
Maximum Minimum Center Minimum Maximum
Speed Speed Calibration Speed Speed
Page 1, Item 5 Page 1, Item 9 Page 3,Item 4  Page 1, Item 10 Page 1, Item 6
< counterclockwise Full travel of speedpot clockwise >
1 0% 100% i
E (preset 40) |

(preset 1)

" Speedpot

Figure 14
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Appendix C
Soft Trimmer Descriptions: Torque Control Mode

Note: This appendix is intended to provide in-depth information beyond that contained in
Appendix D. Both appendices must be read to fully understand the soft trimmers.

Page 1 Items

Item 1: Reverse Speed Limit

Thisisthe maximum average motor speed that will beallowedinthereversedirection. Thislimit
exists so that you can keep themotor from going to full speed if itisunexpectedly (or expectedly)
unloaded. Themotor speed will be measured by one of two methodsthat ischosen with feedback
mode selection (Page 2, Item 9).

Example: Let’'ssay you' reusing an analog tachometer to measure motor speed, and you want to
limit the average reverse speed to 1000 RPM. The RG610 allowsyou to use atachometer with an
output of 50V per 1000 RPM, with amaximum speed of 3800 RPM. So all tenlightsfully-on
(preset 40) would represent 3800 RPM, and you need to determine what setting would represent
1000 RPM. The preset number you need is(1000/3800)* 40 = 10.5, so you would round to the
nearest whole number and use preset 11 asyour setting. Sincethere are 4 button-presses per
light, thiswould be one button-presslessthan 3lights.

Item 2: Forward Speed Limit
Thisisthe maximum average motor speed that will beallowed intheforward direction. This
limit exists so that you can keep themotor from going to full speedif itisunexpectedly (or
expectedly) unloaded. The motor speed will be measured by one of two methodsthat is selected
with feedback mode selection (Page 2, Item 9).

Example: Thistimelet’ssay you' reusing armature feedback to measure motor speed, and you
haveamotor with arated voltage of 180V (whichimpliesyou are powering theRG610froma
230V AC source). Let’salso say you need to limit the average forward speed to that which
correspondsto 60V acrossthe armature. Sincethe maximum armature voltage allowed is300V,
that’swhat all ten lightsfully-on (preset 40) would represent. So you would need asetting of (60/
300)*40 = 8. Inthiscase no rounding would be required, and the correct setting would be preset
8. Thiswould be 2 fully-onlights.
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Pagelltemscontinued

Item 3: ReverseAcceleration
Thisisthe gpproximate amount of timeit will takefor thetarget torqueto increasefrom zerotorgque
to thereverse maximum torque (Page 1, Item 5). The PID settings (Page 2, Items 1,2,3,
and 10) and thereverse speed limit setting (Page 1, Item 1) can affect the accuracy of thisitem.

Therange of thistrimmer isfrom 0.3 secondsto 120 seconds, and the 40 settings on the bar graph
arenot linear. Seethe soft trimmer listing in Appendix D for the 40 settings.

Item 4: Forwar d Acceleration
Thisisthe gpproximate amount of timeit will takefor thetarget torqueto increasefrom zerotorque
to theforward maximum torque (Page 1, Item 6). The PID settings (Page 2, Items 1,2,3,
and 10) and theforward speed limit setting (Page 1, Item 2) can affect the accuracy of thisitem.

Therange of thistrimmer isfrom 0.3 secondsto 120 seconds, and the 40 settings on the bar graph
arenot linear. Seethe soft trimmer listing in Appendix D for the 40 settings.

Item 5: Reverse M aximum Torque
Thissetting isthemaximum torquealowed inthereversedirection. Theminimum valueiszero,
whichwould beindicated onthe user interface by the bottom light blinking dowly (preset 1).

Themaximum vaueis 15 amps, which would beindicated on the user interface by having all 10
lightsfull-on (preset 40). Each light represents 1.5 amps, and each button-pressrepresents
onefourth

of this.

Item 6: Forward Maximum Torque
Thissetting isthemaximumtorque dlowedintheforward direction. Theminimumvalueis
zero, whichwould beindicated on the user interface by the bottom light blinking dowly (preset
1). Themaximum vaueis 15 amps, which would beindicated onthe user interface by having all
10lightsfull-on (preset 40). Each light represents 1.5 amps, and each button-pressrepresents
one-fourth of this.

Item 7: Reverse Deceleration
Thisisthe approximate amount of timeit will takefor thetarget torqueto decreasefromthe
reverse maximum torque (Page 1, Item 5) to zero-torque. The PID settings (Page 2, Items 1,2,3,
and 10) and thereverse speed limit setting (Page 1, Item 1) can affect the accuracy of thisitem.

Therange of thistrimmer isfrom 0.3 secondsto 120 seconds, and the 40 settings on the bar graph
arenot linear. Seethe soft trimmer listing in Appendix D for the 40 settings.
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Pagelltemscontinued

Item 8: Forward Deceleration
Thisisthe approximate amount of timeit will takefor thetarget torqueto decreasefromthe
forward maximum torque (Page 1, Item 6) to zero-torque. The PID settings (Page 2, Items 1,2,3,
and 10) and theforward speed limit setting (Page 1, Item 2) can affect the accuracy of thisitem.

Therange of thistrimmer isfrom 0.3 secondsto 120 seconds, and the 40 settings on the bar graph
arenot linear. Seethe soft trimmer listing in Appendix D for the 40 settings.

Item 9: ReverseMinimum Torque
Thissetting istheminimumtorquealowed inthereversedirection. Theminimumvaueiszero,
whichwould beindicated onthe user interface by the bottom light blinking dowly (preset 1).
Themaximum valueis 15 amps, whichwould beindicated by al 10lightsfully-on (preset 40).
Each light represents 1.5 amps, and each button-pressrepresents one-fourth of this.

Note: Whether zero-torqueisallowed isdetermined not only by the minimum torque setting, but
also by the deadband width setting (Page 3, Item 5). If it isset to anything other than 0% (preset
1), therewill still beatarget torque of zero when the Torquepot Signal input isin the deadband
region, regardlessof theminimum torque setting.

Item 10: Forward Minimum Torque
Thissetting istheminimum torquedlowed intheforward direction. Theminimum valueiszero,
whichwould beindicated onthe user interface by the bottom light blinking dowly (preset 1).
Themaximum vaueis 15 amps, whichwould beindicated by all 10 lightsfully-on (preset 40)
Each light represents 1.5 amps, and each button-pressrepresents one-fourth of this.

Note: Whether zero-torqueisallowed isdetermined not only by the minimum torque setting, but
also by the deadband width setting (Page 3, Item 5). If it isset to anything other than 0% (preset
1), therewill still beatarget torque of zero when the Torquepot Signal input isin the deadband
region, regardlessof theminimum torque setting.
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Page 2 Items

Item 1: PID —P Gain
Thisisamultiplier placed onthe difference between thetarget torque and the actual torque. The
effect of makingthisgain larger isto increasethe aggressiveness of the RG610'sresponsetoa
difference between target torque and actual torque. When thisvalueistoo small, the RG610 will
respond too dowly to atorque change. Whenitistoo large, the RG610will attempt to respond
too quickly and create atorque error in the opposite direction, and an oscillation can occur. This
oscillation can beviolent when the PID aggression adjustment (Page 2, Item 10) isset too high,
and can even damagethe motor if extreme careisnot takento increasethisvaluesowly.

Item 2: PID -1 Gain
Thisisamultiplier placed ontheintegral of the difference between thetarget torque and actua
torgue. It causesthe RG610 to compensate more and more asatorque error existsfor alonger
and longer period of time. Thisgainisnecessary to reduce the steady-state error in torqueto
zero. Whenthisgainistoo low, thereaction of the control will beduggish, anditwill takea
long timeto attain thetarget torque. When thel-gainistoo high, excessive overshoot of the
motor torque can occur, along with an unwanted oscill ation of motor torque around thetarget
torque.

Item 3: PID —D Gain
Thisisamultiplier placed ontherate-of-change of the difference between thetarget torque and
actual torque. Thisgain causesthe control to react quicker asthisrate-of-changeincreases.

tem 4: Reserved

Item 5: Forward, Rever se, & Inhibit Input Setup
Thissetting determineswhether the Forward and Reversedirection signals (P4-3 and P4-4,
respectively) will beinterpreted asmomentary or continuous contact, and whether the Inhibit
signd (P4-2) isactive-low or active-high. When momentary contact isselected, adirection signal
must be pulled low (connected to Common) for at least 40 millisecondsto berecognized asa
command. When continuous contact issel ected, the direction signa must be pulled low for the
entiretimethat directionisdesired.

Whenthelnhibit signd isactive-low, thedrivewill beinhibited whenthissignad ispulled low
(connected to Common). When theInhibit signal isactive-high, thedrivewill beinhibited when
thissgnd isnot pulledlow (thissignd ispulled highinterndly).
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Page 2 Itemscontinued

Item 6: Inhibit Function Selection
Therearetwo different actionsthat can beinitiated by thelnhibit signal, and thisinput can be
configured to be momentary or continuous contact, just like the Forward and Reverseinputs. It
can be helpful torefer to themomentary contact setting on the Inhibit input asthe“forced
completion” mode, sincethat’sthe effect it has. In thismode, the control will beforced to complete
theinhibit cycleevenif thelnhibit Signa isremoved. In other words, you can’t changeyour
mind oncetheinhibitisinitiated. Alternatively, if continuous contact ischosen, the control will
resume normal operation assoon asthelnhibit signa isremoved.

Note: Wheninsingledirection mode, the control will beinhibitedif no directionisselected.
Thissetting definesthe Inhibit function asone of thesetwo things. 1) Decel erateto zero-torque,
or 2) Coast with zero-torque.

Decelerate to zero-torque:

Thissetting causesthelnhibit Ssgnd toinitiate an action identical to placing thetorque command
sgnal indeadband. Thecontrol will removedrivefrom themotor inthe norma fashion, using
the programmed valuefor deceleration time (Page 1, Item 7 or 8).

Coast with zero-torque:
Thissetting causesthelnhibit signal toinitiatetheimmediateremova of any driveto themotor.

Item 7: Inhibit Delay
Thissetting has meaning only when theinhibit function selection (Page 2, Item 6) isset to one of
theforced-completion (momentary contact) modes.

Thissetting determinestheamount of timethecontrol will remaininhibited after reaching
zerotorgue. Therange of thistrimmer isfrom 0.3 secondsto 120 seconds, and the 40 settingson
thebar graph arenot linear. Seethe soft trimmer listing in Appendix D for the 40 settings.

Item 8: Speed/Torque M ode Selection
Thisitem hasonly two values, onefor selecting speed control and the other for selecting torque
control. When you changethis setting, it will take effect after power hasbeen removed and
reapplied to the contral.
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Page 2 Itemscontinued

Item 9: Feedback M ode Selection

Thisitem selectsone of two waysto measure motor speed, whichisused to determineif aspeed
limit hasbeen reached. Thetwo dternativesare described below.

Armaturefeedback:
Inthismode, the control usesan on-board signal that isproportiona to the motor armaturevoltage
asan estimate of the motor’ s speed.

Analog tachometer feedback:

Inthismode, the control isgiven (or fed) asignal from an ana og tachometer, the shaft of which
isattached to the motor shaft, and spinsa ong withit. The RG610 supportsanal og tachometers
with an output of 50 volts per 1000 RPM. See“ CompleteInstallation” for adescription of analog
tachometer connections.

Item 10: PID Aggression Adjustment

Note: Thissetting isone of themost important and powerful, and if it were possiblefor this
sectionto bewritteninred neonlight, it would be. Carelessuse of thisitem can causethe control
to permanently damageyour motor.

Asadvertised, this setting adjuststhe aggressonwithwhich theP, I, and D gainsarealowed to
carry out their respectivetasks. It basically alterstherange of thesegains, with higher settings
creating larger ranges. Theforty settingson the LED bargraphwill become more coarseasthis
valueincreases, to cover thewider range. Thissetting should beincreased only when thefactoryset
valuedoesnot alow proper PID tuning to be accomplished.

When changing this setting, the present values of the P, I, and D gains will change with
it. It's a good idea to reduce them all before significantly increasing this setting.
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Page 3 Items

Special note regarding Page 3, Items 1-6: The word “ torquepot” is used as shorthand
notation. When it's used, it certainly includes torquepots (actual potentiometers), but it's
intended to include the use of external voltage supplies or a 4-20mA current signal as
well. Any of these signals are connected to the control at pin 15 of the P4 connector on
the upper board when they're used. “ Torquepot” refersto any signal that connects to that
point.

Item 1: Torque Command Source
Thissetting instructsthe control to pay attention to either thetorquepot or to afixed torque
setpoint (Page 3, Item 6) for itstorque commands. Thissetting also ingtructsthe control regarding
theissuesof angleor dud direction, “neutral safety”, and“ hysteresis’.

When singledirection operation ischosen, the Forward and Reverseinputs (pins3and 4,
respectively, on the P4 connector) must be used to specify adirectionto operatein. A directionis
selected by connecting its pin to the Common pin (pin 1 or 5 on the P4 connector). Thenthe
entiretorquepot signal’srangeisused for that direction only.

Note: When in singledirection mode, the control will beinhibited (seePage 2, Item 6) if no
directionisselected.

When dual-dir ection mode (also called bidirectiona or “wig-wag” mode) ischosen, the
torquepot signd’srangeisdivided into two parts, one part for each direction, according to the
torquepot setup trimmers (Page 3, Items 2-5). Inthis case, the Forward and Reverseinputsare
unnecessary, since both torque and direction are selected with thetorquepot signal.

When neutr al safety isenabled (turned on), itseffect will be seen at power-up only. Thisfeature
keepsthe control inhibited after power-up until thetorquepot signal entersdeadband, then allows
the control to function normally. Thiskeepsthe control from causing the motor to take off at fullblast
(or any other torque) when you turn the power on.

When hyster esisisenabled (turned on), the control will ignoreany very small changesin torque
request. Thisissometimesnecessary ineectrically “noisy” environments, when spurious (accidental )
sgnalscanbefadsdy interpreted asvery small changesinthetorquepot sgnd. Turning
hysteresisoninastuation likethiscan keep the noi sefrom changing the motor torque. Sometimes
thiseffect will be noticed when you try to change thetorquepot setting just alittlebit, and

find that you can’t doit. In caseslikethis, you must changethetorque asignificant amount (an
amount that islarge enough to get the control’ sattention—clearly not noise), and then changethe
torgue back to whereyou want it.

Fixed Torque Setpoint: Hysteresisdoesnot apply when using afixed torque setpoint. Neutral
safety can be selected, however, inwhich casetheInhibit input must be activated and rel eased
beforethe control will drivethemotor.
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Page 3 Itemscontinued

Item 2: Torquepot Minimum Calibration
This setting indicatesthelow end (near OV inthe 0—5V mode, or near -10V inthe-10—+10V
mode) of thetorquepot signal rangeyou areusing.

Example: You are using apotentiometer and arein the 0—5V mode, but thetravel of your
torquepot isrestricted for somereason (it happens!), and it can’t turn fully counterclockwiseto the
OV position. It can only turn thesignal downto 0.5V, whichis10% of theway into the0—5V
range. Sincethe 0—5V rangeisrepresented by the 40 settings of the bargraph display, you

would set the display to read 10% of itsmaximum, or preset 4 (remember that the minimum
settingispreset 1, so thisis 3 button-presses up from the minimum). Thiswould be asetting of
onefull light. Now thelow end of your torquepot signa rangewould be 0.5V, instead of OV, and
thesigna would be properly interpreted by the control.

Note: Thissetting isused in dual-direction mode only—in single-direction mode, the deadband
width (Page 3, Item 5) isused for thisfunction.

Item 3: Torquepot Maximum Calibration
Thissetting indicatesthe high end (near 5V inthe 0—5V mode, or near +10V inthe-10—+10V
mode) of the torquepot signal range you want/need to use.

Example: Let’'susethe same potentiometer from the previousexamplethat canturn
counterclockwiseto only 0.5V. Now let’sassumethat itstravel isalsorestricted in the clockwise
direction, and that it can turn thetorquepot signal upto only 4V, instead of 5V. Sincethisis80% of
the maximum setting, youwould smply set the bargraph display to 80% of itsmaximum value,

or 8full lights. Sinceeach full light isequivalent to 4 button-presses, thissettingisalso 8
buttonpresses down from the maximum setting of 40, or preset 32. Now thetorquepot signal range
isset uptobe0.5V —4V to match the potentiometer’ srange.

Item 4: Torquepot Center Calibration
Thissetting indicatesthe position of the center of thetorquepot signal range. We usetheword
“center” loosely here, sinceit can be set anywhere within the torquepot signa range. It isactually
thedividing line between theforward and reverse directions. The deadband width (Page 3, Item
5) will be centered around this position.

Note: Thissettingisusedindual-direction modeonly.
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Page 3 Itemscontinued

Item 5: Deadband Width
Thissetting determinesthe width of the deadband, of course—the deadband being that portion of
thetorquepot signal rangeinwhich zero-torqueisrequested. In dua-direction mode, thiswidth
will be centered around thetorquepot center calibration (Page 3, Item 4). Insingledirection
mode, thiswidthwill extend from thelow end point (OV or -10V, depending on voltagerange
selected) upward.

Item 6: Torque Setpoint
When the torque command source (Page 3, Item 1) is set to 9 or 10 (fixed torque setpoint), the
valueof thisitemwill beused asthe requested torque, and the torquepot signa will beignored.

Thelower half of the bargraph display isused for reversetorque requests, and the upper half for
forward torquerequests. The setting in the very center of thedisplay (preset 20) isatorque
request of zero. Settingsfrom preset 19 to preset 1 represent torque requestsfromreverse
minimumtorque (Page 1, Item 9) to reverse maximum torque (Page 1, Item 5), respectively.
Likewise, settingsfrom preset 21 to preset 40 represent torque requestsfrom forward minimum
torque (Page 1, Item 10) to forward maximum torque (Page 1, Item 6), respectively.

[tem 7: Reserved
tem 8: Reserved

Item 9: Default Display Selection
Thissetting determineswhat the LED bargraphwill display whenthedideswitchisinthe
“RUN” (center) position. Thisisthe position the switchwill beinthemgority of thetime, and
you can pick what you want the bargraph to display, if anything.

[tem 10: Reserved
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Appendix D

Soft Trimmer Listing: Torque Control Mode
Note: This appendix isintended to serve as a quick reference once you are familiar with the
soft trimmers. Complete soft trimmer descriptions are contained in Appendix C.
Note: Trimmer values are active as they are changed (see “ Programming the RG610").

Page 1 Items
. . Possible . -
Item Trimmer Name Range of Values Factory Setting Values Brief Description
0 - 100% Max. AFB 80% Max. AFB
| Reverse Speed Limit | (0~ 150V or 0 ~ 300V) (120/240V) Armature Feedback Mode
(Preset 1 - Preset 40) {Preset 32)
) Forward Speed Limit 0 - 3,800 RPM 3,040 RPM Analog Tachometer Feedback Mode
P (Preset 1 — Preset 40) (Preset 32) (S0V/KRPM only)
Shaded area applies to
both items 1 & 2
3 Reverse Acceleration 0.3 - 120 seconds 1.0 seconds N ﬂfl;]onr:: Zf:rrotE:;g:etvt:rrsqeu;;i;:]cur;ase
Time (Preset | - Preset 40) (Preset 4) .
setting
, Time for target torque to increase
4 Forward Acceleration 0.3 - 120 seconds 1.0 seconds N from zero 1o forward maximum
Time (Preset | - Preset 40) (Presct 4) .
setting
5 Reverse Maximum 0[5 Amps 9 Amps Maximum reverse motor torque
Torque (Preset 1 - Preset 40) (Preset 24) ) 1
6 Forward Maximum 013 Amps ) Amps Maximum forward motor torque
Torque (Preset | - Preset 40) (Preset 24) 4
7 Reverse Deceleration 0.3 - 120 scconds 1.0 seconds . tTrl(:nn: ::Jclrigi: tor que [9 izcnrfa:;c
Time (Preset | — Preset 40) (Preset 4) S¢ maximum sefting
7e10
g Forward Deceleration 0.3 - 120 seconds 1.0 seconds . T:::: ::Vrc:rgii Lo ;I]U(;:()Cd[i;rti:f
Time (Preset | - Preset 40) (Preset 4) S¢ maximum seting
7L10
9 Reverse Minimum 0-15 Amps 0 Amps Minimum reverse motor (orue
Torque (Preset 1 — Preset 40) (Preset 1) ¢ sem orqu
Forward Minimum 0-15 Amps 0 Amps . o
10 Torque (Preset | - Presct 40) (Preset 1) Minimum forward motor torque

* See thetabl e at the bottom of page D-3 for the times associated with each of the presets.
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Page 2 Items
Item Trimmer Name Range of Values F‘act'ory Possible Brief Description
Setting Values
) 0 - 100% 60% , .
| PID-P Gain (Preset | — Preset 40) (Preset 24) PID Proportional gain
. 0-100% 30%
2 -1 Gq sral oai
- PID-1 Gain (Preset | - Preset 40) (Preset 12) PID Integral gain
. 0-100% 0% o .
3 PID-D Gain (Preset | - Preset 40) (Preset 1) PID Derivative gain
4 Reserved
| Fwd, Rev continuous contact; Inhibit
active-low
2 Fwd, Rev continuous contact; Inhibit
ve-high
5 Forward, Reverse, & |_4 | active-hig
Inhibit Input Setup 3 Fwd, Rev momentary contact; Inhibit
active-low
4 Fwd, Rev momentary contact; Inhibit
active-high
] When inhibited, decelerate to zero-
torque
2 When inhibited, coast with zero-
torque
3 Same as #2
6 Inhibit Function 1_6 |
Selection 4 #1 with forced completion
(momentary contact)
5 #2 with forced completion
{momentary contact)
6 #2 with forced completion
{momentary contact)
o 0.3 - 120 seconds 1.0 seconds . Delay after a forced-completion
! Inhibit Delay (Preset | - Presct 40) (Preset 4) inhibit is executed
| S Control Mod
g Speed/Torque Mode ) | peed Control Mode
Selection 2 Torque Control Mode

* Seethetable at the bottom of page D-3 for the times associated with each of the presets.
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Page 2 Items continued

Item Trimmer Name Range of Values F‘act.ory POSSIbl? Brief Description
Setting Values
! Armature Feedback Mode
2 Analog Tachometer Feedback Mode
(S50V/KRPM only)
3 Same as #1
Feedback Mode 4 Same as #1
9 . -6 ]
Selection
N Same as #1
6 Same as #]
Changes in the feedback mode
should only be made with the
maotor stopped!
0 PID Aggression 0 - 100% 30% See soft trimmer description in
Adjustment (Preset | - Preset 40) (Preset 12) Appendix C before adjusting
Acceleration, Deceleration, & Inhibit Delay Times
Preset Time (seconds) Preset Time (seconds) Preset Time (seconds) Preset Time (seconds)
I 0.3 11 32 21 12 3 40
2 0.5 12 37 22 i3 32 45
3 0.7 13 4.0 23 15 33 |
4 1.0 14 4.5 24 17 34 S8
5 1.3 15 S 25 19 35 65
6 1.5 16 6 26 22 36 74
7 1.8 17 7 27 25 37 83
8 2.1 18 8 28 28 38 94
9 24 19 9 29 32 39 105
10 28 20 10 30 36 40 120

D-3
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Page 3 Items
Item Trimmer Name Range of Values Fact.ory Possible Brief Description
Setting Values
1 Torquepot, single direction
2 Torquepot, single direction, neutral
safety
3 Torquepot, single direction, hysteresis
4 Torquepot, single direction, neutral
safety, hysteresis
| Torque Command o | 5 Torquepot, dual direction
Source 6 Torquepot, dual direction, neutral
safety
7 Torquepot, dual direction, hysteresis
8 Torquepot, dual direction, neutral
safety, hysteresis
9 Fixed Torque Setpoint
10 Fixed Torque Setpoint, neutral safety
Calibrates the torquepot input's fully
counterclockwise (low end) position
Torquepot Minimum 0 - 100% o Torquepot 0% o .
2 Calibration' Signal Input Range (Preset 1) Applies in dual direction mode
(Preset | — Preset 40) only—use Torquepot Deadband
Width (Page 3, Item 5) in single
direction mode
Torquepot Maximum 0 —.]00% of Torquepot 100% Calibrates the torquepot input's fully
3 Calibration’ Signal Input Range (Preset 40) clockwise (high end) position
(Preset 1 - Preset 40) ) g P
0= 100% of Torquepot Cal!blrates the torquepot input's center
Torquepot Center . 50% position
4 Lo Signal Input Range
Calibration (Preset | - Preset 40) (Preset 20)
) Applies in dual direction mode only
Calibrates the width of the torquepot
input’'s deadband
5 Torquepot Deadband 0 —Sil(:(;ﬁ:fu’{(;{rg;lesm 10%
Width' & P & (Preset 4) This region will be centered around
(Preset | - Preset 40) -
the Torquepot Center Calibration
(Page 3, Item 4)

tFigure 15 on page D-6 isprovided to hel p visualize the meaning of thistrimmer.
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Page 3 Items continued

Item

Trimmer Name

Range of Values

Factory
Setting

Possible
Values

Brief Description

Torque Setpoint

Rev. Max. Torque -
Fwd. Max. Torque
(Preset 1 — Preset 40)

Zero-Torque
(Preset 20)

Preset |
Prc;c.t 19
Preset 20
Preset 21

Preset 40

Reverse Maximum Torque
inear range
Reverse Mimmum Torque

Zero Torque
Forward Minimum Torque

Ainear range
Forward Maximum Torque

Reserved

Reserved

Detault Display
Selection

(39

Defines what the bargraph display
will indicate when the slide switch is
in the "RUN" (center) position

Nothing (all lights off)

Power Indicator (top 2 & bottom 2
lights on)

Target Setting (0 - 100%)
Feedback (0 - 100%)
Conduction Angle (0 - 100%)
Motor Current (0 — 15 amps)

Torgquepot Input (0 = 100% of
cahibrated range)

Control Status Flags:
LLEDI - Power Indicator
[LED2 - Direction Indicator
on = forward drive
oft = reverse drive
[LED3 - Neutral Safety Indicator
on = preventing drive
off = not preventing drive
LLED4 - Zero-speed Indicator
on = feedback indicates zero-speed
oft = feedback indicates rotation
.EDS - Inhibit Indicator
on = dnive inhibited
oft = dnive enabled
.ED6 - Speed Limit Indicator
on = dnve o speed hmit
off = drive not in speed hmit
LLED7 - Conduction Angle Status
on = conduction angle at maximum

off = conduction angle < maximum
ED8 — Accel/Decel Status
on = accel/decel 1n progress

oft = accel/decel completed

LEDY-LEDI0O Reserved

10

Reserved
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Single direction torquepot —_—

Torquepot

Maximum
Page 3, Item 5

Calibration

Width
Minimum
Torque

Page 1, Items 9 & 10

Page I, Items 5 & 6

< counterclockwise Full travel of torquepot clockwise >
g 100% :
' (preset 1) (preset 40) '
All soft trimmers are adjustable
through the User Interface
§ Dual direction (wig-wag) torquepot 5

Page 3, Item 2

Torquepot
Minimum

Calibration

Page 3, Item 3

Zero torque Torquepot

Page 3, Item 5 | :
Maximum |

Calibration

B Reverse ¥ Deadb an Forward -
& L Width .
- RS RN
Reverse Reverse Torquepot Forward Forward
Maximum Minimum Center Minimum Maximum
Torque Torque Calibration Torque Torque
Page 1, Item 5 Page 1, Item 9 Page 3, Item4  Page 1, Item 10 Page 1, Item 6
< counterclockwise Full travel of torquepot clockwise >
1 0% 100% i
i (preset 1) (preset 40) ;

™ Torquepot ™"
Figure 15
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Appendix E
Mounting Dimensions

PUSH
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Open Chassis Version

Dimensional Specifications

Model Width Length Depth Weight
Chassis 6.70 in. 9.00 in. 2.60 in. 40 oz.
(17.02 cm) (22.86 cm) (6.60 cm) (1132 gm)

Figure 16
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Mounting Dimensions

BOTTOM VIEW .
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Dimensional Specifications

Model Width Length Depth Weight

Enclosed 6.70 in. 10.00 in. 4.75in. 48 oz.
(17.02cm) (2540 cm) (12.07cm) (1358 gm)

Figure 17
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Appendix F

Specifications
Operating Environment
Ambient TeMPerature RANGE .........coeeiiieriereree e 0%2—45Y2C (32Y2—113Y%F)
REGIVEHUMIAILY ... Upto 99% non-condensing
ATUAE ... Upto 3,000 feet above sealevel without derating

(Derate Horsepower and Maximum Continuous
Output Current by 10% per 1,000 feet above 3,000)

Power In

ACINPUEVOITAGE ... 115V + 10% or 230V + 10%
AC TNPUL FTOUEINCY ...ttt ettt ettt st ae e e ae e e sse e s e et e e beesaeesbeesseesanesneesnneenns 50/60 Hz
(TS  £0]= ot (] 0] [P Two 15A AC LineFuses
Anaog Tachometer VoltageRange..........cccceovvereecnneneee. +50VDC per 1,000 RPM (x190V DC Maximum)
Power Out

Armature Voltage RaNgE .........coeiiiieee s 0-150VDC (115VAC Input)
Armature Voltage RaNGE .......c.coieiiiireeeere e 0—300VDC (230VAC Input)

HOISEPOWE! RANGE ... .ot e 1/15-1.0HP(115VAC Input)
HOISEPOWE! RANGE ... 1/8—-2.0HP(230VAC Input)

Maximum ContiNUOUS OULPUL CUMTENT ........coueieieeeieercreeiesiese st e e sse s 10.2ADC
OV ¢ [0T= o 0= o = o | VSRS 150% for 1 minute
FIeldVOItage ......ccooeieeeeeeeee e 50VDC or 100V DC (115VAC Input)

FIeldVOoltage ......cooiieeeeeee s 100VDC or 200V DC (230VAC Input)

= o L@ 0 1100 L O 4 (= o USSP 1.0ADC
Adjustment Ranges

ACCEIENaLION TIME ...ttt s b e se e e b s se e e neenreas 0.3-120 seconds
DECEI BN ON TIME ...t sttt b et e e b s e e e e neenreas 0.3-120 seconds
(O U g o1 ] 0 S 1.0-15.0ADC
SPEEA REGUIBLION ... 1% Using Armature Feedback
Speed REQUIALION ......ccueieeieeeieerese e 0.5% Using Analog Tachometer Feedback
SPEEARENGE ...ttt h e bt ae e st et e b e e b e Re e Re et e b e e ne e heenbenreente e e e naenneans 20:1
MINIMUM SPEEA ...ttt nne s 0% —Maximum Speed
MaXIMUM SPEE........couiiieieierie ettt bbb sneeneas Minimum Speed —100%
Mechanical

Seegppendix E, “Mounting Dimensons’.
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Model Selection Chart

RG610C Chassis Model
RG610E Nema 4/12 Enclosed Model
Input Voltage* 115 VAC 230 VAC
Input Current 12 Amps AC 12 Amps AC
Horsepower 1/15-1.0hp 1/8 - 2.0 hp
Output Voltage 0-90 VDC 0-180 VDC

Output Current

0-10.2 ADC 0-10.2 ADC

Field Output

50 or 100 VDC | 100 or 200 VDC
@ 1.0 ADC @ 1.0 ADC

* Both the chassisand enclosed versions are dua-voltage.
The specificationsin each column correspond to the
selected input voltage.
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Appendix G
Glossary of Terms

Active-high
Thisphraseiscommonwhen discussing digital signas, whichtypically haveonly twolevels. It
meansthat thefunctioninquestionwill beinitiated or activated by adigital sgnd thatisinits
“high” date (asoreferredtoasalogic®1”).

Active-low
Thisphraseiscommonwhen discussing digital signas, whichtypically haveonly twolevels. It
meansthat thefunctioninquestionwill beinitiated or activated by adigital sgnd thatisinits
“low” state (alsoreferredtoasalogic“0”).

Analogtachometer
A devicethat isused to determinethe speed of amotor, and which generatesavoltagelevel that
isproportional to that speed. The ana og tachometer output necessary for usewiththeRG610is
50VDC per 1000 RPM.

Armature
Thisistheterm used to refer to the actua windingsof amotor. Thisisthe part of amotor that
thevariable output voltage from the RG610 isapplied across, which causesthe motor to turn.

Closed-loop
Thisisthetermusedtorefer tothe“loop” that iscreated when either speed or torqueinformation
issent back to the RG610 from some measuring device. Thistorque or speed informationisthen
used by the control to determinewhether atarget torque or speedisbeing maintained, and the
output from the control isadjusted when necessary.

Coast
Thisisaterm used to describe what the motor doeswhen no driveisapplied. Under these
circumstances, themotor’s speed and direction will be determined by theforcesthat areexerted on
it by everything other than the RG610. Thisissometimesreferred to as” freewheding’.

Conduction angle
Thistermisreported asapercentage from 0% to 100%. It indicates how much of thetotal time
during each half-cycle of power that the control isactualy driving themotor. Thisisthebasic
quantity that isadjusted to change* how hard” the control isdriving the motor.

Deadband
Whenitispresent (not set to 0%), it isthat portion of the speed, torque, or conduction angle
command signal that isinterpreted asarequest of zero.

Default
Theconditionwhichwill bethe caseif nothing isdoneto changeit. Thefactory settingsof the
RG610 areitsdefault settings, which will remainin effect until they are changed by the user.
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Derivative
First of dl, thisiswhat the“D” in PID standsfor. It'sagain based on therate-of -change of the
difference between the target speed (or torque) and the actual speed (or torque) of the motor.

Feedback
Thisisaterm used torefer to speed or torqueinformation that isacquired by some measuring
device and then used by the control to appropriately adjust its output. Feedback isnecessary to
control speed or torque.

For ced completion
Thisistheterm giventothelnhibit modesthat requireonly amomentary signal to start them.
Theideaisthat thecontrol isforced to completethe I nhibit cycleevenif thesigna whichinitiated
thecycleisremoved.

Hysteresis
Thisisafunction which causesvery small changesin the speed, torque, or conduction angle
command signal to beignored. Thisissometimesnecessary inelectrically “noisy” environments.

Integral
First of dl, thisiswhat the*1” in PID standsfor. It'sagain based onthelength of timethat a
difference between target speed (or torque) and actual speed (or torque) hasexisted. Thelntegral
guantity isnecessary to produce aspeed (or torque) error of zero; the Proportiona and Derivative
gainscan't dothisby themselves.

| solated signal
Thisisasgna that isreferencedtoa“floating” common point. Thistype of common pointis
not connected to earth ground or any other fixed el ectrical reference.

Item
OntheRG610, thisisasoft trimmer. Each soft trimmer isreferred to asan “item” ona“page’.

Linear
Thisexpressesard ationship between two quantities, or variables. It just meansthat achange of
agiven amount in oneof the quantitiesaways correspondsto achange of agiven amount inthe
other quantity. For example, thedisplayed value of thereverse current limit (Page 1, Item 1) has
alinear rdationshipwiththe current limit itself. Each additiond full light (4 button-presses)
correspondsto an additional 1.5 amperesof current limit. In contrast, the displayed val ue of
reverse accel erationtime (Page 1, Item 3) doesnot havealinear relationship with the accel eration
timeitsalf. Each additiond full light on the display addsmoretimethan thepreviouslight
did; thisisan exampleof anonlinear relationship.

Neutr al safety
Thisisasafety featurethat, upon power-up only, causesthe control to requirethat the speed (or
torque) command signa enter the deadband before any drivewill be output to the motor. This
keepsthe motor from taking off unexpectedly when power isapplied.
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Nonvolatilememory
Thisisthekind of memory that doesn’t get erased when the power isremoved. All of the soft
trimmer valuesare stored in thiskind of memory.

Open-loop
Thisisamode of operationinwhich no feedback informationisused by the control, except that
required for current limiting purposes. Inthismode, the speedpot command signa merely requests
aconductionangle.

Overhauling
Thisistheterm used to describe the situation in which amotor’sload causesthe motor to turn
faster than the speed that isbeing requested.

Over shoot
Thisistheterm used to describe the situation in which the motor speed (or torque), after achange
intherequested val ue, momentarily goes beyond the new requested speed (or torque) before
returning to the new value. For example, when increasing motor speed from 1,000 RPM to 2,000
RPM, the motor speed may go up to 2,500 RPM beforereturning to 2,000 RPM. Thiscan be
controlled by properly setting the PID gainsfor the application.

Page
Thisisthelocation, in memory, of agiven set of 10“items’ (soft trimmers). It’sjust aconvenient
way of thinking about how the soft trimmersare arranged and stored. Thereare 3 pages’ onthe
RG610, each containing 10 “items”, or soft trimmers.

PID
Thisistheabbreviation for “ Proportiona — Integral — Derivative’. Thisisthemethod of motor
control used onthe RG610.

Preset
Thisistheterm used to refer to any one of theforty different settingson the bargraph display (on
theuser interface). Thesettingsarereferred to as” preset 1” through “ preset 40”.

Proportional
Firstof al, thisiswhat the® P’ in PID standsfor. It'sagain based on the difference between the
target speed (or torque) and the actual speed (or torque) of the motor.

RPM
Thisisacommon abbreviationfor “revolutionsper minute”.

Requested speed
Thisisthe speed that isbeing requested by the val ue of the speedpot command signal.

Requested torque
Thisisthetorquethat isbeing requested by the value of thetorquepot command signal.
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Shunt-wound
Thisistheterm givento aspecia typeof motor that uses“field windings’ to produceamagnetic
field, instead of using permanent magnets. Thistype of motor requiresaseparate source of
power for thefield windings; thispower sourceisreferred to asthe“field supply” onthe RG610.

Soft trimmer
Thisistheterm given to each of the parameter adjustmentsthat can be made on the RG610.
They are adjusted through the user interface, and are stored in nonvol atile memory. Soft trimmers
areasoreferredtoas”items’.

Target speed
Thisistherequested speed, modified by the accel eration or decel eration timethat isbeing used.
When no accel eration or decel eration istaking place, the target speed isthe same astherequested
Speed.

Target torque
Thisistherequested torque, modified by the accel eration or decel erationtimethat isbeing used.
When no acceleration or decel eration istaking place, thetarget torqueisthe same astherequested
torque.

Torque
Torgue can bethought of asarotating, or twisting force. A motor’soutput torqueisdirectly
proportional to the current flowing through itsarmature. For thisreason, motor torqueiscontrolled
by smply controlling the motor current.

Transient voltage
Thisisanundesirable, yet unavoidableelectrical spike. Thereare severa categoriesof themthat
amotor control must endureto providetrouble-free operation in harsh environments.

User interface
Thisistheterm used to refer to thetwo buttons, one dide switch, and bargraph display that are
used to adjust the soft trimmer valueson the RG610.

Value
The number, or bargraph representation of anumber, to which anitemisset through the user
interface.



In the event that a Product manufactured by Dart Controls Incorporated (DCI) is in need of
repair service, it should be shipped, freight paid, to: Dart Controls, Inc., 5000 W. 106th Street,
Zionsville, IN. 46077, ATTN: Repair Department.
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