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Trilogy coils & Positioners
1.0
Wiring and Setup of Trilogy to Aries with ACR9000

This applications note clarifies the connections with the Trilogy motors and positioners to the Aries drives with
ACR9000 controller. Trilogy coils and positioners are supplied with flying lead cables typically. The new

Connector Box option is shown for Trilogy positioners offering connectorized cables for Aries drives.

1. Trilogy to Aries Wiring

The Trilogy coils have different color codes based upon the wiring option (such as WD3 or WD7 in the part
number). The Trilogy I-Force positioners (T1, T2, T3 and T4) use coils with WD2 wiring option, a separate
MHED module that includes optical limits/ home sensors and magnetic hall-effect feedback, and the encoder
readhead and scale. The Trilogy Ripped positioners (TR05, TR07, TR09, TR10, TR16) use HED connector

modules that include both magnetic limits/home and hall-sensors feedback, and encoder readhead and scale.
Trilogy positioners are now available with connectorized cables for plug & play operation. See Page 13.

See next page for wiring connections for Trilogy Coil and Positioners to Aries drives. In addition, limit and

home sensor connections to the ACR9000 on-board /O are:

Color Code ACR9000
Trilogy Positioners Connection User Supplied
Trilogy Ripped & I-Force for Axis 1 Connections
Limit Power Orange +24vdc

Limit Gnd Purple 24vdc Common

19, 21, 23 +24vdc Pullup
Home Brown 20
+Limit Light Green o4
-Limit Light Blue 20

Aries Thermal Model Protection and Power Installation

Note that the Aries drive uses a thermal model of the motor to estimate the coil temperature rise and is much
faster than a thermal switch. If the internal thermal model is to be relied on to protect the motor, do not power
off or reset the amplifier during use. During an e-stop or jam, keep the amplifier alive using the separate C1 &
C2 power, and shut off only L1 & L2 power. Do not reset the amplifier or power off. Use the enable/disable
commands or signals. Repeatedly resetting the drive can thermally damage the motor. If the temperature
switch is to be relied on to protect the motor, the peak current should be reduced to twice the continuous

current.
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Aries Motor Feedback Connector - HD DB15 Male

Trilogy Coil and Positioner to Aries Wiring

Encoder Temperature Halls
LME RGH Positioners All Trilogy except
Pin | Magnetic Optical | or WD0/1/2/7| WD3/4 | Positioners & Coils | 210 310 410 WD7/C| Function
4 Brown Brown +5V
3 White White Ground
8 Yellow Yellow A/
7 Green Green A
12 Blue Blue B
11 Red Red B/
1 Black Pink C
2 Orange Grey C/
10 Yellow Grey + Thermo
15 Orange Violet - Thermo
5 Black Black +5V
6 White White Ground
9 Yellow Brown HED C
13 Blue Blue HED B
14 Green Green HED A
Case| Shield Shield Shield Shield
NOTES:

Halls C/B/A are reversed at the Aries, Hall 1/2/3 respectively.

The encoder's A+ and A- are reversed at the Aries drive, A/ and A respectively.
Thermal sensor is not polarity sensitive.
Strip all cables back about 12-inches. Put all wires going into the Feedback connector through one piece of heatshrink
Put all limit/home wires (Orange, Purple, Brown, Lt Green, Lt Blue) through another piece of heatshrink unconnected.
Valid for all Trilogy T1D and T1S positioners built after 12/1/2007. Contact factory for T1S and T1D built before 12/1/2007.
Bellows positioners are same as standard positioners. ex, For B3 positioner, see T3 positioner.

Connect motor cable ground to Aries chassis shield using P-clip.

L
—>

Encoder
Readhead

Trilogy

Motor Coil

The above connections presumes the motor, readhead and hall cables exit the same direction.
For positioners, this is the standard orientation. If the HED is reversed in a custom positioner, consult factory.

Parker Trilogy 707-584-7558
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Aries Motor Connection

Using Old Color codes

T4, TR7, TR10, TR16 Positioners
R7, R10, R16 Coils

T1, T2, T3 Positioners ML50 Coils
Pin 110 210 310 WDO0/1/2/7 coils 110 210 310 WD3/WD4 coils Function
1 Red & Blue Red u
2 White & Green Brown Vv
3 Black & Brown Orange w
4 Drain wire (Coils) Drain wire PE
or Green/Yellow (Positioners) Ground wire

For safety ground for the Ironless linear motors, install a ground wire from Aries ground to
the coil bar as per 88-028449-01A installation instructions. New cables include this ground
wire in the motor cable and are shown below.

Using New Color codes

T1, T2, T3 Positioners

T4, TR7, TR10, TR16 Positioners
R7, R10, R16 Coils
410 and ML50 Coils

Pin | 110 210 310 WD0/1/2/7/A/C coils 110 210 310 WD3/4/B coils Function
1 Red/Yellow & Blue/Yellow Red/Yellow U
2 White/Yellow & Violet/Yellow Brown/Yellow Vv
3 Black/Yellow & Brown/Yellow Orange/Yellow w
4 Green/Yellow Green/Yellow PE
Y Encoder i |
Readhead| MWotor Coils | g——

In coil only applications, if the encoder's cable exit faces opposite the opposite way, switch
A and A/.
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2. Aries (AR-xxAE) Drive Setup

Aries Support Tool’s Configuration Wizard allows quick drive configuration using the I-Force and Ripped
series coil part numbers. The Trilogy positioner part numbers contain the coil part numbers. Below shows an

example of the I-Force T2 positioner part number and the information pertinent for Aries configuration.

T2DB36 — 4NPB1 - BB3

Motor Series: Coll Sizes: 1, 2, | [Wiring: Encoder Feedback:

1=110 3,4,56,809 | |s=series A = LME 1um

2= 210 P = Parallel B = LME 5um

3 =310 T = Triple Q = Renishaw 5um

4 = 410 D = Dual Parallel L = Renishaw 1um

M50 = ML50 M = Renishaw 0.5um
P = Renishaw 0.1um

Simple pull-down selections in the Aries Support Tool’s (AST) Configuration Wizard configure the amplifier.

Step 1: Select Motor Part Number.

Aries Support Tool, Version 3.1.00

iznu | [Configuration Wizard - Step 1 o1 5 |
) Connguration Wizard S —
# Servo Tuning skt iy
@ Noteh Filter Tuning Creale Mew Configuration ]
@ Miscellanzous Tuning Open Configuration File. |
® Etatus Panel =
@ Coersiing System Undste el Canfiguration From Drive |

® Technical Support Configuration - C\Documents and SeftingsinoagiandDeskiopii2-4p.ast

& Terminal Emulator

e Series Feedback
Qcom Trilogy &) £ I_ "-3]
& COM2
- Coma
® COM4
& oM Selact Coaling Method |D','narni|:allg.r Coaled
& COME Test @ Iwant 1o edit the mechanical and electrical parameters far my motar Gdvanced)
m Mote: Changing the motor part number or cooling method wil Mt =
reset theflalds in subsequent sleps o their defaul values.
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Ripped Example:

TRO7A880-1NSB1-BB3

¥

Motor Series: Coil Sizes: Wiring: Encoder Feedback:
RO5 = R5 1 =1 pole S = Series A = LME 1um
RO7 = RO7 2 =2 pole P = Parallel B = LME 5um
R0O9 = R9 3 = 3 pole (2-pole coil only) Q = Renishaw 5um
R10 = R10 T = Triple L = Renishaw 1um
R16 = R16 (3-pole coil only) M = Renishaw 0.5um

P = Renishaw 0.1um

r bl

@ Configuration Wizard

M S TUning

& Motch Filter Tuning

& Kiscellzneous Tuning

@ Stalus Panel

& Operating System Update
& Technical Suppart

M Terminal Emulator

| !

[Eorfiguration Wizard . Step 1 o1 &

'—:
r Speoify Configuration

Coraate Mew Conflguration |

Open Configuration File...

Get Configuration From Drive

Configurstion - ChDocuments and SetingsyhoaglandiDeskiopd-4p.ast

<Belect Motor Past Mumber (from Motor Hameplate) |

B icatlans |
ScoMl
& COoMz
# COM3
® COM4
& COMS

& COME Testi |

Winding Feadhack

. [

Select Cooling Method  |Dhvmamically Cooled ﬂ
@ lwant 1o edit the mechanical and elecirical parametars for rmy molor (Advanced)

Mele: Changing the malor par nurmber of cooling methad will

resetihe fields in subseguent steps to their default values. ﬂm—"l

Step 2: Setting Feedback Resolution and Motor Rated Speed

The Encoder’s Feedback Resolution sets the number of counts over an electrical cycle for the Aries to

commutate. This is set in step 2 of the Aries Support Tool. The screen shot below shows the T2 example’s

feedback resolution setting of 12192 encoder counts per electrical pitch.
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i
3 Conflguration Wizard

@ Servo Tuning

& Moteh Filter Tuning

M Miscellaneous Tuning

@ Status Panel

@ Operating System Update
@ Technical Support

@ Terminal Emulator

® COMS

@ COMB Test

Aries Suppor Tool, Version 2.1.0.0

g

[Configuration Wizard - Step 2 o1 5 |

Edit ¥our Motor Parameters (Advanced):

Motor Package

Ke (Vimis)

I itor Ratat Snaae (mps)
.“""'I-—__

Iinu ous Current fArms)

Electrical Pitch (mm)

Forcer ass

ke

tator Drarmping

{UNIrIs)

hotor Thermal Time
Constant (min)

WWinding Thermal Time
Constant (min)

Thermal Resistance
WindingfCasze CCAVatl)

Motor Ambiant Tarnp Ch

387

Conftinuous Current Derating (%)

Peak Cument (lrms)

winding Resistance {Ohm)
Minimurn Inductance (mH)
Maximum Inductance (mH)
Feedback Type

Rescalu!jnn

IHeg ular Encoder

'|
o

post quad pulsesielac, pitch)

hax Motor Winding Temp 3| 10000 | &lrwert Hall Signals

=Back |

Plext =

e

i

The R7-1 with Sum magnetic would be set to 8000 counts/electrical pitch. Note that the halls are inverted for

both I-Force and Ripped series coils for Aries configuration.

Standard resolutions are listed below:

Motor Series 5um 1um 0.5um 0.1um
110/210/310 12192 60960 121920 609600
410 17068 85340 170680 853400
ML50 12000 60000 120000 600000
R5/R7/R9 8000 40000 80000 400000
R10/R16 12000 60000 120000 600000

This sets the number of encoder counts (post-quad) over one electrical pitch (two magnet widths on the

track). This number can be calculated by the electrical pitch divided by the post-quadrature resolution.

i.e., 60.96mm / S5Sum / post-quad pulse = 12192 post-quad pulses / pitch

The motor rated speed can be used to limit maximum speed commanded for higher resolution

encoders. Below are the maximum speeds for the standard positioner encoder options.

B A Q L M P
5um | 1Tum 5um 1um 0.5um 0.1um
LME | LME | Renishaw | Renishaw | Renishaw | Renishaw
Max Speed (m/s) 7 25 5 5 3 0.4
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Step 3: Setting Current Bandwidth

(o
-fnﬁi rConfiguration Wizard - Step 2 of § I
@ Configuration Wizard (Spacity Drive Control Mads [ (Specify Drive Limits |
@ Servo Tuning 3 Torgue Mode (AE or SE drives) Force Litmit (M) 482.31
@ Motch Filter Tuning @ Step and Direction Mode

(SE dtives only) Force Scaling (M 0%

@ Miscellaneous Tuning
@ 5tep and Reversed Direction Mode Welocity Lirnit (rmps)

@ Status Panel (SE drives only)

@ Operating System Update @ Velocity Mode (AE or SE drives) Welocity Scaling (rmps 0V
@ Technical Support r/Specify Current Loap Bandwidth [——————— Select Curment Laop Algorithm f—————————
@ Terminal Emulator & Enable Automatic Current Loop

Bandwidth (Hz) | 500 Gain Calculations

-"C_ommunica{ions'i

O COom1

@ COoM32

@ CcoM3 -rSpecif;r Other Drive Parameters]—-—

@ cond @ Enable Current Faldback

@ COMS Commutation  |Sinusoidal l'_',.
@ COME Test PyiM Frequency (kHzi |16 [+]

m o =

When using the Aries with an ACR9000, in step 3 of 5 of the AST’s Configuration Wizard set the drive in

&

torque mode. Set the current loop bandwidth to 500Hz. This can be increased in current loop tuning if

necessary. As the drive is in torque mode the velocity limit in this screen is not used.
Step 4: Configure inputs and outputs.

The defaults in the configuration wizard shown below are correct for configuring the Aries with the ACR90xO0.

Aries Support Tool, Yersion 2.1.0.0

rhdenu | -rCon'figuration Wi'zard-étep-qofﬁi
n "
@CDnﬂguratanleard riConfigure Fault Dutputi

@ Senva Tuning @ Enahle Fault On Drive Disakle

@ Motch Filter Tuning
= Fault On Excessive Startup Yoltage | 10.00 yolts

@ Miscellaneous Tuning
@ Status Panel Output Brake Delay D milligeconds

@ Operating System Lpdate

-rCOnfigure In-Fasition Outputl

@ Enable In-Position Qutput

@ Technical Support

B In-Position Deadband I:l feedhack counts
wl— In-Position Timeout Yalue E milliseconds

& COoM2 —fc_onfigure Mator Thermal Sensor Input |

& COoM3 @ Dizable Motor Thermal Sensor

@ COoM4 Motor Thermal Sensar Type

@ COME

| D)

Motor Thermal Sensar Construction |N0rmally Closed Switch

@ COME Test
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Step 5: Save and Download.

Save configuration and download to the Aries drive.

Aries S'uppnrt Tool, Yersion 3.1.0.0

-%I -rConfigulai:i-on Wizard - Step 5 ofSJ'
@ Configuration Wizard
@ Serva Tuning Completing the Aries Configuration Yizard.
@ Motch Filter Tuning
@ Miscellaneous Tuning Congratulations. The Aries Configuration Wizand is now ready to save and download

yaur configuration to an Aries drive. Selectthe operations you wish to happen after

@ clicking on Finish:

@ Operating System Update
@ Technical Support 3 Save Aries Configuration To File

@ Terminal Emulatar @ Download Configuration To Aries Drive

'-COI‘HITILIHIC.!tIOﬂS'i

3 COM Once the above operations have been successiully carried out, you will be returned

to Step 1 of the wizard.
@ Ccom2

@ COM3
@ COM4
@ COMS

& COME Test
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3. ACR9000 Software Setup

Step 1: Drive/Motor

Start ACR-View, starting a new project or opening an existing project. The Configuration Wizard steps through
the axis configuration. For configuring a Trilogy coil or positioner with an Aries (AR-xxAE) drive, set the
Aries as the drive, Other for the Motor and for Motor Type select Linear.

AL ACR-View - 3000:ACRS00 guration Wizard:Axes:Axis D:Drive/Motor

COHR & He LY 2»KIIBOCD ULOBO
EH A0 X/

= Cg A0m
= @ ACRLO00
= Corligurstion Wieasd
= Ay
= Aazl)
Dirfermst cbor
Foadnack
Scaiing
Fanil Sedect biotor
el Il (I =

JogHomsLi mmemy
e 1 Mator Type  Rotery = [linead

I rshers i P
o e —
Finzh
Sutem Code
- A Program E dilor
# T PLC Edioe
‘ Tewenal Esulale
+ B Tools
Bl Stahus Paneks
+ fl Soopes

:Driveddotor

4 [ [ r Help | < Back | ezt > L

Step 2: Feedback

& 9000: ACRI000: Configuration Wizard: Axes:Axis 0: Feedback

—Set Up Position Feedback I Set up Welocity Feedback
Tupe IFuII Quadrature LI Tupe IFuII Quadrature LI
Package ¢ Rotary @ Linear Package € Fotary & Linear
Source IEncoder i | Source IEncoderD =]
Fiezolution IF pulzez./mm Fiezolution IW pulzes/mm
Polarity ™ Normal  Feverse Polarity & Homal € Feverse

Help | < Back
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For feedback resolution for the ACR9000, select normal polarity and set the resolution. Standard resolution
settings are listed in the following table:

B A Q L M P
5um | 1um 5um Tum 0.5um 0.1um
LME | LME | Renishaw | Renishaw | Renishaw | Renishaw
Pulses/mm 200 | 1000 200 1000 2000 10000

Step 3: Scaling
For Scaling, select millimeters, inches or other. As this is a direct drive linear, the transmission is fixed.

EEX

& ceTri:ARxxCE:Configuration Wizard:Axes: Axis 0:Scaling

Specify Unitz
" Inches i+

Lo s Other (U0
Transmiszion Yiew
J v

Specify Transmizzion

Specify Reducer(s)

Select the reducer far pour
mechanical system.

Do MOT include the Parker
gearhead attached to pour motor,

t anually Enter Scaling Factor If 'ou Did Mot Specify & Transmizzion And Reducer

1 feedback millimeter = |1 millirmeters

Help < Back ] Mest » |

Step 4: Dedicated I/O

For ACR9000, select the first input as the positive limit. The negative limit and home sensor will be the next
two inputs. Change the home sensor to normally closed (N.C.)
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& 9000:ACR9000:Configuration Wizard:Axes: Axis O:Dedicated /0

Aszzign Digital Inputs For Specific Functions

Input Type |Dnboald Input ﬂ

Froedo T Input Type
nboard Input > itisee Limni Onbaard Input 0 5
Onboard Input 4 b ¢ Positive Limit p (s ML O WO
Onboard Input 5

Input Type
Onboard Input & Onboard [nput 1 o ~
Onboard Input 7 + M.C M.0O.
Onboard Input 8
Onboard Input 3 | Input Type
Onboard Ihput 10 Onboard Ihput 2 o ML N
Onboard Input 11
Orboard Input 24

Onboard Input 25 3 Onboard [nput 64 ~ =
Mukmard ek 0 —

Azzign Digital Dutputs For Specific Functions

Output Tepe | Ornboard Output ﬂ

Onboard Output 32 Onbaoard Output 40 ~ =
Onboard Dutput 33

Onboard Dutput 24

Onboard Dutput 35

Onboard Output 48 ~ o

M.C. = Marmally Clozed

M.0. = Mormally Open

Help < Back |

Step 5: Servo Gains

Poszition Loop Gains

J

Froportional Gain |0.0024414 =

Integral Gain 0.000 ;|
Irtegral Limit |5-000 =
Integral Delay o.0o

Derivative Gain |0.000010° =

Deerivative width 010000 =

Commanded Po

FF Velogity |0.000000 =

LLREN

600 FF Acceleration 0000000 =2
-200 1 Limit [10.00 =
30 40 ©0 80 ms 120 140 180 180 arque L =1
L Feedback Velocity 0.000000 i|
Operations
Enable Drive | Disable Drive | | Fos Step Move!l  Meg Step Move | Erase Graph | Iplaad Gains |

Mote: Step Distance = 1/20 Feedback Resolution

[will not exceed 400 counts) [af=lp | & el | (et » |

The ServoGains screen has a fixed step distance maximum of 400 encoder counts. As this is a very short move
for high resolution linear encoders, it would be recommended to use the ServoTuner (under Tools) for tuning.
For now in the configuration wizard, start with basic tuning gains for of proportional gain .0024, derivative gain
of .00001 for an unloaded positioner at Sum resolution. For other resolutions, scale proportionally. i.e., if using
a lum resolution encoder, this is 5 times more resolution than the Sum, start with proportional gain of .00048,

derivative gain of .000002. See Tuning Trilogy with ACR Controller Applications Note for further details.

10
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Step 6: Jog/Home/Limits

= ce Tri:ARxxCE:Configuration Wizard:Axes:Axis 0: Jog/Home/Limits

— Statuz Operationz
Communications —Dirive -
& Connected & Drrive Enabled & Dirive Mot Faulted

: Hardware Lirits Enable Drive | Dizable Drive

& Positive Hard Limit Mot Tripped

& Megative Hard Limit Mat Tripped Setup..

1~ Software Limits
i@ Positive Soft Limit Mot Tripped

@ Meaqative Soft Limit Mot Tripped Setup...

dog ]Home |

~ Position e B & Jog Lockout Mot Enabled
Commanded Postion 0.0000  millimeters & Jog Limit Check Mot Enabled
Actual Position (0.0000 millimeters

@ Jog Mot Active

. @ Mot Jogging Pozitive
— Pogition Emor [Servos Only]

& Maw Pogition Errar Mot Exceeded Setup... g :lot LDE:E:AI‘TQSNBQ;WB
| og Mo pee

Muation Enable- & Jog Not Stopping

& Mation Enable Input Active Jog Positive Jog Megative | Jog Setup... |

LED Legend
@ = nat ready 7 = internal emar kill &1 Mation & Dizable All Drives ‘
i = ready @ = inactive

< Back ‘

This screen allows enabling the axis, simple jogging and can verify limit switch functionality. Note that the
maximum position error is set to 1, whether that is Imm or linch; set appropriately.

Step 7: Masters

i 9000: ACRI000: Configuration Wizard: Masters

Aszzign Participating Awes For Each Master

Select One Or More Axes Select & Master

| =1+ Masters
= Master 0

< Remove Aues From b aster
b aster 1

M aster 2
Master 3
I aster 4
Master &
I aster B
M aster 7

Help < Back Mext >

The Masters screen allows the Axis to be attached is the Master, which is the motion trajectory calculator.

11
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The next Masters screen sets the default acceleration, velocity, deceleration and stop ramps.

m celri:ARxxCE:Configuration Wizard:Masters:Master 0

-Specify Master Motion Defaults -

Acceleration Ramp 11 00.000000  milimeters/secdsec
Acceleration Ramp Deceleration Ramp
Welociy ]1U.UUUUUU rrillirristers sec

[eceleration Ramp ij-UUUUUU milimeterssecd zec i l 1 i +
]

I
Stop Ramp in-UUUUUU millimeters secdsec o

™ Enable Pure 5-Curve Acceleration and Deceleration

Help | < Back | Mest »

Step 8: Finish

Click Finish to save and download the configuration to the ACR9000.

] ceTri:ARxxCE:Confipuration Wizard: Finish

If an ermor or warning appears in the listbox below, then double-click on the error or
warhing ko correct it

“iew Feport...

¥ Save configuration to disk on Finish

v Download configuration ta controller on Finish

S Finish

12
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Trilogy Positioner Connector Box Option

Trilogy positioners have a connector box option as a standard option. Daedal LXR users will recognize this as
similar to the LXR connector box. This allows users to be able to quickly connect Trilogy positioners to standard
Parker drives with connectorized cables. The connector box is available with Flying leads or Parker-drive

connectorized cables in 3 or 7.5 meter (10 or 25-foot) for Aries, Compax3, Gemini or ViX servo drive/controllers.

Note that the Connector Box is available on all positioners except parallel and triple wound Ripped Positioners.

Order Example:
T B3 25E B o2| R | R B BN e BRE
Encoder
A= LME1um
B = LMESum Cable length
0 = Renishaw 5 um
L = Renishaw ‘Tum A =1 Meter Flying Leads f——-\
:1 - :mr:aw 0.5 um B = 3 Meter Flying Leads Connector Cable track
= Renlshaw 0.1 um ww
R = Renishaw IV p-p - Cable Connectorization 0 = None
i 1L = 3 Extension Cables A = Afles 3 - std.
X = No Encoder (with Connector Box) B = Flying Leads
M = 7.5 BExtension Cables € = Compax3
(with Connector Box) G = Gemini
\ I = Connector Box ONLY V=\iX
(no extension cabl = No cables
*Connectorized cables
only available with
Connector Box

If you have any questions, please contact:

e Technical Assistance, Applications Engineering Department (e-mail: emn_support@parker.com or call 800-358-
9070 North America, 707-584-7558 International)
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