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PC830 Servo Drive and Motors with a Comcoder

Introduction

(Hall/Encoder)

Note: This application note applies to PC830 firmware version 1.90 and higher.

The PC830 Servo drive can commutate a motor containing the following
feedback devices:

¢ Resolver
¢ Incremental Encoder

* Comcoder (Hall/Encoder)

This application note explains how to configure the PC830 to work with a
motor containing a Comcoder (Hall/Encoder). It describes how to wire and
configure the PC830 to work with Pacific Scientific’s R, S and PMA motors as
well as Non-Pacific Scientific motors.

Pacific Scientific Motor with a Comcoder (Hall/Encoder)

Pacific Scientific

Cables

The following table lists the standard motor feedback cables available from
Pacific Scientific.

Regal (R) Series Sentry (S) Series PMA Series

Motor Feedback | PFC-04-03-01-LLL* | PFC-04-03-01-LLL* | PFC-02-03-01-LLL*
Cable (MS Connector) (MS Connector) (Interconnectron

Connector)

* LLL denotes the cable length in feet. These cable part numbers are based
upon the standard (not flexible) cable option.
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Building your

The following table lists the pinout for motor power and feedback cables for

own cable the R, S, or PMA series motors from Pacific Scientific. Please build your cable
accordingly.
PC830 R and S Motors PMA Motors
TB1-10 |GND GND
TB1-11 |Phase R Phase U
TB1-12 | Phase S Phase V
TB1-13 | Phase T Phase W
J3-1 Sensor 1 Sensor W
J3-2 Sensor 2 Sensor U
J3-3 Sensor 3 Sensor V
J3-8 PTC PTC
J3-9 PTC RTN PTC RTN
J3-10 Encoder Power and/or Encoder Power and/or
Hall Power Hall Power
J3-11 Encoder Power RTN Encoder Power RTN
and/or Hall Power RTN | and/or Hall Power RTN
J3-12 A- A-
J3-13 A+ A+
J3-14 B+ B+
J3-15 B- B-

Note: If connecting a PMA series motor with a Comcoder (Hall/Encoder),
DO NOT connect Hall sensor leads U, V, and W. Leave them floating and
UNCONNECTED.
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Procedure Please follow the steps listed below to configure the PC830:

1. Connect motor and feedback cables to the motor and the PC830.
2. Configure the drive/motor combination using 830Tools.

3. Click on the Feedback tab and select Comcoder (Hall/Encoder) as the
commutation source. Enter the correct incremental encoder line count.

<no name azsigned yet:

Crriveer 3233
Motor: PhdZ2B

Mode: Position Mode -- Predefined Moves

Digital 140 ] #nalog 140 | Loop Gaine | Position I:Dntrl:uller] Predefined Moves Feedback l

Commutation Saource; Comcoder [Hall/Encoder |

Feedback Mode: Clozez position and welocity loopz around the encoder

Encoder Line Count: 1024 lines

<< Back Mest =2 Help

4. Download the configuration to the drive.
5. Save the configuration to Non-volatile (NV) memory.

6. The motor should now be ready to go.
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Non-Pacific Scientific Motor with a Comcoder (Hall/Encoder)

The PC830 was designed to work with Hall sensors using the R, S, and PMA
series motors’ Hall configuration as the standard. A motor voltage phasing
diagram and a Hall sensor phasing diagram for an R series motor and a
non-Pacific Scientific motor are shown below. It is necessary to connect the
motor power and Hall sensor feedback so that the Non-Pacific Scientific motor
phasing diagrams (motor voltage phasing and Hall sensor phasing) exactly
matches the R series motor phasing configuration. This section will describe in
detail the necessary steps that MUST be performed in order to configure a
Non-Pacific Scientific motor with a Comcoder (Hall/Encoder) and a PC830.

Motor Phasing

Diagrams
PHASING
PHASING
MOTOR VOLTAGE MOTOR VOLTAGE
Vis - - Vv == ] — - — ]
Ve, EEEcSEENES Vow TN I TS
VTR - 1 - ] VWU || — | — N~ | —]
1 MECHANICAL REVOLUTION 1 MECHANICAL REVOLUTION
SENSOR VOLTAGE SENSOR VOLTAGE
SENSOR 1 0 180 360 540 720 0 180 360 540 720 900 1080
SENSOR 1
SENSOR 2
SENSOR 3 SENSOR 2
SENSOR 3
R Series Motor EXAMPLE: Non-Pacific Scientific Motor
Procedure 1. Obtain the motor voltage phasing diagram and Hall sensor phasing diagram

for your specific motor.

2. Compare the motor voltage phasing sequence between the Non-Pacific
Scientific motor and the R series motor voltage phasing diagram. It is
necessary to have the motor voltage phasing consistent between the two
motors so the proper phasing sequence can be achieved.

From the motor voltage phasing diagrams it can be seen that the following
relationships will apply:

Vs (R series motor) corresponds to Vy,, (Non-PacSci motor)
V4 (R series motor) corresponds to Vy,; (Non-PacSci motor)
Vir (R series motor) corresponds to V;,, (Non-PacSci motor)
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Procedure 3. Wire up the Non-Pacific Scientific motor power leads to the PC830 as
(cont’d) follows:

R series motor | Non-Pacific Scientific motor | PC830 Wiring

Vis Viow Phase U (TB1-11)
'~ Vwu Phase V (TB1-12)
Vir Vv Phase W (TB1-13)

4. Compare and match the Hall sensor phasing sequence for the Non-Pacific
Scientific motor with the standard R series Hall sensor phasing sequence.

The following relationships can be seen by comparing the two Hall sensor
phasing sequence diagrams:

Sensor 1 (R series motor) corresponds to Sensor 2 (Non-PacSci motor)
Sensor 2 (R series motor) corresponds to Sensor 1 (Non-PacSci motor)
Sensor 3 (R series motor) corresponds to Sensor 3 (Non-PacSci motor)
The only difference between the diagrams is the Non-Pacific Scientific
motor Hall sensor phasing sequence is 60 degrees out of phase with respect
to the standard R series Hall sensor phasing.

5. Wire up the Non-Pacific Scientific motor Hall sensor leads to the PC830 as
follows:

R series motor | Non-Pacific Scientific motor | PC830 Wiring

Sensor 1 Sensor 2 Hall 1 (J3-1)
Sensor 2 Sensor 1 Hall 2 (J3-2)
Sensor 3 Sensor 3 Hall 3 (J3-3)
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Procedure 6. Based upon the Pacific Scientific motor that was selected in 830Tools,
(cont’'d) HallOffset is set to the default value of 0.

On-Line Drnive Configuration

Yariables and Parameters Cornrands
Drive: 833

Motor; PMAZZE MLoad

Mode: Position Mode -- Predefined Moves
Offset for Hall sensors, in electrical degrees MY S ave

|Ha||0f'Fset ﬂ |

. Unconfigure
Input encoder position ;

|En|:F'|:|5 ﬂ |

State of Hall sensars

[Hallstate = |

Inputs Outputs

1 @ Off 1@ on
2 @ Off

3 @ off 2 @ Off
4 @ Off 3 @ off

Motor pole count ar encoder counts/motar cycle
|F‘|:|IEC|:|unt ﬂ | Change

[ hans=
G
_Change |
_Change |
_Change |

Sets encoder lineg count for encoder feedback 5 @ Off

|En|:In ﬂ | Change & @ off 4@ on
Controls power to the motor Scope

|Ena|:u|e j | Change Switch to Scope

However, due to the 60 degrees phasing offset (phasing difference) between
the standard R series motor Hall phasing sequence and the Non-Pacific
Scientific motor Hall phasing sequence, the value of HallOffset must be
changed.

A 60 degree phase lag (or —60 degrees phase offset) corresponds to 300
degrees. Therefore, set HallOffset = 300 degrees in the Edit Drive
Configuration Online window using 830Tools.

' |HallDffset

Enter new walue for Halldffzet

Offzet for Hall sensorg, in electical degrees

L

min = 0, max = 360

Ok LCancel
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Procedure 7. Connect the Comcoder’s (Hall/Encoder’s) incremental encoder leads to the
(cont’'d) PC830 as follows:

PC830 Non-Pacific Scientific Motor
J3-10 Encoder Power and/or Hall Power
J3-11 Encoder Power RTN and/or Hall Power RTN

3-12 A
3-13 A
J3-14  |B
J3-15 B

8. In the Edit Drive Configuration Online window, poll the variables EncPos
AND HallState as you rotate the motor shaft in the clockwise direction (see
diagram below).

—

O

EncPos should increase as the motor is rotated in the clockwise direction. If
it does not, swap incremental encoder leads A and A and repeat the polling
procedure.

HallState should repeat the following sequence (...6,4,5,1,3,2,6,4,5, ...)
as the motor is rotated in the clockwise direction. If it does not, ensure that
the motor power wiring AND Hall sensor wiring are correct. Restart this
procedure starting from step three of this section.

9. Configure the drive/motor combination using 830Tools. Click on the
Feedback tab and select Comcoder (Hall/Encoder) as the commutation
source. Enter the correct incremental encoder line count.

10. Download the configuration to the drive. In the Edit Drive Configuration
Online window enter the value determined for HallOffset.

11. Click on the NVSave button.

Note: Ensure that PoleCount (number of motor poles) has been properly set
prior to “enabling” the motor. PoleCount is independent of the Comcoder
(Hall/Encoder) configuration.

For additional assistance regarding Comcoder (Hall/Encoder) setup with a
PC830, please contact the Applications Engineering department at Pacific
Scientific.
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