Using Quadrature Counters

Introduction

Incremental encoders are often used to track movement in applications from cranes
and conveyors to motion control and robotics, where control depends upon
knowing a precise position. speed, or direction.

*  Single-channel encoders are generally used in systems that rotate in just one
direction, where simple position information is all that's required.

*  Quadrature encoders (also called two-phase incremental encoders) provide
bi-directional information, because they have two channels (A and B),
electrically phased 90 degrees apart. The direction of rotation can be inferred
from these two output signals by detecting the leading or lagging signal of the
two.

This technical note shows you how to use quadrature encoders with Opto 22 SNAP
products to determine the positional information you need for your application.
You'll learn how to wire the encoder to a SNAP-IDC5Q quadrature counter module,
configure points, and read the quadrature counters.

The information in this technical note will be useful to you:

+ Ifyouare using an Opto 22 controller and control programming software
(PAC Control”™ or legacy ioControl/OptoControl) with SNAP I/0 units

* Ifyouare using SNAP /0™ as remote 1/0 for an AIIen—BradIey® PLC system

+ Ifyouare using SNAP I/0 without an Opto 22 controller and writing your own
control program, using the OptoMMP protocol, for PC-based control

This technical note assumes that you are already familiar with quadrature encoders,
counters, and the programming method you are using.

For Help

If you need help using SNAP quadrature counters and cannot find the answers in this
document or the related documents (see page 2), contact Opto 22 Product Support.
Product support is free.

Phone: 800-TEK-OPTO
(835-6786) NOTE: Email messages and
951-695-3080 phone calls to Opto 22
(Hours are Monday Product Support are
through Friday, grouped together and
7.a.m.to 5 p.m. Pacific answered in the order
Time) received.

Fax: 951-695-3017
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Using Quadrature Counters

Email: support@opto22.com

Opto 22 website: WWWw.0pto22.com

Related Documents

See the following documents for additional information, depending on the programming
tool you are using:

For this information See this document Form #
Wiring and specifications for SNAP quadra- | SNAP Two-Axis Quadrature Input Module 1053
ture module (SNAP-IDC5Q) Data Sheet
Configuring I/O points and system functions | PAC Manager User’s Guide 1704
Designing flowchart-based control programs PAC Control User's Guide 1700
for an Opto 22 SNAP PAC controller PAC Control Command Reference 1701

Communicating with Allen-Bradley PLC sys-

tems using EtherNet/IP EtherNet/IP for SNAP FPAC Protocol Guide 1770

Programming your own applications using
the OptoMMP Communication Toolkit or the | OptoMMP Protocol Guide 1465
OptoMMP protocol

All forms are available on our website (www.opto22.com). The easiest way to find one is to
search on the form number.

Opto 22 SNAP Quadrature Counting

Quadrature Input Module

In systems using Opto 22 SNAP products, the quadrature encoder is wired to a SNAP
quadrature input module, part number SNAP-IDC5Q. Two encoders can be wired to one
SNAP-IDC5Q module. An 1/0 processor on the same mounting rack as the module handles
the counting. See the SNAP Two-Axis Quadrature Input Module Data Sheet (form #1053) for
specifications and processor compatibility.

NOTE: If you are having problems with an older SNAP-IDC5Q, you may have a compatibility
issue. See our OptoKnowledgeBase article (KB49667) for more information.
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Quadrature Encoder Support
The SNAP-IDC5Q supports quadrature encoders with the following output types:
*  Open collector

*  Open collector with pull-up resistors

« (MOS
« TIL

« LSTTL
« HC

« HCT

In addition, the following encoder output types may be compatible, depending on the
wiring requirements and signal levels of the encoder:

e Linedriver

+  Differential
*  Push-pull
Wiring

Two encoders can be wired to each SNAP-IDC5Q module. Each encoder must provide a
signal of at least 4 VDC (maximum 24 VDC) for the ON state, and less than 1 VDC for the
OFF state.

Wiring diagrams are shown on the following page; use the diagram that applies to your
encoder type.

Notice that each axis on the module is represented by two input points—one for Phase A
and one for Phase B—Tlike this:

Phase A = Point0 Terminals 1 and 2
Axis 1

Phase B = Point1 Terminals 3 and 4

Phase A = Point2 Terminals 5 and 6
Axis 2

Phase B = Point3 Terminals 7 and 8

When wiring the encoder to the SNAP-IDC5Q, observe signal polarity. The odd terminals of
the module are positive, and the even terminals are negative.

Input channels are isolated from each other by optocouplers, as shown in the simplified
schematic in the wiring diagram.
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QUADRATURE ENCODER WITH
CMOS, TTL OR LSTTL OUTPUTS

SNAP-IDC5Q
Wiring Diagrams

Use the diagram at left for quadrature encoders
with CMOS, TTL, or LSTTL outputs, and also for
encoders with a pull-up option (internal pull-up
resistors).

+ SUPPLY
___________ )R
A ! : _® 1 i I
EPANSELIPNS |
| - PHASE A
S ~TOPTO COUPLER — - : q
___________ ' + B ) :
1 ! i INPUT ® i
i AN | POINT 1 !
: - 4
A R \ VLI TN <
1
Qs a
! reit |
| ® 6 PHASE A H —
1
S 7 ! ENCODER GROUND
INPUT ® 5V SUPPLY FOR TTL & LSTTL
2 POINT 15V SUPPLY FOR CMOS OUTPUTS
8 PHASE B

SNAP MODULE

Use the diagram below for quadrature encoders
with open collector outputs (top half)

digital input module

PLUG IN TERMINAL
or HC or HCT outputs (bottom half).
ALL INPUTS ARE ISOLATED FROM EACH OTHER
AND DO NOT SHARE ANY COMMON CONNECTIONS INTERNALLY. QUADRATURE ENCODER WITH
+ LOOP 24V MAX OPEN COLLECTOR OUTPUTS
TS it ®1 ENCODER
x| ANZim0 ISIKIe)
! 1
| = L 2 | PHASE A +
i Q\, —
1 i i INPUT ——® s -
1 N\ : POINT 1 |
o — —® 4| PHASE B
OPTO COUPLER
N —_
ENCODER GROUND
___________ — N I ENCODER + SUPPLY |
A ! _®5 S S ﬂ ! (sEgucrggiRG)
| AU 1 INPUT | |
X 1 POINT . Py |
o e X :
i N S A |
7 ! L —® 7| PHASEB i i
20 AR o ! !
1 1 - 1
SNAP-IDC5Q L — —® 3 —1 !
OPTO COUPLER 1 — 1
! ENCODER GROUND |

QUADRATURE ENCODER WITH
HC OR HCT OUTPUTS

SNAP MODULE

ALL INPUTS ARE ISOLATED FROM EACH OTHER

AND DO NOT SHARE ANY COMMON CONNECTIONS INTERNALLY.
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How Counting Works

The module sends a pulse to the processor upon each change in quadrature state. The
processor counts the pulses and keeps track of the direction and rotation.

The counter counts up if Phase A leads Phase B; it counts down if Phase A lags behind
Phase B. Each axis can have counts from —2,147,483,648 to +2,147,483,647.

Note: The maximum allowable input frequency for the SNAP-ICD5Q varies, depending on the
1/0 processor you use with the module. The module itself is capable of 25 kHz, and SNAP PAC /0
processors with high-speed digital functions support that rate. Legacy processors, however, have
much more limited quadrature counting capability. See the SNAP-IDC5Q’s data sheet (form
#1053) for details.

Resolution

Resolution refers to an incremental encoder’s cycles per revolution (CPR). An incremental
encoder generates a specific number of cycles for each full 360-degree shaft revolution. A
60 CPR encoder, for example, generates 60 pulses on each output channel for each shaft
revolution.

Since each encoder channel produces two state changes per cycle, and a quadrature
encoder has two output channels, four state changes occur per cycle. So a 60 CPR
quadrature encoder, for example, generates 240 state changes per revolution.

Because the SNAP-IDC5Q sends one count to the I/O processor for each state change, the
module acts as a pulse multiplier. The following simplified diagram shows the relationship
between encoder cycles, state changes, and the resulting counts.

Encoder Cycles | 1 I 2 |

Channel A I I I I I

Channel B ‘ I I I I I

Statechangecounts1‘2‘3‘4‘5‘6‘7‘8|9‘10

Index Points (Optional)

If your encoder has an index feature, you can use an additional digital input point for the
index pulse. This pulse (called an index, marker, or reference) occurs once per revolution at
the same mechanical point of the encoder’s shaft, and it automatically resets the count. The
index is often used to provide a known mechanical reference for positioning in motion
control applications. You can read the processor’s registers for total count, count when the
index has occurred, and count since the last index pulse.

TECHNICAL NOTE * Form 1823-090810 5




Using Quadrature Counters

The index pulse is on a separate output channel and is wired to a separate input point. The
point used for the index must be on the same mounting rack but cannot be on the
quadrature module nor on a high-density digital (HDD) module. Use a four-channel digital
input module that is suited to your index inputs.

Processors and Tools Used for Quadrature Counting

Several 1/0 processors work with the SNAP-IDC5Q module, including current SNAP PAC
brains and rack-mounted controllers with high-speed digital functions, plus older legacy
brains and controllers as well.

The software tool you use to configure counting depends on which processor you're using,
whether it’s used with a controller, and whether you use indexes.

The table on the following page lists processors that support the quadrature module and
shows the tool you should use to configure the modules. Legacy products are shown in
shaded cells; these products should not be used for new development.

Once you determine the tool to use, follow instructions beginning on page 8 to configure
the quadrature counting feature.
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Using Quadrature Counters

Using a Simple Quadrature Counter (No Index)

PAC Control—Simple Quadrature Counter

Configuration—When you configure the SNAP-IDC5Q module’s points in PAC Control,
you see one point per encoder (point 0 or 2). Because you've already chosen the
SNAP-IDC5Q, the Quadrature Counter feature is automatically inserted for you. No other
configuration is necessary.

1 PAC Control Basic

File Edit Configure Chart Subroutine Compile Mode Tools  Wiew  Window  Help

'nﬁmxﬁanxm

@@E@H—EC}OO\A|f.}$§c-&

= Quadrature <o |;|| -

= I5) Quadrature MName: IY_Axis
G Gontrol Engines Description: I
IC5) Subroutines Included
& I Charts 140 Unit: IMotion_Eontrol
- Tupe: || oLt 'I
=] glables Modules and Paints e £E frd...
Mumeric Variables 3 i . AT e
0 d Module:  [SNAP-DCSD: 4 - 24 VDT v
[ String Variables : e J odifi. |
) Pointer Variables == < Features: IQuadrature Couriter ) d e |
(5 Communication H = [ [03] SNAPIDCEQ: 4-
[E5) Mumeric Tables T g X s Default: ® Mo (7 Yes S
T eo),
String Tabl
=) .|ng e M 2 Not Used Watchdog: (# Ma (7 e =
|C5) Pointer Tables h by Tio:.
= 1/0 Units Cla
v Enable communication pand Al |
lapse Al |
QK I Cancel Help
T

‘s Quadrature & Powerup [

PAC Control: Ready el A

Control—After configuration, use these Digital Point commands in your control strategy:

Clear Counter Start Counter
Get & Clear Counter Stop Counter
Get Counter

See command details in the PAC Control Command Reference, form #1701.
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PAC Manager—Simple Quadrature Counter

Configuration—Use a configuration file to configure a simple quadrature counter in PAC
Manager.

For a simple quadrature counter, you see just one point per encoder (point 0 or 2). When
you choose the SNAP-IDC5Q, the Quadrature Counter feature is automatically inserted for
you. No other configuration is necessary.

= Configure I/0 Points

=3 PAC Manager - O1

File Edit Tools Yiew

== I D

140 Uit IQuad_on_waII Type: ISNAP-PAE-EB‘I [analog/digital]

Modules and Points I Type | Features / Subty... « | Add... |

W' Quadrature*

Add Digital Point

=) Quadrature (2] Not Used
=[5 1/0 Units = [ [03] SNAP-IDC5Q: 4 - 24 VD(
"~ A g X Ads Mame: IY_Axis
= Quad_t T
L. s Description: ||
Type: ||IIDLIl vI
[07] Not Used Module: I?NB.F'-i[‘-IZ?-L'i 4-24v0C ;I
4
I Geatures: IQuadrature Counter ) LI
Cloze | Help |
Watchdog: & Mo e

Qg I Cancel | Help |

Control—Read and control counters in PAC Control or your custom program.
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# Untitled" - EtherNet/IP Configurator

EtherNet/IP Configurator—Simple Quadrature Counter

Configuration—If you are using intelligent remote SNAP /0 with an Allen-Bradley PLC
system, you can configure a simple quadrature counter in the EtherNet/IP Configurator
software utility.

Follow steps in form #1770, the EtherNet/IP for SNAP PAC Protocol Guide, to add the
SNAP-IDC5Q module. When you add the module’s points, the Quadrature Counter feature is
automatically chosen for you.

[=- Motion_Contral
- 10.192.50.45
- SNAP-PACR1

- Discovered Devices

Ready

=R
Configure /0 Modules & Points | Configue Assemblies l
Modules and Paints I Type | Feature / Scaling ! Urits ! Watchdog i Watchdog Value I Description
= [T [03] SNAPIDCS0: 4-24 VDC Digtal Input i
U X _fods Quadrature Coun... None
Ea Expand &ll
51 Not Lsed Add Digital Paint x| Collapse &l
Marne: [ _twis
Descriptior: |
Type:
Medule:  [SNAPIDCSD 4 -28VDC =l
Features: IQuadlalule Counter ) ;I
Watchdog: & Mo 7=
|
« | |
[ um A

Custom Program—Simple Quadrature Counter

Configuration—If you're using the OptoMMP Protocol to build a custom control program,
see the (Expanded) Analog and Digital Point Configuration section of the Memory Map
Appendix in form #1465 (OptoMMP Protocol Guide).

Locate the addresses for Point Feature for points 0 and 2 at the module’s position. (These
are the Phase A points on the module.) Write 0x00000004 to these two addresses.

Control—Use the Digital Point Read and the (Expanded) Digital Point Read & Clear areas
of the memory map to read and clear counter data. Again, read or write to the address for
point 0 or 2 at the module’s position.

10 | TECHNICAL NOTE * Form 1823-090810
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OptoControl—Simple Quadrature Counter

NOTE: Opto Control is a legacy product and not recommended for new development.

Configuration—In OptoControl, when you configure the SNAP-IDC5Q module’s points,
the Quadrature Counter feature is automatically chosen for you. No other configuration is
necessary.

Control—Use standard counter commands to control simple quadrature counters.

Using a Quadrature Counter with an Index

If your encoder has an index feature, you can use an index. Because PAC Control, the
EtherNet/IP Configurator, and OptoControl assume no index, you'll need to use either PAC
Manager or a custom program based on the OptoMMP protocol to configure the point
feature.

As explained earlier, each encoder (each axis) is represented by two input points on the
module—one for Phase A and one for Phase B:

Phase A = Point0
Axis 1

PhaseB = Point1

Phase A = Point2
Axis 2

PhaseB = Point3

An index requires one additional digital point per encoder. Index points cannot be on the
SNAP-IDC5Q and they cannot be on a high-density digital module. They must be located
on a suitable 4-channel digital input module on the same rack. For example, on this rack a
SNAP-IDC5-FAST has been used for index points:

SNAP-IDC5Q Digital module for index points

To see how to configure the point feature, we'll first look at some basic information that
applies to configuration in both PAC Manager and in a custom program. Then you'll see a
step-by-step example, with details for both PAC Manager and the OptoMMP protocol.

TECHNICAL NOTE « Form 1823-090810 11
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Basic Configuration Information (Counter with Index)

For each axis, you will configure the point feature for either the Phase A point (0 or 2) or the
Phase B point (1 or 3). You don't need to configure both points.

The point feature value you'll enter will be in hex. Its format is: xxcc0004

XX GG, 0004

Index point number  Index trigger edge: Indicates
(see table on page 13) 01 - trigger on rising edge  quadrature counter
02 - trigger on falling edge

Once you have configured the Phase A or Phase B point, the other phase and the index
point are automatically configured for you. If you look at the index point, you'll see its point
feature in the following format (again in hex): oocco041

In this format, QQ is the Phase A or B point number, GG is the index edge, and 0041 is the
point feature value for an index point. The point number for the Phase A or B point is a hex
value representing its position on the rack. The “Point Numbers Table” on page 13 explains
this value.

Here’s a summary of how to configure the three points for each axis and how each point
behaves in use:

Phase A Point Phase B Point Index Point

XXGG0004

e XX = index point

¢ GG = index edge
(01 = rising edge,
02 = falling edge)

QQGGO0041 (automatically
configured):
¢ QQ = Phase A or B point
¢ GG = index edge

(01 =rising edge,

02 = falling edge)

Point feature format: Same as A; configure A or B

Possible point numbers | Even point numbers 0-62 | Odd point numbers 1-63 Any point on a different 4-ch

(see table on page 13):

Counter data shows:

Counter data resets upon:

(see table)

(see table)

digital input module (not a
high-density module)

Current quadrature count

Quadrature count since index
was triggered

Quadrature count when index
was triggered

Read & Clear

¢ Read & Clear
* Index edge

Read & Clear

12 | TECHNICAL NOTE * Form 1823-090810
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Point Numbers Table

Because the quadrature module and the module with the index points are both
four-channel modules, the hex point values used for configuration are based on a
16-module rack filled with 4-point modules—a total of 64 possible points on the largest
rack.

Use the following table to convert the module position and point number to the hex point
value needed for configuration.

o S x o S x o S x o € X
58 |= |22 8 (¥ |22 58 |= (23 38 |% |82
g8 | (TE BE |E [GE % |E | E BE |E G5
2s | |28 25 |8 (88 2g |8 |88 25|18 |28
0 0 0 10 0 20 0 30
1 1 1 11 1 21 1 31
0 4 8 12
2 2 2 12 2 22 2 32
3 3 3 13 3 23 3 33
0 4 0 14 0 24 0 34
1 5 1 15 1 25 1 35
1 5 9 13
2 6 2 16 2 26 2 36
3 7 3 17 3 27 3 37
0 8 0 18 0 28 0 38
1 9 1 19 1 29 1 39
2 6 10 14
2 A 2 1A 2 2A 2 3A
3 B 3 1B 3 2B 3 3B
0 C 0 1C 0 2C 0 3C
1 D 1 1D 1 2D 1 3D
3 7 11 15
2 E 2 1E 2 2E 2 3E
3 F 3 1F 3 2F 3 3F
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Configuration Example (Counter with Index)

In this example, two encoders will be connected to a SNAP-IDC5Q located in position 1 on
the rack (remember that module and point numbers start at zero). The index points are on
the module in position 4.

SNAP-IDC5Q Digital module for index points

Axis| Function |Mod. | Pt.
Phase A
1 |PhaseB
Index 4
Phase A
2 |Phase B

Wlfw|pEND | =] O

Module position: 0 1 2 3 4 5 efc Index 4

In this example we'll configure the Phase A points, points 0 and 2 (remember, you only
need to configure Phase A or Phase B, not both).

You use the table on page 13 to look up the index points for both axes. The index for Axis 1
is on module 4, point 2; you see from the table that its hex value is 12. The index for Axis 2 is
on module 4, point 3; from the table, its hex value is 13.

You want the index to trigger on the falling edge.
Here's what you do:

+  (onfigure module 1, point 0 with a point feature value of: 12020004
12 = Axis 1index point (module 4, point 2) from table on page 13
02 =trigger on falling edge (value from page 12)
0004 = quadrature counter

+  (onfigure module 1, point 2 with a point feature value of: 13020004
13 = Axis 2 index point (module 4, point 3) from table on page 13
02 =trigger on falling edge (value from page 12)
0004 = quadrature counter

If you now look at the index points, you'll see they have been automatically configured as
follows:

*  Axis Tindex (module 4, point 2) shows: 04020041
04 =Axis 1, Phase A point (module 1, point 0) from table on page 13
02 =triggeron falling edge
0041 = quadrature counter index

*  Axis 2 index (module 4, point 3) shows: 06020041
06 = Axis 2, Phase A point (module 1, point 2) from table on page 13
02 =trigger on falling edge
0041 = quadrature counter index

14 | TECHNICAL NOTE * Form 1823-090810
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See the following instructions for PAC Manager (below) and for a custom program
(page 18).

PAC Manager Configuration Example

PAC Manager is on the CD that came with the brain or rack-mounted controller, or you can
download it from our website, www.opto22.com. PAC Manager must be installed on a
computer that is on the same subnet as the I/0 processor for the SNAP-IDC5Q. For more

information, see form #1704, the PAC Manager Users Guide.

1.

2.

Launch PAC Manager by choosing Start—Programs—Opto 22—PAC Project

Software—PAC Manager.

Choose Tools—Inspect or click the Inspect button J

If you've used the Inspect button before, your window will look something like the
following. If you have not used the Inspect button, the window will not contain data.

| Inspect Opto 22 Device

3.

Device Mame: |[ITHEEEIES

Options ®

Status: ]Status Read area last read at 06/26/03 12:00:22

|~ otatus Head
Status Read
Status Wirite (ADDRESS

DESCRIFTION

VALUE

OxFFFF FO30 0004
OxFFFF FO30 0008

Paint Config
Digital Bank,
Digital Point
Analog Bank
Analog Point
High Density
Spstem » i
Scratch Pad  » 1
DataLog » 1
FID »
Everts 3 i
Cammunications » 1
Other 3 1

OxFFFF FO30 0018
0xFFFF FO30 0000
OxFFEF FO30 001C
0xFFEF FO30 00RO
OxFFFF FO30 00BO

OxFFFF F030 0020
O0xFFEF F030 0080
0xFFFF FO30 0024
0xFFFF F030 0025
O0xFFFF FO30 0026
OxFFFF FO30 0028

OxFFEF FO30 002E
OxFFFF FO30 0034
OxFFFF FO30 0038
O0xFFFF FO30 003C
OxFFFF FO30 0040
OxFFFF FO38 0154
OxFFFF FO38 01594
O0xFFFF FFFF FO60

Powerup Clear Flag PUC Needed
Buay Flag

Loader Version

Memory Map Version
Firmware Version
Firmware Veraion Date
Firmware Version Time

Unit Type

Unit Description

I/0 Unit Hardware Revision (Month)
I1/0 Unit Hardware Revision (Day)
I/0 Unit Hardware Revision (Year)
Inatalled Ram

MRC Addresa

TICE/IP Address

ICP/IP Subnet Mask
ICE/IF Default Gateway
ICP/IF Name Server
Host Name

Domain Name

Secondary MAC Address

POUC Receiwved (0)
1]

R5.1b

1

RE.da
02/13/2009
11=39:30

0x0000007A
SNAP-FAC-R1
12

11

2008
16777216

00-20-3D-00-F3-94
10.192.50.45
255.255.192.0
0.0.0.0

0.0.0.0

00-20-3D-00-F3-395

~ Refresh |

|

In the Device Name field, enter the IP address of the 1/0 processor. Then click the Point

Config button.
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=3 Inspect Opto 22 Device

Status Read
Status Write:

Point Config
Digital Bank.
Digital Point
Analog Bank
Analog Paint
High Density
Spstem >
Scratch Pad  »
Datalog »
FID >
Events 3
Communications ¥
Other >

Device Mame: |1I] 192.50.45

LJ Options ¥

Faint Confiquration

Step 1: Choose a moduls

Status: ]Po\nt Configuration area last read at 08/26/03 12:22.56

[Modwe] O 17 2 3[4 5 6 7] 8 9 10 11[12 13 14 15 Typer  Dig/none (0x00)
Step 2 Choose a point on the selected module - DigialInpust (0100
Y igital |nput (0w
Rainit | f 1_ 2_ 3_ Feature: Mone [0:00]
e Narme:
Address ] Description I Walue I Refresh
ALL POINTS
OxFFFF FOM0 0000 todule Type Digénore (0=00] Apply
0xFFFF FO10 0004 Foint Type Digital Input (0x100) Q
(OxFFFF FO10 0002 Point Feature 0 00000000
0xFFFF FO10 0024 ‘watchdog Output Y alue 0.000
0=<FFFF FO10 0028 ‘Watchdog Enabled Disabled
(OxFFFF FO10 0030 Pait Marne
ANALOG ONLY
OxFFFF FOT0000C  Offset 0.00000
(OxFFFF FOT0 000 Gain 0.00000
0=<FFFF FO10 0074 Upper Scaled Units 0.000
(OxFFFF FO10 0018 Lower Scaled Units 0.000
(OxFFFF FOT0 0020 Filter Weight [D=disable] ~ 0.000
OxFFFF FOM0 OOBC Upper Clamp 0.000
0xFFFF FO10 00BS Lower Clarp 0.000

4. C(lick the position of the SNAP-IDC5Q module on the rack and then the point number
of the Phase A or Phase B point you want to configure.

For our configuration example (see page 14), that would be module 1, point 0:

= Inspect Opto 22 Device

Status Fead
Status Write

Point Config
Digital B ank.
Digital Point
Analog Bank
Analog Point
High Drengity
System 3
ScratchPad  »
Datalog »
FID 3
Everts 3
Communications ¥
Other »

Device Name: [10.19250.45

Puint Confiquration

LJ Options *

Step 1: Choose a module

Status: ]Palnt Configuration area last read at 06/26/09 12:30:10

[Modue] 00 1 2 3[4 5 & 78 9 10 11[12 13 14 15  Tpper  Diglnone [0:00)
Step 2 Choose a point on the selected module

Font T3 3 - Type: Digital Input [0x100)

onl P - . d Feature: None [0:00]
- Marme:
Addiess J D escription I Walug ] Refresh
ALLPOINTS
0<FFFF FO10 3000 Module Tupe Digenone [0x00] Apply
OxFFFF FO10 3004 Faint Type Digital Input (x100] 4|

O«FFFF FO10 3002
O+FFFF FOT0 3024
[OxFFFF FO10 3028
OxFFFF FO10 3030

OxFFFF FOT0 300C
OxFFFF FO10 3010
O+FFFF FO10 3014
O«FFFF FOT0 3018
[OxFFFF FO10 3020
O+FFFF FO10 30BC
O+FFFF FOT0 30B8

Point Feature
watchdog Output Value
“wiatchdog E nabled
Faint Mame

ANALOG ONLY
Offzet
Gain
Upper Scaled Units:
Lower Scalzd Units
Filter ‘weight [O=dizable]
Upper Clamp
Laower Clamp

0x (0000000
0.000
Disabled

0.00000
0.00000
0.00d
0.000
0.000
0.000
0.00d

5. Inthe Value column for Point Feature, enter the hex configuration value.

For our example, the value is: 12020004
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=3 Inspect Opto 22 Device

Device Name: ]10 13250.45 ;J Optiors » Status: |Point Canfiguration area last wiitten and read at 06/26/09 13:26:03

Puint Configuration
Status Read

Step 1: Choose a module

Status Wiite [Modde] 0 1 2 34 5 & 78 & 10 11]12 13 14 15 Typer  Dig/none (0x00]

i Step 2: Choose a point on the selected madule
Point Config et - Type:  Digial Input (0+100)
Digital Bark o ‘ R e B . L . . Lo Festure Unknown [0412020004)

M arme:
Digital Paint
Address Description Walug Refresh
Analog Bank ] £ I ] Q

ALLPOIMTS
O4FFFF FOT0 3000 Dig/nane (0x00) Appl
M O4FFFF FO10 3004 DigitaHrput-(D4100) ﬁ
High Diensity D-FFFF FOT0 3008
0=FFFF FO10 3024 wiatehdegButpatisle
e » 0<FFFF FO10 3028 watchdog Enabled Dizabled
0+FFFF FOT0 3030 Paint Mamg
ScraichPad  » ANALOG ONLY
OxFFFF FO10 300C Offsat 0.00000
Datalog » O=FFFF FO10 3010 Gain 0.00000
O=<FFFF FO10 3014 Upper Scaled Units 0.000
FID 3 0=FFFF FO10 3012 Lower Scaled Unite 0.000

0+FFFF FO10 3020 Filter Weight [D=disable) 0.000
Events  » O+FFFF FO1030BC Upper Clamp 0.000
. Ox<FFFF FO10 30B8 Lower Clamp 0.000
Communications »
Other 4

Close Help

6. Click the Apply button on the right.

7. Now choose the module and point for Axis 2 and enter the point feature value for it.
Remember to click Apply.

Configuration is complete. Be sure to store the configuration to flash memory.

You can check configuration by seeing whether the index points were automatically
configured. To do so, choose the module and point for one of the index points. Look at the
value for the Point Feature.

For our example, the Axis 2 index point was on module 4, point 3. This point shows the
correct point feature value: 04020041
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=3 Inspect Opto 22 Device

Device Mame: 110_192.50 45 L] Optians » Status: ‘F’oinl Configuration area last read at 06/26/09 13:30:23

Point Confiquration
Status Read

Step 1: Choose a module

Status Wiite [Modsle] 0 1 2 34 5 B 7]8 9 10 11]12 13 14 15 Type  Dig/none (0400)

i i Step 2 Choose a point on the selected module
Paint Config P 7 1 7 B - —— Type  Digial Input ([0100)
Digital Bank o | s o B P A _ ; e Feature:  Unknown [0x04020041)
k = 2 3 Mame:
Diigital Paint

Address ] Description ] Walue J Refresh
Analog Bank ALLPOINTS

O:FFFFFOI0C240  Module Type Dignone (0400 Apply
IR O4FFFF FO10 C244—Paint Trpe BigitartrpuHaRQl [

Paint-Typc rigi
High Dersity OxFFFF FONO C248 Puaint Feature 0= 04020041
0<FFFF FO10 C264 Sodgbeldog Dulout e Qe
et ) 0xFFFF FON0 C268 WWatchdog Enabled Dizabled
OxFFFF FOMO C270 Paint Name

Scralch Pad ¥ ANALDG ONLY
O4FFFF FOTOC24C  Dffset 0.00000
Datalog » O4FFFF FOTOC250  Gain 0.00000
0<FFFF FO10 C254 Upper Scaled Units 0000
FID 1 OxFFFF FOT0C258  Lower Scaled Units 0.000

OxFFFF FOTOC260  Filter Weight (O=disable) 0.000
Events  » O:FFFF FOTOC2FC Upper Clamp 0.000
. 0<FFFF FO10 C2F8 Lower Clamp 0.000
Comrmunications »
Other 2

Custom Program Configuration Example

Use the Analog and Digital Point Configuration section of the Memory Map Appendix in
form #1465 (OptoMMP Protocol Guide).

For our example (see page 14), locate the addresses for Point Feature for points 0 and 2 at
the module’s position. (These are the Phase A points on the module.) Write the following
point feature values to these two addresses:

*  Toaddress FO10 3008 (point feature for module 1, point 0), write: 12020004
*  Toaddress FO10 3188 (point feature for module 1, point 2), write: 13020004

Configuring these Phase A points automatically configures the Phase B points and the index
points. Be sure to store the configuration to flash memory.
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Reading and Writing to a Quadrature Counter with Index

To read the quadrature count for one axis, read the counter data for any of its three points,
depending on the information you need:

*  The Phase A point (0 or 2) shows the current quadrature count.
*  The Phase B point (1 or 3) shows the quadrature count since the index was triggered.
+  Theindex point shows the count at the time the index was triggered.

You can also read & clear data or start and stop counters.

Testing in PAC Manager

In most cases, you'll use PAC Manager to configure the quadrature counter and then use
other tools to control it. For testing, however, you can read and write to it in PAC Manager
once it is configured.

1. InPACManager’s Inspect window, enter the I/0 unit’s IP address and click the Digital
Point button.

2. C(lick the module and point numbers for the point you want (Phase A, Phase B, or
index).

3. Read and write on this page as shown below.

== Inspect Opto 22 Device

Device Mame: 110 192 50,45 LJ Oplions # Status: |Digital Point area last read at 06/26/09 15:53:38
- Digital Paint
Status Fead
. Step 1: Chooge a module
Sl Modue| 0 1 2 3|4 5 & 78 5 10 1112 13 14 16 Twp=  Din/none [0x00)
Puint Carfig Step 2 Choose a point on the selected module . Bl (0¢100]
q z - T > T . vpe: igital Input [0
Paint | 0 2 b : ; Feature: Unknown (0] 2020004)
Digital Bank . ! 22 cb - Name:
Diigital Point Fead &rea
Analog Bank Address ] Diescription | Walue I Refresh
- STATUS
Analog Pairt OxFFFF FOBO 0140 Point State OFF
. . LATCHES
High Density 04FFFFFOB0 0144  OnLatch OFF
O+FFFF FOBO 0148 Off-Latch OFF
Syster 4 COUNTER
0«FFFF FOBO OM4C _Active 1
ScratchPad ¥ 0xFFFFF0B0 0150 ( Data 10
Data Log (3
FID » ‘wite Area
itpt Counter State: Clear:
Ewents 3 ‘
I F A Counter On | 04FOS0 0148 Counter |/ OsFOFO 0074
Communications ¥ Q 4| ——l
Other 7 i I’ 1 Counter Off | 0+F090 014C Onlatch | O<FOFO 0714
D”-La[LhJ O<FOFD 0274
Read counter data Start or stop counter Clear counter data
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PAC Control

Once the quadrature counter with index is configured in PAC Manager, you can read it in
PAC Control using the I/0 Unit command “Read Number from I/0 Unit Memory Map.” To
read & clear counters or start and stop them, use “Write Number to /0 Unit Memory Map.”

In the Mem address parameter of either command, enter the memory map address for the
point (Phase A, Phase B, orindex) you want to read. You can get these addresses either from
the Memory Map Appendix in form #1465 or from the Inspect window in PAC Manager.

In the Memory Map Appendix, see the Digital Point Read, Digital Point Write, and either
the (OId) or (Expanded) Digital Point Read & Clear areas.

In the PAC Manager Inspect window, enter the I/O unit’s IP address and click the Digital
Point button. Click the module and point numbers for the point you want. Heres an
example of addresses you can use:

== Inspect Opto 22 Device

Device Mame: 110 192 50,45 ﬂ Options ¥ Statuz: |Digital Point area last read at 06/26/09 15:53:38

Digital Point
Status Read

Step 1: Choose a module

St s Modwe| 0 1 2 3|4 5 & 78 9§ 10 11]12 13 14 15 Tep=  Dig/none [0x00)
Step 2: Choose a point on the selected module "
Paint Config Fort | a 53 : - T 3 Tope: Drigital Input (05100]

Feature:  Unknown [0x12020004]
Digital Bank Hame:
Diigital Point Fead &rea

#nalog Bank Address | Drescription ] Value I Refresh
STATUS

Analog Paint O4FFFFFOS0 0140 Poink State OFF
- - LATCHES
High Density 0sFFFF FOS0 0144 OnLatch OFF

OFFFFFOB00148  OffLatch OFF
System 3 COUMTER
NxFEEE FNan N14r & tive 1
SR | D4FFFF FOSDO1S0 Data 10
Data Log (3 ‘

FID » wiite Area

Caurter State: Clear:

Events 3 .
T ! Courter On | 04030 0148 Counter | CAFOFD 0014

Communications ¥
Tugr O 0+F030 014C - O<HOF0 0114
M _Cuunlel ulii B On-Latch i

Off-Latch | O«FOFO0214

Read counter data Start or stop counter Read & clear counter data

EtherNet/IP

Once the quadrature counter with index is configured in PAC Manager, you can add
assembly members for its control in the EtherNet/IP Configurator. Create or add to an input
assembly to read counter data; create or add to an output assembly to write to the counter.

1. Inthe EtherNet/IP Configurator, click the Configure Assemblies tab. Click the Assembly
Instance number you want to use.

2. (lick the Add button.
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Configure 140 Modules & Points  Configure Assemblies

Aszembly Instance: 100

|00 [01 T102 7103 7104 T105 7106 [107 (108 109 [ 110 (117 [112[ 113 [ 174 [ 115

# [ DINT [ Bit [ Size | Class | Instance | attribute [
Add
Add Assembly Member 3] Delete
Class: Instance Information: Attribute: Madiy
[igcietelnputPoint
Digcrete0 utputPaint ™ Point Name FeatureSelect =
AnaloglnputPaint FeatureEnable |
AnalogQutputPaint
ScratchpadDINT
ScratchpadREAL
ScratchpadSTRING
PulseGenerator - Module: |0 :l'
RampContraller .
PIDLoopCantroller Paint 0 :l'
Communicationwatchdog
Pad

Instance Size: DDIMTs [125 Max)

For Class, choose DiscretelnputPoint.

Choose the module and point number you want to read or write to. For example, to

read the Axis 2 Phase B point in our example, choose Module 1, Point 3.

Choose the Attribute you need:

FeatureValue to read the counter

—  (learFeatureValue to clear the data after reading

6.

FeatureEnable to start or stop the counter
Click OK to add the assembly member to the assembly instance.

Follow instructions in form #1770 to download the assembly instances to the I/O unit and

work with RSLogix.

Custom Program

See form #1465 for memory map addresses. Use the Digital Point Read, Digital Point Write,
and (Old) or (Expanded) Digital Point Read & Clear areas of the memory map the same way
you would for other counters. Just make sure to choose the address for the point you
want—Phase A, Phase B, or index—as their data varies (see “Reading and Writing to a

Quadrature Counter with Index” on page 19).
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