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NOTE

Progress is an on-going commitment at Giddings & Lewis. We continually strive to
offer the most advanced products in the industry; therefore, information in this
document is subject to change without notice. The illustrations and specifications are
not binding in detail. Giddings & Lewis shall not be liable for any technical or editorial
omissions occurring in this document, nor for any consequential or incidental
damages resulting from the use of this document.

DO NOT ATTEMPT to use any Giddings & Lewis product until the use of such
product is completely understood. It is the responsibility of the user to make certain
proper operation practices are understood. Giddings & Lewis products should be
used only by qualified personnel and for the express purpose for which said products
were designed.

Should information not covered in this document be required, contact the Customer
Service Department, Giddings & Lewis, 660 South Military Road, P.O. Box 1658,

Fond du Lac, WI 54936-1658. Giddings & Lewis can be reached by telephone at
(920) 921-7100.
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Machine and Motion Control (MMC)

This document contains information for the MMC hardware. Block 1/O information can be
found in the PiC900 Hardware Manual . Software information can be found in the PiCPro
Software Manual, the Function/Function Block Reference Guide or on-line.

General Precautions

READ AND UNDERSTAND THIS SECTION IN ITS ENTIRETY
BEFORE UNDERTAKING INSTALLATION OR ADJUST-
MENT OF MMC CONTROL EQUIPMENT

The advice contained in this section will help users to operate and maintain the
equipment in a safe manner at all times.

PLEASE REMEMBER THAT SAFETY IS EVERYONE'S RESPONSIBILITY
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System Safety

The basic rules of safety set forth in this section are intended as aguide for the safe
operation of equipment. This general safety information, along with explicit ser-
vice, maintenance and operational materials, make up the complete instruction set.
All personnel who operate, service or are involved with this equipment in any way
should become totally familiar with this information prior to operating.

User Responsibility

It isthe responsibility of the user to ensure that the procedures set forth here are
followed and, should any major deviation or change in use from the original speci-
fications be required, appropriate procedures should be established for the contin-
ued safe operation of the system. It isstrongly recommended that you contact your
OEM to ensure that the system can be safely converted for its new use and con-
tinue to operate in a safe manner.

Safety Instructions

1. Do not operate your equipment with safety devices bypassed or doors
removed.

2. Only qualified personnel should operate the equipment.

Never perform service or maintenance while automatic control sequences are
in operation.

4. To avoid shock or seriousinjury, only qualified personnel should perform
maintenance on the system.

5. ATTENTION - DANGER TO LIFE
Do not touch the main power supply fuses or any components internal to the
power modules while the main power supply switch is ON. Note that when
the main power switch is OFF, the incoming supply cable may belive.

6. GROUNDING (Protective Earth)
The equipment must be grounded (connected to the protective earth connec-
tion) according to OEM recommendations and to the latest local regulations
for electrical safety. The grounding (protective earth) conductor must not be
interrupted inside or outside the equipment enclosures. The wire used for
equipment grounding (connection to protective earth) should be green with a
yellow stripe.

7. If thereisany doubt at all asto the safety of the equipment, you should set the
main power switch to OFF and contact your OEM for advice.
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Safety Signs

The purpose of a system of safety signsisto draw attention to objects and situa-
tions which could affect personal or plant safety. It should be noted that the use of
safety signs does not replace the need for appropriate accident prevention mea-
sures. Always read and follow the instructions based upon the level of hazard or
potential danger.

Warning Labels

Danger Electric
Shock Risk

Hazard warning. When you see this safety sign on a system, it gives a warning of
ahazard or possibility of ahazard existing. The type of warning is given by the
pictoria representation on the sign plustext if used.

The safety color is black on ayellow background with a black symbol. To ignore
such a caution could lead to severe injury or death arising from an unsafe practice.
If voltage levels are included in the text they must indicate the maximum level of

the hazard in normal or fault condition.

Danger, Warning, or Caution warning.

Symbol plus DANGER, WARNING or CAUTION: These
notices provide information intended to prevent potential per-
sonal injury and equipment damage.

Hot Surface warning

Hot Surface
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Safety First

Giddings & Lewis equipment is designed and manufactured with consideration
and care to generally accepted safety standards. However, the proper and safe per-
formance of the equipment depends upon the use of sound and prudent operating,
maintenance and servicing procedures by trained personnel under adequate super-
vision.

For your protection, and the protection of others, learn and always follow these
safety rules. Observe warnings on machines and act accordingly. Form safe work-
ing habits by reading the rules and abiding by them. Keep these safety rules handy
and review them from time to time to refresh your understanding of them.

Safety Inspection
Before Starting Operations

1. Ensurethat all guards and safety devices are installed and operative and all
doors which carry warning labels are closed and locked.

2. Ensurethat all personnel are clear of those areas indicated as potentially haz-
ardous.

3. Remove (from the operating zone) any materials, tools or other objects that
could cause injury to personnel or damage the system.

Make sure that the control system isin an operational condition.

Make certain that all indicating lights, horns, pressure gauges or other safety
devices or indicators are in working order.

After Shutdown

Make certain all controlled equipment in the plant is safe and the associated elec-
trical, pneumatic or hydraulic power isturned off. It is permissible for the control
egui pment contained in enclosures to remain energized provided this does not con-
flict with the safety instructions found in this section.
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Operating Safely

1

10.
11.

12.

Do not operate the control system until you read and understand the operating
instructions and become thoroughly familiar with the system and the controls.

Never operate the control system while a safety device or guard isremoved or
disconnected

Where access to the control system is permitted for manual operation, only
those doors which provide that access should be unlocked. They should be
locked immediately after the particular operation is compl eted.

Never remove warnings that are displayed on the equipment. Torn or worn
labels should be replaced.

Do not start the control system until all personnel in the area have been
warned.

Never sit or stand on anything that might cause you to fall onto the control
equipment or its peripheral equipment.

Horseplay around the control system and its associated equipment is dangerous
and should be prohibited.

Know the emergency stop procedure for the system.

For maximum protection when carrying out major servicing requiring the sys-
tem to be powered down, the power source should be locked using alock for
which only you have the key. This prevents anyone from accidentally turning
on the power while you are servicing the equipment.

Never operate the equipment outside specification limits.

Keep alert and observe indicator lights, system messages and warningsthat are
displayed on the system.

Do not operate faulty or damaged equipment. Make certain proper service and
mai ntenance procedures have been performed.
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Electrical Service & Maintenance Safety

1.

0.

ALL ELECTRICAL OR ELECTRONIC MAINTENANCE AND SER-
VICE SHOULD BE PERFORMED BY TRAINED AND AUTHORIZED
PERSONNEL ONLY.

It should be assumed at al times that the POWER is ON and all conditions
treated as live. This practice assures a cautious approach which may prevent
accident or injury.

To remove power:
LOCK THE MAIN SWITCH IN THE OPEN POSITION.
USE A LOCK TOWHICH ONLY YOU HAVE THE KEY.

Make sure the circuit is safe by using the proper test equipment. Check test
equipment regularly

Capacitorstake timeto discharge. Care should be taken in manual discharging
of capacitors

There may be circumstances where troubleshooting on live equipment is
required. Under such conditions, special precautions must be taken:

« Make sure your tools and body are clear of the areas of equipment which
may be live.

« Extrasafety measures should be taken in damp aress.
« Beadert and avoid any outside distractions.
« Make certain another qualified person isin attendance.

Before applying power to any equipment, make certain that all personnel are
clear of associated equipment.

Control panel doors should be unlocked only when checking out electrical
equipment or wiring. On completion, close and lock panel doors.

All covers on junction panels should be fastened closed before leaving any job.

10. Never operate any controls while others are performing maintenance on the

system.

11. Do not bypass a safety device.

12. Always use the proper tool for the job.

13. Replace the main supply fuses only when electrical power is OFF (locked out).
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Cleaning Safely

Manual cleaning Procedure

Do not use toxic or flammable solvents to clean control system hardware.
Turn off electrical power (lock out) before cleaning control system assemblies.
Keep electrical panel covers closed and power off when cleaning an enclosure.

Always clean up spills around the equipment immediately after they occur.

o wDp P

Never attempt to clean a control system whileit is operating.

Never use water to clean control equipment unless you are certain that the equip-
ment has been certified as sealed against water ingress. Water isavery good con-
ductor of electricity and the single largest cause of death by electrocution.
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MMC Overview

The MMC offers a complete solution to both machine and motion control in a
stand-alone unit. The MM C family includes these models:

« MMC-A2 (2 1/2 axis analog servo control)

« MMC-A4 (4 1/2 axisanalog servo control)

« MMC-S8 (8 axis SERCOS control) (future)

The PiCPro for Windows programming tool used with the PiC family of controlsis
also used to program the MMC. The built-in 1/O [up to 28 inputs (24 VDC) and
16 outputs (24 VDC)] can be expanded using Giddings & Lewis serially distrib-
uted block 1/0O. There are also eight (four) low current DC outputs and four (two)
DC inputs on the Axis connectors of the MMC-A4 (MMC-A2).

Field-installable options for the MM C include an Ethernet TCP/IP interface and a
DeviceNet™ master interface. (future)
Figure 1. The MMC-A4 Servo Control Unit

LEDs

Axis 4 Port )
PicPro Port

AXis 3 Port
Block 1/0 Port

AXis 2 Port
User Port

AXis 1 Port

General 1/O Port

Power Connection

Machine Control
CPU Module

Motion Control
Analog Module
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The MMC consists of the motion control module (on the left) and the machine
control module (on the right). The machine control side of the MM C unit contains
the CPU module. Ladder logic programming is used for machine control. The
motion control side of the MM C unit can be either an analog servo module or a
SERCOS module. The analog servo module provides conventional analog/digital
interfacing for two or four drives.

Thetypical signals needed to interface to a drive are provided by the module. The
drive command isin the form of an analog voltage (+10V). Feedback is accepted
from quadrature type encoders with RS422 style differential outputs. Digital 1/0
(+24VDC) isused for drive signals enable, reset, and fault.

The analog servo moduleis offered in both 2 1/2 and 4 1/2 axis configurations. An
axisis considered to be an analog output with a corresponding encoder input. In
each configuration shown below, note that there is an extra encoder input. Thisis
referred to as a half axis.

Available 1/0 2 1/2 Axis 4 1/2 Axis
Analog Inputs 1 1
Analog Outputs 2 4
Encoder Inputs 3 5
Axis DC Inputs 2 4
Axis DC Outputs 4 8
Axis Fast DC Inputs 3 5
AUX 1/0 Port DC Inputs 6 12
Genera 1/0 Port DC Inputs 16 16
Genera 1/0 Port DC Inputs 16 16
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MMC Mounting Instructions

Mount the unit to your cabinet using the mounting slots on the MMC. The MMC
unit may be mounted vertically or horizontally. The recommended size of mount-
ing hardwareis:

«  #10 bolts with #10 star washers (to ensure proper ground connection)
See Figure 2 below.

Figure 2. MMC Mounting Dimensions
1.06" (26.9 mm)

218" (5.54 mm)

~f— Side Cover
.040" Thickness

‘ Screw Head
.080" Thickness

8.75" (222.25 mm)
9.59" (243.59 mm)

NOTE: Add the side
cover and screw head
thicknesses to the
unit's dimensions for
total width.

1.00"
(25.4 mm)

2.09" (53.09 mm)

56" (14.22 mm) 527" (13.39 mm)
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Procedure for Adding an Option Module to the MMC

Option modules are shipped with a 50-pin square post connector and screws
needed to attach the module to the MMC. Follow the procedure below to add an
option module to the MMC.

1.

3.

Place the MM C and the option module on a static free surface. Ground your-
self using a properly grounded wrist strap before you begin. These are standard
precautions before handling any el ectronic components.

Remove the five screws securing the MM C cover using a#1 Phillips screw-
driver and set them aside. There are two screws on the top, two screws on the
bottom, and one screw on the side of the module.

Figure 3. Location of Screws on MMC

T Top Screws

T Cover Side of Module

- [ S 5

Bottom Screws

Lift the side cover off and set aside.

11
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4. Locate the 50-pin square post socket at the top of the MMC board. Press one
side of the 50-pin sguare post male connector into this socket ensuring that the
pinsare aligned and it is firmly seated.

5. Pick up the option module. Line up the socket on the option module with the
male end of the connector extending from the MM C ensuring that the pins are
aligned. Press firmly into place. Be sure to align the screw tabs on the top and
bottom of the option module with the screw slots on the top and bottom of the
MM C module so that the modules slide together easily.

6. Screw four screws (of the five included in your package) into the screw tabs to
attach the option module to the MMC.

7. Lay the unit on the bench. Place the cover you set aside in Step 3 on the option
module. Be sureto align the screw tabs on the top and bottom of the cover with
the screw slots on the top and bottom of the option module.

8. Screw the five screws removed in Step 2 back into place to secure the cover.

9. To add an additional option module, repeat the steps above removing the five
screws and the cover from the option module on the MM C and then proceeding
with steps 4 through 8.
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MMC/Option Module Mounting Instructions and Dimensions

After attaching the option module to the MM C module, mount the unit to your

cabinet using the mounting slots on the MM C and the option module. The recom-

mended size of mounting hardwareis:
«  #10 bolts with #10 star washers (to ensure proper ground connection)
See Figure 2 below.

Figure 4. MMC Mounting Dimensions with Option Module
218" (5.54 mm)  1.06" (26.9 mm)

1.69" (42.93 mm

A

Side Cover
.040" Thickness

Screw Head
.080" Thickness

9.59" (243.59 mm)
8.75" (222.25 mm)

NOTE: Add the side
cover and screw head
thicknesses to the unit’s
dimensions for tota
width.

527" (13.39 mm)

1.00"

.56" (14.22 mm) (25.4 mm)

2.09" (53.08mm)
1.27" (32.26 mm)
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System power and environment requirements

General Requirements

The MMC is suitable for operation in a pollution degree 2 environment (i.e., nor-
mally, only non-conductive pollution occurs). You are not required to install the
system rack in acontrol cabinet. However a cabinet protects the system from dust
and mechanical damage and is recommended.

Power distribution is shown in Figure 5. Install the system rack away from all
sources of strong electromagnetic noise. Such noise can interfere with MM C oper-
ation.

« Protect the MMC system from all the following:

conductive fluids and particles
corrosive atmosphere
explosive atmosphere

The diagrams and recommendations may be modified if necessary so the wiring
conforms to current NEC standards or government regulations.

Control Cabinet Specifications

1. A control cabinet for the MMC should have aNEMA-12 rating or better. A cabinet
with this rating protects its contents from dust and mechanical damage.

2. It must be large enough to provide adequate air circulation for the MMC, drives, and
other components. Always alow for adequate air flow through the MMC vents.

It must have arigid vertical surface to mount the MMC on.

The door should open fully for easy access.

IMPORTANT

Post warnings according to National, State, or local codesfor the volt-
age present in the control cabinet.

14
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Power Distribution Diagram

The MMC requires an external DC power source. The power distribution draw-
ing that follows shows an MM C connected to a uDSM Drive. The drive's 24V DC
power issupplied viathe MMC in thisexample. If the drive hasits own external 24
VDC supply, the +24'V line would not be connected.

Figure 5. Example of 24 VDC Power Distribution to an MMC System

MMC uDSM Drive
Axis Port
+ Power
+24V 24V
Com Com
+24v | ©
com | © Mo
MAIN Qle Ll
DISCONNECT CUSTOMER'S
24\ DC L1 |—
AC e + ||
e POWER oND
— o ed  suppLY
(Grounds from
other devices)
Nl —
o b bld &6
PLANT GROUND o O O o

SINGLE-POINT
GROUND (SPG)

GROUND from another CHASSIS
CONTROL CABINET GROUND

The DC power sourceis connected to the MM C system through a 3-pin connector.
It plugsinto the power connector of the MMC. The ground from the power source
andgroundfromtheM M Cmust beconnectedtotheSingle-Point Ground (SPG).

Devices connected to the hardware may have their own power sources for input
data or output control signals. You can use other wiring setups, provided that each
oneis:

« at the correct voltage and current levels for the module and the device.
« connected to the same Single-Point Ground that the MM C uses.

It is recommended that the same main disconnect switch be used for the MM C sys-
tem and for all devicesin the application.

15
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IMPORTANT

No matter how the system is installed, before you connect the MMC
to the application, make sure that power is off to the system and to the
devicesthe MMC iswired to.

Notes on the 24V power supply and the MMC

An MMC system consists of amain module (servo analog or SERCOS based) and
up to two option modules. An external 24 VDC supply is required to power the
MMC'sinterna circuitry and external I/0. The 24 VDC is distributed internally to
three different buses or sections. When you size your power supply, you must
ensure that the supply is large enough to handle the total load and that the maxi-
mum current capability of each busis not exceeded.

The table below shows the distribution of the 24 VDC power within the MMC sys-
tem:

Power Bus Supplying Current To: Maximum Current

Module Circuitry 3A
General 1/0 5A
Module /O 1A

In most cases, one power supply can be used for the entire control system. How-
ever, depending upon the modules, drives, and external 1/O used in your applica-
tion, you may split the power distribution into two or more power supplies. For
example, the Axis1/0 on an MMC A2 module can be powered from the MMC,
from the drive, or from another external power supply.

CAUTION

A possible ignition hazard within the MM C existsif the maximum currents listed for
Bus 2 or Bus 3 are exceeded or if excessive current is drawn at the 24 V line going
into the MMC. If these currents might be exceeded (due to improper wiring or exter-
nal devicefailure), circuit breakers or fuses should be used in serieswiththe24 VDC
going to and coming from the MM C. Specifically, the circuit breakers or fuses should
be sized for 10 A total on the 24V line coming into the MMC, 1 A total from the +24
VDC OUT pins of the AXIS and AUXILIARY 1/0O connectors, and 5 A total from
the 1/0 24V pins of the GENERAL 1/0 connector. For maximum protection, use fast
blow fuses. When using molded cables supplied by Giddings & Lewisto connect the
MMC to the drives, no overload protection is required.

The worksheet below can be used to size the power supply required by your appli-
cation.

16
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24 VDC Power Supply Sizing Worksheet

Col A Col B
Current | # of Subtotal Current
Line | MMC Module (mA) Units (mA) (mA)
1 |[MMC-A2or MMC-A4 250
2 |MMC SERCOS 300
3 |MMC Ethernet 200
4 | Subtotal, Power Bus 1 (Add ColumnA, Lines1 or 2 and 3, 3000 mA max)
Max Actual Col A Col B
Current | Current | Number | Subtotal Current
Line | MMC Component (mA) (mA) of 110 (mA) (mA)
5 |Genera Inputs 75 75
6 |Genera Outputs 250
7 250
8 250
9 250
10 250
11 | Subtotal, Power Bus 2 (Add Column A, Lines 5-10, 5000 mA max)
12 | Axisinputs 7.5 7.5
13 |Axisoutputs 100
14 100
15 100
16 100
17 |Auxiliary inputs 7.5 7.5
18 | Fast inputs 7.5 7.5
19 | Subtotal, Power Bus 3 (Add Column A, Lines 12-18, 1000 mA max)
20 |MMC Power (Add Column B, Lines4, 11, and 19, 10,000 mA max)
21 | Other (i.e. block 1/0)
22
23
24 | Subtotal (Add Column A, Lines 21-24
25 |Total Power (Add Column A, Lines 20 and 24)
17
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Below is an example showing how to use the worksheet to cal culate the maximum
current required for atheoretical four axes MMC.

24 VDC Power Supply Sizing Example

Col A Col B
Line | MMC Component Czjnrwr:)m lj#n(i)tfs Slzrt:]tg;al Czjr;rﬁe\)m
MMC-A2 or MMC-A4 250 1 250 250
2 |MMC-S8 300
3 |MMCTCP/IIP Module 200
4 | Subtotal, Power Bus 1 (Add ColumnA, Lines1 or 2 and 3, 3000 mA max) 250
Max Actual Col A Col B
Current | Current | Number | Subtotal Current
Line |MMC Component (mA) (mA) of I/10 (mA) (mA)
5 |Genera Inputs 75 75 16 120
6 |Genera Outputs 250 250t |16 4000
7 250
8 250
9 250
10 250
11 |Subtotal, Power Bus 2 (Add Column A, Lines 5-10, 5000 mA max) 4120
12 [Axisinputs 75 75 4 30
13 |Axisoutputs 100 100t |8 800
14 100
15 100
16 100
17 |Auxiliary inputs 7.5 7.5 16 120
18 |Fast inputs 75 75 5 40
19 |Subtotal, Power Bus 3 (Add Column A, Lines 12-18, 1000 mA max) 990
20 |MMC Power (Add Column B, Lines 4, 11, and 19, 10,000 mA max) 5360
21 | Other (i.e. block 1/0)
22
23
24 | Subtotal (Add Column A, Lines 21-24 0
25 | Total Power (Add Column A, Lines 20 and 24) 5360

For this example, the maximum allowed per output of 250 mA or 100 mA was used. Actual
currents may be less depending on the types of devices that are being powered.
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Grounding the System

The ground of the MM C power source must be connected directly to a Single Point
Ground (SPG) tie block. Thetie block should be made of brass or copper, bolted
or brazed to the control cabinet. If thetieblock isbolted rather than brazed, scrape
away paint or grease at the point of contact. Put star washers between the tie block
and the cabinet to ensure good €electrical contact.

Metal enclosures of power supplies, drives, etc., should aso have good electrical
contact with the SPG.

CAUTION

The Single Point Ground should be the only common point for all the
ground lines. If not, ground loops may cause current flow between
components of the system which can interfere with proper operation
of the MMC.

Devices to be connected directly to the Single Point Ground include:

1.
2
3.
4. "Common" or "0 V" lines from power supplies that provide external power to

Plant safety ground.
Chassis ground from MM C power connector.
The metal panel or cabinet on which the MMC is mounted.

the 1/0O modules and the devices to which they are connected.

Chassis grounds from the devices themselves, such as device drivers, machin-
ery, and operator interface devices.

AC common line from the noise filter, if any.

The ground of the power source of the computer workstation, if any, from
which you monitor the system operation. An AC outlet in the control cabinet
is recommended.

Single point grounds from other control cabinets, if any, in the system.
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IMPORTANT

Y ou must ensure that the"0V" or "Common" of all devices connected
to the MMC are connected to Single Point Ground (SPG). Failure to
do so may result in erratic operation or damage to the MMC. Exam-
ples of devices connected to the MM C include the power source that
supplies 24VDC power to the MMC and devices connected to the
MMC PiCPro Port or User Port. Note that some devices (for example,
a Personal Computer) may have their "OV" and "Chassis" connected
together internally, in which case only one connection hasto be made
to SPG for that device.

Also, you must ensure that the MM C "Chassis connection is connect-
ed to SPG, and that the MM C ismounted to ametal panel or enclosure
that is connected to SPG.
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Controlling Heat Within the System

The hardware MM C case isdesigned to promote air circulation and dissipate heat.
The MMC can be mounted vertically or horizontally to take advantage of this
design. Normally no fans or air conditioners are needed. However, if the environ-
ment outside the control cabinet is hot or humid, you may need to use afan, heat
exchanger, dehumidifier or air conditioner to provide the correct operating envi-
ronment.

Table 1-1. Operating Limits for the MMC

Temperature 5t055 C(41t0 131° F)
Relative humidity 5 to 95%, non-condensing

Make sure that components installed in the cabinet with the MM C do not raise the
temperature above system limits and that any hot spots do not exceed specifica-
tions. For instance, when heat-generating components such as transformers, drives
or motor controls are installed, separate them from the system by one of the fol-
lowing:
« Place them near the top of the control cabinet so their heat output rises
away from the MMC.

« Put themin another control cabinet above or to one side of the cabinet with
the MMC. This protects the MMC from both heat and electrical noise.

The MMC itself isasource of heat, though in most installations its heat dissipates
without harmful effects. System heat is generated from power dissipated by:

1. field side input/output components

2. other components within the MMC

CAUTION

If the MMC is operated outside the recommended limits, it may be
damaged. Thiswill void the warranty.
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Handling an MMC

The case protectsthe MMC’sinterna circuitry against mechanical damagein
shipping and handling. However, like any electronics device, the circuitry can be
destroyed by:

« temperatures over 55° C (131° F)

« moisture condensing inside the module

« dtatic discharge

« exposure to a magnetic field strong enough to induce a current in the cir-

cuitry
« freezing temperatures, vibration, and other hazards

Normally thereis no need to open the case. Occasionally you must replace a bat-
tery. Moduleswith replaceable components have a diagram and detailed anti-static
precautions in the appendixes.

Wiring the System to the Application

The MMC relies on electrical signalsto report what is going on in the application
and to send commandstoit. In addition, signals are constantly being exchanged
within the system. The MMC is designed for use in industrial environments, but
some guidelines should be followed.

Giddings & Lewis continues to recommend separation of low level signals
(encoder, analog, communications, fast DC inputs) from high voltage or high cur-
rent lines. Maintain at least one inch of separation around signals.

The figure below illustrates the recommended connections when using EMC com-
pliant products. Note that a capacitor is connected to the 24 VDC supply. To pre-
vent excessive conducted emissions from aDC power source (typically 24 V) used
for digital 1/0, a 1000 picofarad capacitor should be used. Connect the capacitor
from the +24 VDC to COMMON at the distribution terminals.
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Figure 6. Recommended EMC Compliant Connections

COMMUNICATIONS |

' MMC O

ENCODER, ANALOG
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Inside a control cabinet, connect the shields of shielded cables at the MMC. The
figure below illustrate shielded cable entering/leaving the cabinet.

Figure 7. Connecting Shielded Cable

External

MMC Device

v Vv
vV V

777'\>

Cabinet Enclosure

i
The two different methods of terminating shields are used to accommodate two
different immunity requirements. Immunity required inside an enclosure is consid-
ered lower because cables are typically |ess than three metersin length and/or can
be separated from each other and from noise sources.

Immunity required external to an enclosure is considered higher because the user
may have less control over the noise environment. Low level signal cables that can
be external to an enclosure aretested at a2 KV level for electrical fast transients
(EFTs). Low level signalsthat can be less than three metersin length or can be sep-
arated from noise sources aretested at a1 KV level.
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Under the stated conditions, there will be no disturbance of digital 1/O, encoder, or
stepper operation. For analog signals, there may be momentary disturbances but
there will be self-recovery when the noise subsides.

Asageneral precaution, do not operate transmitters, arc welding equipment, or
other high noise radiators within one meter of an enclosure that has the door open.
Continueto equip inductive devices, if they arein series with amechanical contact
or switch, with arc suppression circuits. These devices include contactors, sole-
noids and motors. Shield al cablesthat carry heavy current near the system, using
continuous foil wrap or conduit grounded at both ends. Such cables include power
leads for high-frequency welders and for pul se-width-modulated motor drives.

WARNING

Use care when wiring 1/0O devices to the MM C and when plugging in
cables. Wiring the wrong device to the connector or plugging a con-
nector into the wrong location could cause intermittent or incorrect
machine operation.
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Use Differential Devices for Analog and Encoder Signals

A differential device receives or sends one signal over two wires (typically a
shielded twisted pair). The input/output voltage at the second terminal is the

inverse of thefirst. Information is received/sent as the difference between the two
voltages.

Figure 8. Differential Digital Pulse Train

SIGNALATAIlIlIl Illlll'l

INVERTED
SIGNAL AT &

DIFFERENTIAL

The advantages of using differential signals are:

1. A differential signa isless susceptible to electromagnetic noise. Static or
other interference affects both of the twisted-pair wires equally, so the differ-
ence between the normal and inverted voltage remains unchanged. A differen-

tial signal can be transmitted over a much longer distance or in a much noisier
environment than a single-ended one.

2. MMC hardware circuitry can detect signal loss from an encoder if thesignal is

differential. The application program can be set to shut down the application if
such an error is detected.

IMPORTANT

Alwaysuse differential driversor differential inputs.
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Starting an Operation

Good procedure suggests that the system should be tested each time a new applica-
tionispowered up. The DIAG LED onthe MM C should be off indicating that the
diagnostic tests were passed.

Turn off the main disconnect switch and plug the DC connector into the power
connector. Turn oninput power. The DIAG LED turns on and then turns off when
the MMC passes its diagnostic tests.

Connecting the MMC to the Application

1. Turn off the main disconnect switch in the control cabinet. If some devicesare
not powered from the control cabinet, turn them off also.

Connect the connectors according to your diagrams.

3. Turnon power to the system. The PWR light goeson and stayson. The DIAG
light goes on, then goes off in turn.
The SCAN light goes on.
The application starts to work under control of the system.

4. If an application program is not in system memory, use the download com-
mand in the PiCPro software to placeit there.
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Troubleshooting

Table 1-2 summarizes how to proceed when performing certain maintenance and/

or setup functions.

Table 1-2. Summary

In order to:

Turn off the entire application.

Turn off main disconnect (which should
also turn off all external power suppliesto
the application); unplug the DC power to
the MMC.

Wire the /O to the application.

Turn off main disconnect (which should
also turn off all external power suppliesto
the application); unplug the DC power to
the MMC.

Change the battery.

Turn off main disconnect (which should
also turn off all external power suppliesto
the application); unplug the DC power to
the MMC.

Connect/disconnect the MMC with the
computer workstation through the PiCPro
port.

Turn off main disconnect (which should
also turn off all external power suppliesto
the application); unplug the DC power to
the MMC.

Connect/disconnect the MM C with an
operator interface through the User port.

Turn off main disconnect (which should
also turn off all external power suppliesto
the application); unplug the DC power to
the MMC.

Download an application program into the
memory.

Make sure power ison (check the P LED).

Stop the scan.

From the workstation - use the Stop Scan
commands in the PiCPro software.
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This section covers two types of diagnostics; power-on and run-time.

Power-On Diagnostics

When the system is powered up, it tests itself and reports the results of thetestsin
the form of LED signals.

Power LED

If the power light (P) does not go on, or goes off during operation of the system,
check that power is still connected to the MMC. If itis, turn off the main discon-
nect switch and replace the MMC.

Scan LED
If the SCAN LED does not go on:

« Check that the power (P) light is ON.
» Check that the diagnostic (D) light is OFF.

Diagnostic LEDs

The MMC has an LED marked D which lights up briefly while its diagnostic tests
are running and then goes off. If the DIAG LED remains on, the MMC has failed
one of itstests. Follow these steps.

1. Turn off power to the system and to the application.
If the 1/O wiring is connected, remove the connector .
Remove the defective MMC from the system
Replace with anew MMC. Connect the 1/0 wiring.

a 0N

Turn on power to check diagnostics again.

NOTE

Diagnostics are run only when the system is powered up. It is possi-
ble that afailure might occur during operation. If so, its DIAG light
remains off. If you suspect that a module might be defective, cycle
power to run diagnostics again.
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Run-Time Diagnostics

While the MMC is running, other tests are performed on aregular basis with their
results also reported to you through LEDSs.

*If the POWER (P) LED on the MMC starts flashing, the battery must be replaced.
Follow the battery replacement procedure in this document.

*While the MMC isrunning, the DIAG LED will flash athree digit code signal if
thereisan error. For example, if thereis along pause-flash-pause-flash-flash-
pause-flash-flash-flash-long pause, the code is 123. The errors are described in the
LED section of this document.
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MMC CPU Module Connections

NOTE: Giddings & Lewis provides many optional accessoriesthat ssmplify wiring
the MMC to external devices. These accessories include cables to connect the
MMC to Giddings & Lewis'sline of DSM and Micro DSM drives and breakout
boxes that provide screw-terminal connections to the MMC. Consult the factory
for further information.

PiCPro Port
The PiCPro port provides serial communication for the PiCPro programming
interface.
Pin Description In/Out

1 |NC
2 |Receive Data In
3 [Transmit Data Out
4 |DataTerminal Ready Out
5 |Signa Ground In/Out
6 |NC
7 |Request to Send Out
8 |NC
9 |NC

The pinout for atypical PiCPro Port cable is shown below.

PiCPro Cable Pinout

9-pin female  9-pin female
(to PC) (to PiCPro Port)

3 to RD 2
2 to TD 3
5 to GND 5
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Block 1/0O Port
The block 1/0 port provides:

« Upto 77 expansion block 1/0 units
e 4-wire communication interface
« Upto 200 feet between block 1/0 units

Pin Description In/Out
1 [NC
2 |NC
3 |Block I/O Transmit Data+ | Out
4 |Block I/O Transmit Data- | Out
5 |Block I/O Receive Data + In
6 [Block I/0O Receive Data - In
7 |Shield
8 |NC
9 [NC

User Port

The User Port is used to communicate with atouch-screen, a hand-held controller,
or other serial interface device. The user port provides:

RS232/RS485 communication
» Baudratesto 19.2 K
« Multidrop capability

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Pin Description In/Out JPin | Description In/.Out
1 [NC 9 [RS232 Receive Data In
2 |NC 10 |RS232 Transmit Data [Out
3 |+5V Out 11 [NC
4 |RS232 Data Terminal Ready Out 12 |RS485 Receive Data+ |In
5 |RS232 Request to Send Out 13 |[R$485 Recelve Data- |In
6 [NC 14 |R$485 Transmit Data+ [Out
7 |RS232 Clear to Send In 15 |R$S485 Transmit Data- |Out
8 [Signal Ground In/Out
31



General 1/0O Port

The general 1/0 port includes:

16 24 VVDC inputs
Sink or sourcein groups of eight

Inputs 1 and 9 can trigger an interrupt on the rising or falling edge
+24VDC and 24V Common

« 1624 VDC outputs

Source only

250 mA output capacity

short circuit protected

Pin |Description [In/Out |Pin |Description |In/Out |Pin |[Description |In/Out

1 |DCOUT1 Out 16 [DCOUT16 Out | 31 [NC
2 |DCOUT2 Out 17 [NC 32 INC
3 |DCOUT3 Out 18 [NC 33 INC
4 [DCOUT4 Out 19 [NC 34 1024V Out
5 |DCOUTS5 Out 20 |1024v Out | 35 [DCSS2 In
6 |DCOUT6 Out 21 |DCSS1 In 36 |1024C Out
7 |DCOUT7 Out 22 1024C Out | 37 [DCIN9 In
8 |DCOUTS8 Out 23 |DCIN1 In 38 |DCIN10 In
9 |DCOUT9 Out 24 |DCIN2 In 39 |DCIN11 In
10 (DCOUT10 Out 25 |DCIN3 In 40 |DCIN12 In
11 (DCOUT11 Out 26 |DCIN4 In 41 |DCIN13 In
12 [DCOUT12 Out 27 |DCIN5S In 42 |DCIN14 In
13 (DCOUT13 Out 28 |DCING6 In 43 |DCIN15 In
14 [DCOUT14 Out 29 |DCIN7 In 44 |DCIN16 In
15 [DCOUT15 Out 30 |DCIN8 In
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There are 16 DC outputs on the general connector. These outputs get their power
internally from the MMC. See Figure 9 below.

Figure 9. General Outputs Connected to Loads
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There are 16 general inputs on the general connector. The inputs are configured as
two groups of eight. Each group can be configured as sourcing or sinking. Connect
the DCSS pin to +24 V for a sourcing configuration. Connect the DCSS pin to
COM for asinking configuration. You can use the internal +24 V supply. See Fig-
ure 10 below.

Figure 10. Sink/Source General Input Configuration
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Power Connection

You must provide a+24 VDC power supply as the power source for the MMC.

The power supply screw terminal connection (3 pin) is at the bottom of the CPU

section of the MMC. This+24V appears as an output at several points on the

MMC connectors. See Figure 11 below.
Figure 11. Pin Out for the 3-pin Power Supply Screw Terminal Connection

Power Source

24V DC

. +24V +24V DC

® cowm 24V DC COMMON
® D —  GROUND

SPG

The 24 VDC applied at the MMC input power connector is also available:

e To power the DC outputs

e To power the sink/source inputs

e To power the axes interface

e To power the optional Ethernet or DeviceNet modules
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MMC Analog Servo Module Connections

There are five connectors on the MM C analog module.

AXis Connectors

Each axis hasits own 15 pin high density D connector. Each axis connector pro-
vides the following signal connections:

« One 16-bit resolution analog output (+10 VDC)
« One quadrature, incremental encoder input

« Two DC outputs (24 VDC sink or source)

e« OneDC input (24 VDC sink or source)

+ +24VDC output

These signals are typically connected to the drive as shown below.

MMC Axis Signal |Connection

Analog output Drive command

Encoder input Drive encoder output

DC output 1 Drive enable input

DC output 2 Drive reset input

DCinput 1 Drive fault output

DCOSS +24V or COMMON (on MMC)

The axis connector pinout is listed below.

Pin Description |Pin Description
1 ]A 9 |DA-
2 |A/ 10 I/
3 |B 11 |+24VDC out
4 B/ 12 |COM
5 |l 13 |DCOUT1
6 |DCIN+ 14 |DCOUT2
7 |DCIN- 15 |DCOSS
8 |[DA+

The metal shell of the 15-pin connector istied to the chassis ground terminal on
the MM C power connector. Cables provided by Giddings & Lewiswill have the
shield connected to the metal shell of the cable connector. If you use other cables,
be sure to connect the shield to the metal shell of the connector.
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The DC outputs can be configured for either sink or source operation. When the
DCOSS pin istied to the +24V, the outputs will be in a source configuration. See

Figure 12 below.

Figure 12. Source Configuration
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When the DCOSS pinistied to COMMON, the outputs will bein asink configura-
tion. See Figure 13 below.

Figure 13. Sink Configuration

MMC Axis Connector

DC OUT 1

Drive

+24V

:
| s

} DC OUT 2

RN

Drive Enable

+24V

G

+24V

COM

L

Sinking Outputs

Drive Reset

Sourcing Inputs
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The analog output is connected to the drive command input. Twisted pair wire
should be used to make the connection between the analog output and the drive.
See Figure 14 below.

Figure 14. Axis Analog Output Connected to Drive Command Input

MMC Axis Connector Drive

’ ]
DA+ | g

M}( )wa v

DA-

[/vvv“_ A
9

L

Driveswill typically have an output signal indicating that the drive is operational.
This"drive ready" signal can be connected to the Axis DC Input. One of the input
pins should be connected to either +24V or COM. The remaining input pin should
betied to the input signal that will be switching. See Figure 15 below.

Figure 15. Axis DC Input Connected to Drive Ready

MMC Axis Connector Drive
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DCIN+ | g
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The encoder output signals from the drive should be connected to the encoder
input on each axis. The MMC analog section accepts RS422 level differential
inputs. The encoder signals should be quadrature type. All encoder wiring between
the MM C and the drive should be shielded twisted pair. NOTE: The encoder input
on the auxiliary connector isidentical to the encoder inputs on the axis connectors.
See Figure 16 below.

Figure 16. MMC Encoder Inputs Connected to Drive Encoder Outputs

MMC Axis Connector Drive
A |1 A
X <
A |2 A
B |3 B
e <
B/ |4 B/
I |5 |
O
Ty |10 I
1
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Auxiliary 1/0 Connector
The auxiliary 1/0 44-pin connector provides the following inputs:

One quadrature, incremental encoder channel (1 Mhz frequency, RS422
interface)

Five fast DC inputs (one per encoder input) for high speed position latch-
ing)

One 12-hit resolution analog input channel

12 optically isolated DC inputs

+24 VVDC output

+5VDC output

Seven Shields

The auxiliary 1/0 connector pinout for the MM C-A4 (4 axes) is listed below.

Pin | Description jPin Description jPin | Description
1 |A 16 |[FASTIN1+ 31 [DCSSA
2 |A/ 17 |[FASTIN1- 32 [DCIN1
3 |B 18 |SHIELD 33 |DCIN2
4 |B/ 19 |[FASTIN2+ 34 [DCIN3
5 |l 20 |FASTIN2- 35 [DCIN4
6 |I/ 21 |SHIELD 36 |DCIN5S
7 [SHIELD 22 |FASTIN3+ 37 [DCING
8 |+24VDCout | 23 |FASTIN3- 38 |DCSSB
9 |+24VvDCout | 24 |SHIELD 39 |DCIN7
10 |COM 25 |FASTIN4+ 40 |DCINS
11 |COM 26 |FASTIN4- 41 |DCIN9
12 |+5VDC out 27 |SHIELD 42 |DCIN10
13 |ANLGIN+ 28 |FASTINS+ 43 |DCIN11
14 |ANLGIN- 29 |FASTINS- 44 |DCIN12
15 [SHIELD 30 [SHIELD
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The auxiliary 1/0 connector pinout for the MMC-A2 (2 axes) is listed below

Pin Description jPin Description JPin Description
1 |A 16 |[FASTIN1+ 31 |[DCSSA
2 |A/ 17 |FASTIN1- 32 |DCIN1
3 |B 18 |SHIELD 33 |DCIN2
4 |(B/ 19 |FASTIN2+ 34 |DCINS
5 |l 20 |FASTINZ2- 35 |DCIN4
6 |I/ 21 |SHIELD 36 |DCINS
7 |SHIELD 22 |NC 37 |DCING
8 [+24VDCout § 23 |NC 38 |NC
9 |+24VDCout | 24 ([SHIELD 39 |NC
10 |COM 25 [NC 40 [NC
11 |COM 26 |NC 41 |NC
12 |+5VDC out 27 |SHIELD 42 |INC
13 |[ANLGIN+ 28 |FASTINS+ 43 |NC
14 |ANLGIN- 29 |FASTINS- 44 INC
15 |SHIELD 30 |SHIELD

Each encoder channel has afast DC input associated with it. The fast input can be
used to latch the encoder position. Shielded twisted pair wiring should be used for
all fast input connections. The fast inputs can be connected in either a source or
sink configuration. The source configuration isillustrated here. See Figure 17

bel ow.

Figure 17. Fast Inputs Connected Using Shielded Twisted Pair (Source)
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The fast input sink configuration isillustrated. See Figure 18 below.
Figure 18. Fast Inputs Connected Using Shielded Twisted Pair (Sink)
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There are 12 general purpose inputs on the auxiliary connector. The inputs are con-
figured as two groups of six. Each group can be configured as sourcing or sinking.
Connect the DCSS pin to +24 V for a sourcing configuration. Connect the DCSS
pinto COM for asinking configuration. You can use the internal +24V supply. See
Figure 19 below. The 12 inputs are available on the four axis MMC. The two axis
MMC has six inputs. See the pinouts on pages 39 and 40 for those connections.

Figure 19. Sink/Source Connections using Internal +24V Supply (4-Axis MMC)
MMC AUX Connector

+24V
DCSSA 31 l
DCIN 1 32
DCIN 2 33 SINKING INPUTS
DCIN 3 34
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DCIN 6 37
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Or you can use an externa +24V supply. See Figure 20 below.
Figure 20. Sink/Source Connections using an External DC Supply (4-Axis MMC)

MMC AUX Connector

+24V
DCSSA |31
DCIN1 {32
DCIN2 |33 :| SINKING INPUTS
DCIN3 |34
DCIN4 |35 l
DCIN5 |36 1
DCING |37
DCSSB |38 v2av
DCIN7 |39
DCIN8 |40 ;il
DCING |41
DCIN10 |42 SOURCING INPUTS
DCIN11 |43
DCIN12 |44
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LEDs

There are three LEDs on the top of the CPU section of the MMC.
Figure 21. LEDs

S P D

Below isalist of the LEDs and what they mean.

Scan (S) Green

ON The processor is executing the application program.
OFF Scan islost and there is an orderly shut down procedure followed.

Power/Battery (P) Green

ON Power is on to the system and the battery is OK. It indicates that the on-board +5
VDC supply iswithin tolerance.

OFF Power is off.

Flashing | Power ison to the system (+5V supply is OK) but the battery is bad. Replace lith-

ium battery. See replacement procedure that follows.

Diagnostic (D) Yellow

ON On briefly during startup diagnostics. If it remains ON, module has failed startup
diagnostics.

OFF Normal operation

Flashing | Flashes error codes (listed below) under certain conditions.
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Diagnostic Error Codes

While the MMC isrunning, the DIAG LED on the CPU module will flash athree
digit code signal if thereisan error. For example, if thereis along pause-flash-
pause-flash-flash-pause-flash-flash-flash-long pause, the code is 123. The errors

Code
123

124
125

126

127

222

22

232

are described below.
Error

Scan too long

Excessive overhead

I nsufficient memory

No hardware bit memory

No software bit memory

Driver error

Master rack error

Communications error

Expansion rack error

Description

A ladder scan loss has occurred because the CPU
takes more than 200 ms to scan the application pro-
gram.

Whenever the scan light is out, the discrete outputs go
to the OFF state and the anal og outputs are zeroed.

The system overhead update time is excessive.

There is insufficient memory on the CPU to run the
current program.

There is no bit memory installed on the CPU and the
program requiresit.

There is no bit memory capability via software and
the program requiresiit.

No driver support on the CPU for the I/O module.
Update your system EPROMSs.

The 1/0O modules in the master rack do not match
what was declared in the hardware master declaration
table. The number of flashesin the third digit ()
identifies the dlot number that isin error.

A failure has occurred in remote |/O communications.

The 1/0 modulesin the block 1/0 modules do not match
what was declared in the expansion hardware declaration
table.

For block 1/0 modules:

The number of flashesin the second and third digits
indicates the block 1/0 module (01 through 77). The
second digit will flashal -7, 10for O. Thethird digit will
flashal-9, 10forO.

For example, if the second digit flashes 3 times and the
third digit flashes 10 times, the module is 30.
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Theories of Operation

This section covers the theories of operation for the MMC.

Figure 22. Locations of Input, Output, Encoder Pins on the MMC-A4 Unit

15-pin Axis Connectors

1 Analog Output
1 Encoder Input
2 DC Outputs

1 DC input

44-Pin AUX Input

12 DC Inputs

5 Fast DC Inputs
1 Encoder Input
1 Analog Input

44-Pin General I/O

16 DC Inputs
16 DC Outputs
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MMC CPU Theory of Operation

The MMC converts input power into DC power at voltages of + 5V, + 15V, and

- 15V and supplies them to the logic side of the system.The same supply that
powers the MM C can be used for the fieldside of the system. Optionally, an exter-
nal power supply (or supplies) can be used for the field side of the system. Such
supplies are not routed through the MM C, but they should all have the same power
cut-off switch asthe MMC.

CAUTION

Always shut off power at the main disconnect switch before you be-
gin to work on the MMC.

The MMC does the following:

Performs diagnostic tests.

Checks the battery.

Performs routine maintenance tasks.

Executes the application program.

Communicates with the /0.

Maintains communication with the workstation through the PiCPro port.

Maintains communication with the user interface device through the user
port. (Detailsfor this communication depend partly on the type of interface
device. Refer to the manual that comes with the device.)

Provides block 1/0 capability.
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Application in Flash

The MMC has aflash chip on board that allows you to load an application program
into it. Thisis standard on the MMC. Having the application in the standard flash
chip ensuresthat you will not lose the application if the battery fails. On power up,
the application is transferred from the flash chip to RAM asit iswhen directly
downloaded from PiCPro.

To place the application in flash:
1. Compilethe application into a hex filein PiCPro.

2. Usethe Download Hex command in PiCPro to download the application into
flash.

Even though you have placed an application in flash, you can still download and
run a different application from PiCPro. However, when you cycle power on the
MMC, the application in flash will always be placed into RAM.

General 1/0 Output Theory of Operation

Each of the 16 outputs on the general 1/0 connector is a solid state switch rated at
250 A. Itturnson or off according to the logic state sent to it by the CPU. If the
CPU sendsit alogic 1, the switch closes and the device is powered. If the CPU
sends alogic 0, the switch opens and power to the deviceis cut off. The CPU
updates the logic state for each switch every time it scans the program.

Thelogic side of the switch isoptically isolated from the field side. If you need to
know whether voltage is actually present at the field side, use a voltmeter.

There are two groups of eight outputs: group A = output 1 through output 8, group
B = output 9 through output 16. Each group is capable of detecting a short circuit
condition. When a short circuit condition is sensed, all outputsin the group are
turned off and remain off for approximately 100 ms regardless of ladder activity.
After 100 ms, the ladder again controls the outputs. In addition, each output is pro-
tected with internal clamping diodes. Without clamping, high voltage transients
(kickback) from inductive loads might damage the module.

Protecting from an Inductive Load

Resistive and inductive loads can be connected to the MM C General outputs and
controlled by the system with no precautions other than making sure they have a
connection to the common of the DC power supply.

Inductive loads have an electrical "kickback" when current is stopped. This can
damage or destroy the output switching device. Each output has a diode through
which reverse current can be safely routed.

The internal diode works with an inductive load. When an output is energized,
represented by a closed switch, current passes through the load into the common
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line. When the output is de-energized, represented by an open switch, current
stops and the inductive field collapses. The state of the outputsis controlled by the
CPU. This creates areverse voltage across the load called "kickback" which tries
to continue the current. The voltage isin series with the DC power supply. The
combined voltage appears across the output switching device in the module.

If thiswere the only path available, voltage across the device would peak at several
hundred volts. Theinternal diode provides another path for current. Thislimits
the peak reverse voltage across the load to lessthan 1 V. Every switch has this pro-
tection so you can connect an inductive load to any point.

Figure 23. Diagram of Internal Protection for Inductive Loads

DC DC
power supply MMCPOWER power supply MMCPOWER
oV Ve CONNECTOR -~ vt oV Ve CONNECTOR ~ General Output :
= | s

®_ ¢ Output ® output
: switching . switching
. ®  device - : # device |
INDUCTIVE . INDUCTIVE ) s
LOAD . LOAD !
'()()() +DCOUT1 : +H(H) DCOUT1 I )

a) Output energized b) Output de-energized AAZ3.0690

Analog Output Theory of Operation (Axis Connectors)

The CPU sends the anal og output section a 16-bit digital word for each analog out-
put channel used. Each digital word is converted to acorresponding voltage within
therange of £10V. The voltage is buffered and brought out to a pair of I/O con-
nections as adifferential type voltage output. Thisoutput isless subject to interfer-
ence from electrical noise than a single-ended output would be.

You can adjust each analog output channel in software for offset adjustments, gain
scaling, and unipolar outputs.

For safety reasons, all outputs are automatically reset to 0V when a scan loss con-
dition occurs.
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Encoder Theory of Operation (Axis and AUX Connectors)

OUTPUT

> |

wl

The encoder section uses differential type inputs to interface with up to five inde-
pendent incremental encoders. These inputs accept RS422 level quadrature sig-
nals.

A gquadrature encoder sends square wave type signals. When the shaft rotates at a
constant velocity, the A and B outputs are square waves and are at the same fre-
guency. However they are out of phase with each other by 90°. When the encoder
shaft rotatesin one direction, each A pulse leadsthe corresponding B pul se by 90°.
When it rotates the other direction each A pulse lagsits B pulse by 90°.

The signalsillustrated in Figure 21 indicate that the encoder shaft rotates in one
direction at first. Its speed of rotation decreases to 0 and then it starts rotating the
other direction. The signals are shown as differential. A isthe inverse of the signal
A and B isthe inverse of signal B.

Figure 24. Signals Transmitted by a Quadrature Encoder with Differential Outputs

ROTATION SPEED
0

AA71-2290

The maximum input frequency is 250,000 lines per second, which resultsin
1,000,000 Feedback Units (FUs) per second.

Figure 25. Counting Quadrature Pulses

The module counts positive and negative transi-
; :  tionsat both channel A and channel B. One
A _T Y4 v AN . quadrature cyclein this case gives 4 Feedback

s | Bax C i Units.

—_—

There is a 24-bit up/down counter for each channel. It isincremented or decre-
mented on each A, B edge. Thereisaso a 24-bit latch associated with each
encoder channel.

The module can be programmed so that the counter valueis "latched" or stored
under one of these conditions:

e anindex pulse from the encoder
e apositive or negative transition of the fast input
« thenext index pulse after the required transition of the fast input

Each of the five 24-bit latches has afast 24 VDC input associated with it. Each
input isoptically isolated. Thisinput isintended to receive asignal from adevice
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other than an encoder. It istypically used for referencing or synchronization pur-
pOSEs.

Fast input characteristics include:

 thedetection of asignal occursfaster than it doesfor the DC inputsin other
modules, dueto lessfiltering. Because of thisthereis also less noise
immunity.

« theresponseto afast input signal isindependent of ladder scan time. The
module can be programmed to latch aposition count as soon asthisinput is
detected.

Analog Input Theory of Operation (AUX Connector)

There is one differential analog input channel on this module. The input range is
+10VDC. The analog input voltage is sampled every 100 psec by a 12-bit A/D
converter. The most recent conversion result is stored in an on-board register. This
register can be read at any time by the CPU.

The analog input signal passes through a common mode and differential mode fil-
ter prior to being applied to the A/D converter. These filters improve the noise
immunity of the module.

DC Output Theory of Operation (Axis Connector)

Each axis output is an optically isolated solid state switch. It turns on or off accord-
ing to the logic state sent to it by the CPU. When the switch turns on, current flows
through the switch. When the switch turns off, current flow stops.

These outputs are intended to interface with the drive enable and drive reset inputs.
When an output is turned on current can flow through the switch in either direc-
tion. This alows the outputs to be connected in a sink or source configuration.

For safety reasons, all outputs turn off (no current flow) when a scan loss condition
occurs.

DC Input Theory of Operation (Axis, AUX, and General Connectors)

Each input isguaranteed "on" at 14 to 30 VDC and guaranteed "off" at 0to 5VDC,;
polarity doesn't matter. Itson/off stateisconverted to acorresponding logic 1 or O.
Thislogic state is transmitted through the system bus to the CPU module, where
the processor uses it as data in the ladder program. The logic side of theinput is
optically isolated from the field side.

The shaded blocksin the figure that follows show the limits specified by the IEC.
The lines show the maximum and minimum V/I of the inputsin this module. The
voltage/current curve in this graph shows that the input module is well within the
IEC Type 1 limits.
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Figure 26. Input Characteristics Compared to IEC Standards

Un
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IMPORTANT

Switching devices can sometimes have a leakage current that ex-
ceedsthe T, (current allowed when off) of an input module. In or-
der to use such adevice, an impedance (typically, aresistor) needsto
be used in parallel with the inpuit.

For example, some of the newer proximity switches usetwo wiresin-
stead of three. The third wire was used for a power or ground line.
Without the third wire, the switch iseasier to install. However, it re-
guires more leakage current in the off state to power itsinterna cir-
cuitry.

Asaconservative estimate, use the following formulato calculate an
external resistance value. It keeps the input voltage at or below 2.4V
when the switching device isin the "off" state.

2.4V >R
Switch Leakage—0.75mA

If the switch leakage specification is< 1.7 mA, then:
2.4V

1.7-0.75mA

Use aresistor lessthan or equal to 2.5 K Q. Be surethat the wattage
is adequate for the resistor when the switching device isin the "on"
state remembering that:

> 2.5KQ

p=¥
R
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Replacing the MMC Battery

Follow the procedure below to replace the MM C battery when the"P' LED is
flashing.

1.

After DC power has been applied to the MM C for at |least five minutes, turn off
power. This ensures that the contents of memory will not be lost while the bat-
tery isremoved. Disconnect the input power connector from the MMC.

Remove the MMC (including any optional modules) from the cabinet.

Use astatic-free work surface if possible. Ground yourself using a properly
grounded wrist strap before you open the case. These are standard precautions
before handling any el ectronics component.

Lay the MMC system on the work surface. If there are no optional modules
attached, remove the cover by removing the five screws, two on top, two on
the bottom, and one on the right side of the MMC.

If there are one or more optional modul es attached, remove the four screws that
attach the first optional module and remove the MM C from the optional mod-
ules.

WARNING

DO NOT touch any of the capacitors.

Do not touch the pinson any of the ICs; even with precautions against
static you may destroy the circuitry.

Use Figure 27 to locate the battery. Note how it is oriented.
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Figure 27. Battery Location in MMC

Battery Clip

\

o]
S e
e ]

Connectors

Not all components shown

6. Usea screwdriver to gently pry up the battery clip. Slide the battery out.
Replace it with a3V coin cell, BR2032 battery, + side up.

7. Screw the cover or optional modules back on. Return the MM C to the cabinet.
Connect the power cable. Turn on power and check the LEDs.
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Specification Table

Characteristic

MMC specifications

Part Number

App RAM User 8 4 2 1 5 .25

Speed [ Mem | Mem [ Mem | ms | ms [ ms [ ms | ms | ms

Models available

Number of servo axes available at six
update rates*

MMC-A2 503-26606-21
MMC-A4 503-26606-41
MMC-S8 503-26606-00

32MHz | 256K | 128K | 64K 4 4 4 4
32MHz | 256K | 128K | 64K 4 4 4 4 2
32MHz | 256K | 128K | 64K NA | NA | NA | NA | NA | NA

*Consult Giddings & Lewisfor assistance if you want to exceed the number of

axesin this chart.

CPU 32 bit RISC processor with numeric coprocessor
Battery 3V Coin Cell, BR2032 lithium battery

CAUTION for Lithium Batteries

Danger of explosion if battery isincorrectly replaced. Replace only with the same or equiva-
lent type recommended by the manufacturer. Dispose of used batterries according to the

manufacturer’s instructions.

Flash Disk

2 Megabytes

Memory

1 Megabyte max.

PiCPro Port (to workstation)

RS232 seria port, secured protocol
Software selectable baud rate to 57.6K

User Port (to seria interface
device)

RS232/RS485 serial port
Supports RTS/CTS hardware handshaking
Software selectable baud rate to 19.2K

Input voltage

20vDCto30VDC

Input power

250 mA plus 1/0O power

Time-of-day clock

Clock tolerance

Access via PiCPro 10.2 and above or your application
program

At 25°C (77°F),x1 second per day
Over temperature, voltage and aging variation,
+2/-12 seconds per day

Operating temperature range

5°Cto 55°C (41°F to 131°F)

Storage temperature range

-40°C to 85°C (-40°F to 185°F)
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Humidity

5 to 95%, non-condensing

CE Marked

Conformsto Directives 73/23/EEC, 89/336/EEC, 92/31/
EEC, 93/68/EEC by conforming to the following stan-
dards:

EN 50081-2:1993 EMC Generic Industrial Emissions
EN 50082-2:1995 EMC Generic Industrial Immunity
EN 61131-2:1994/A11:1996 Low voltage directive
requirements for programmable controllers

Operates with emissions below EN55011/ CISPR 11
ClassA limits

lmmune to:

» Electrostatic discharge (4K V contact mode, 8K V air
discharge) per EN61000-4-2

* RF electromagnetic fields per EN61000-4-3, ENV
50141, and ENV50204

» Electrical fast transients per EN61000-4-4
» Magnetic fields per EN61000-4-8
Refer to the EMC Guidelines for more information.

UL and C/UL Listed

In process

Physical size

2.25" wide x 9.6" high x 5.3" deep
57.15 mm x 243.84 mm x 134.62 mm

Analog Output

Output channels 20r4
Resolution 16 bits
Output voltage range +10VDC
Maximum output current (1K Q | £10 mA
|oad)

Power on output voltage 0V 100 mVv
Scan loss output voltage 0V £100 mV

Accuracy +0.375% of FSR  Drift + 50ppm/°C
Update rate 68 sec

Analog Input

Input channel 1

Resolution 12 bits
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Input voltage range 10V

Accuracy +0.2% of FSR
Samplerate 100 psec
Common mode filter 3dB @ 10K Hz
Differential mode filter 3dB @475Hz
Encoder Input

Input channels 3or5

Input receiver type

2632 differential RS422 type receiver

Encoder signals

Differential quadrature

Input threshold +750 mV
Input termination 120 Q
Maximum input voltage 5V

Maximum A or B input frequency

250 K Hz (1 M feedback unit count rate)

Fast input voltage

Nomina 24 VDC, maximum 30 VDC

Guaranteed on voltage 15VvDC
Guaranteed off voltage 5vVDC
Turn on/off time 1ms

General, Auxiliary and Axis DC
Inputs

Configuration The general inputs are divided into two groups of eight .
Each group can be configured for sourcing or sinking.
The auxiliary inputs are divided into two groups of six
inputs. Each group can be configured for sourcing or
sinking. The axis inputs have one input per axis. Each
input can be configured for sourcing or sinking.
Operates with IEC Type 1 inputs (per IEC 1131=2).

Input voltage Nominal 24 VDC, maximum 30 VDC

Guaranteed on voltage 15vDC

Guaranteed off voltage 5VDC

Turn on/off time 1ms
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General DC Outputs

Number of outputs

16 outputs

Input voltage

Nomina 24 VDC, 30 VDC maximum

Configuration

Two groups of eight solid-state switches.

Protection of logic circuits

Optical isolation between the logic and field side, tran-
sient suppression on the 24V external supply

Maximum current

.25 A per output

Voltage range 24\VDC nominal, 5to 30vVDC
Switch characteristics Solid-state switches

Time delay on for resistive loads | 50 psec max

Time delay off for resistive loads | 50 psec max

Leakage current in off state 0.5 mA max

Switch voltage, maximum ON 1VDC max

Short circuit protection for each
group

15 A (max) pulses for about 130 psec every 100 msec
until short is removed

Scan loss response

Outputs turn off

Axis DC Outputs

Number of outputs

2 outputs per axis

Configuration

Each set of axis outputs can be configured as sourcing
or sinking.

Maximum current

100 mA per output

Voltage range

24V DC nominal, 5to 30 VDC range

Scan loss response

Outputs turn off

Auxiliary DC Output

+5VDC 150 mA maximum current available. Connectionsto
this point should be over short distances and away from
electric noise signals.
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