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INTRODUCTION

Thank you for selecting Industrial Indexing Systems’ Emerald Series products. You join many other
companies around the world in your choice of these powerful, flexible motion control products.

The EMC-2005 embodies a blend of open architecture features with a true real-time operating system. The
result is a state-of-the art performance and superior connectivity to other systems and network components.

The EMC-2005 has a wide array of features, including a 64-bit MIPS processor, SERCOS Interface™,
DeviceNet/CanBus port, two RS-232 ports, Encoder master follower input, programmmable limit switch
(PLS) Functions, 2 software simulated motors (pacers), failsafe watchdog timer and high visibility status
displays. The EMC-2005 also offers 2 PClI Mezzanine slots (PMC) for interfacing a large selection of
optional features, including a master follower resolver, Ethernet, removable memory, embedded PC and
modem.

The controller is programmed using our friendly Emerald Motion Programming Language (EML) and
powerful new Emerald Development Environment (EDE) software tools for the PC.

MAY 2005 INTRODUCTION ix
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SECTION 1 - OVERVIEW

This manual is organized so that information is easy to find and easy to use. It begins by detailing how to
identify the EMC-2005 Controller and its options. This section is followed by a general description of the
product and its components. Next, a comprehensive hardware specification is provided followed by
connector wiring diagrams. The section that follows documents the controller status displays. Sections on
EMC-2005 installation guidelines and cables drawings round out the manual.

1.1 IDENTIFYING THE EMERALD CONTROLLER

Emerald Controller packages can be identified as follows.

Your EMERALD Controller model number uses this designation:
EMC-2005XXX

WHERE:
XXX = option list in alphabetical order

Ethernet Single Slot PMC Card

Removable memory port single slot PMC card
Master resolver single slot PMC card
Embedded PC dual slot PMC card

Modem single slot PMC card

DeviceNet Scanner Software

wWZoTxommOmMm

Example: EMC-2005ERS

DeviceNet Scanner Software
Master Resolver PMC
Ethernet PMC

MAY 2005 PAGE1-1
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SECTION 2 - DESCRIPTION

The Emerald EMC-2005 product is a SERCOS Master servo motion controller, with the ability to
command up to 16 SERCOS Slave Devices. The application program that operates the controller is
created on a PC using the EDE software tools and sent serially to the controller via an RS-232 link.

NOTE
All commands used by the EMERALD are part of the Emerald

Motion Language (EML). Refer to the Emerald Development
Environment (EDE) PC tools online help for detailed
information on the commands and their proper usage.

The external connections that exist on the Emerald are shown in , and consist of 2 RS-232

ports, DeviceNet/Can Bus port, Master Encoder Input, SERCOS Transmitter and Receiver, as well as a
Hardware Watchdog and power connections.

KK
EMERALD, et toer

INDUSTRIAL INDEXING SYSTENS
SEREES L]

— SYSTEM
STATUS DISPLAY

—— DEVICENET/CAN BUS
STATUS DISPLAY

— DEVICENET/CAN BUS
CONNECTOR

PMC OPTION #2 ——|

—RS232 PORT 1
LOCATION

——RS232 PORT 2

—— ENCODER
CONNECTOR

PMC OPTION #1
LOCATION

N

—— POWER/WATCH DOG
CONNECTOR

—
—)
INDUSTRIAL INDEXING SYSTEMS

Figure 2.1 - Emerald Layout
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21 COMPONENTS
2.1.1 STATUS INDICATORS

212

NOTE
For indicator status information, refer to Section 5 - Status

& Error Codes.

Controller Status Display - This single seven-segment LED display with decimal point provides
status information of various operating conditions.

SERCOS Status LEDs - This 4 LED Array indicates the status of the SERCOS Interface™.
DeviceNet Status LEDs - The combination of these 2 bi-color LEDs indicates the status of

DeviceNet network or Can Bus.

CONNECTORS

NOTE
For proper pinouts for each connector refer to Section 4 -
Emerald Wiring.

PORT 1 - This 6-pin RJ-11 connector is an RS-232 serial communication port. It uses a custom
protocol to communicate with the EDE software tools on a PC. This port also facilitates firmware
download.

PORT 2 - This 6-pin RJ-11 connector is an RS-232 serial communication port. It can be used to
communicate with the IS OPI-50 or similar RS-232 type device. The protocol is selectable
through the EML programming language. This port does default to the custom protocol for
communicating with the EDE software tools on a PC.

PORT 3 - This 5-pin header is a DeviceNet/Can Bus interface port. The Emerald can operate as
both a slave (standard) and master scanner (optional) on a DeviceNet network. EML program
data and EMERALD System Status Flags can be sent or monitored over this Network

ENCODER - This 10-pin header is a high-speed master encoder pulse input.

WD/24V - This connector is used to connect the required 24VDC external power supply. This
connector also provides a normally open hardware watchdog output for external monitoring of the
EMERALD operation. The watchdog output contact will be closed when the Motion Application is
executing.

RX - This SMA style interface port is the SERCOS Fiber Optic Receiver. This is return connection
for SERCOS Interface Ring.

TX - This SMA style interface port is the SERCOS Fiber Optic Transmitter. This connection is the
start of the SERCOS Interface Ring.
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SECTION 3 - EMERALD SPECIFICATIONS

3.1 GENERAL

Weight 5.8 lbs /2.2 Kgs

Dimensions Width 4.80in (121.9 mm)

Height 12.5in (317.4 mm)

Depth 7.28in (184.8 mm)

Recommended 12.00 in (304.8 mm) (See )
Panel Depth

3.2 POWER REQUIREMENT

Supply Voltage 24 volts DC + 10%, Class 2 power supply
Supply Current .75 amps max. with no PMC option cards installed.

3.3 SERCOS INTERFACE

Interface Version | V01.02

Topology Multi drop fiber optic ring
Transmission 2,4, 8 and 16 MB/second
Rates

3.4 ENVIRONMENT

Storage -10 to 70°C/14-158°F

Temperature

Operating 0 to 50°C/32-122°F

Temperature

Humidity 35 to 90% Relative Humidity, non-condensing

Shock and 1Gorless

Vibration

Operating Free of dust, liquids, metallic particles and corrosive gases.
Conditions Use in a pollution degree 2 environment.
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3.5 COMMUNICATION PORTS

Port 1 Classification: RS-232
Data Transfer: EMC Packet protocol
Protocol: 38400 baud, 1 stop bit, 8 data bits, No parity
Port 2 Classification: RS-232
Data Transfer: EMC Packet protocol (default), Programmable
Protocol: Configurable
DeviceNet / Classification: CAN bus
CAN Bus DeviceNet: Data Transfer and Protocol are defined by the DeviceNet
specifications. OR
CAN Bus: IS unique software protocol for easy to use multidrop control.
Reference IB-11B023.
Fiber Optic Classification: SMA style - SERCOS compatible Fiber Optics
Transmitter/ SERCOS: Data Transfer and Protocol are define by the SERCOS
Receiver Specification (IEC-61491 or EN-61491).

3.6 ENCODER INTERFACE

A quad B with Three differential Inputs.
marker Input Frequency DC to 1.5 MHz.
ON: 5V+5% @ 20mA max.
OFF: 1V45% less than 1mA.
Trap Input for trapping encoder’s 32 bit signed position.

24V+10% @ 10 mA max.

Max. Trap Rate 1 kHz.

Trap Register is updated on falling edge of input. Consult factory for availability of
rising edge Trap Input.

3.7 WATCHDOG PROTECTION

Contact Type Relay normally open dry contact
Rating Up to 28 VAC/VDC, 1.0 Amp Maximum
PAGE 3-2 MAY 2005
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SECTION 4 - EMERALD WIRING

This section details the pinouts of the external connectors on the EMERALD controller. Refer to
for part numbers of cables to interface to these connectors.

41 PORT1 & PORT 2

The ports are used for communication and use RJ-11 connectors to interface to respective devices. The
port 1 & port 2 pinouts are shown in

PORT 1 & PORT 2

=

(®)]
@)l
~
(&N

21

[1] NC
L 2] NC
L [3] RECEIVE
L [4] SIGNAL GROUND
(5]
(6]

TRANSMIT
NC

Figure 4.1 - Port 1 & Port 2

4.2 PORT 3 (DeviceNet/Can Bus)
DeviceNet/Can Bus is to be powered by a 12 to 24 volt, Class 2 power supply.

The DeviceNet/Can Bus pinouts are shown in

DEVICENET/CAN BUS
12 5 4 3

LO o o o OJ
L~ | |
[5] V+

L [4] CAN_H
L [3] DRAIN/SHIELD*
[2] CAN_L

[1] v=

*The Emerald has no internal connect
to this pin to ground, earth, or otherwise.

Figure 4.2 - DeviceNet/CAN Bus
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4.2.1 WIRING RECOMMENDATIONS

A.

A termination resistor at either end of the Can Bus trunk.

e Termination Resistor Specifications
121 ohm

1% Metal Film

Y, Watt

Ideally the Drain Wire (pin-3) should be tied to the supply ground at the power supply. At
that power supply the ground should be tied to earth.

DeviceNet Specifications for further wiring concerns can be found with the Open
DeviceNet Vendors Association (ODVA).

Signal

Example Power Tap

Signal

Shield/Drain Wire

V-

V+

Protection

Protection

U

—

U

Schottky
Diode

[

Supply Cable

or wire

V+

Network
Supply

Figure 4.3 - Diagram of DeviceNet Power Tap

PAGE 4 -2
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4.3 ENCODER INTERFACE

The Encoder interface connector pinouts are shown in

ENCODER
CABLE
CONNECTOR
[9—10] EARTH (SHIELD)
100 0O 9
. 5 [7] ENCODER TRAP HI
Q B (8] ENCODER TRAP LO
5] CHANNEL M
6 O 5 [ -
@ . (6] CHANNEL M
4 3
@ [3] CHANNEL B
: o [4] CHANNEL B
(1] CHANNEL A
(2] CHANNEL A
NOTE: CHANNEL A MUST LEAD CHANNEL B
FOR CLOCKWISE ROTATION OF ENCODER.

Figure 4.4 - Encoder Interface Connector Pinouts
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44 POWER AND WATCHDOG CONNECTER

The 24-volt, Class 2 power supply is to be used to power the EMC-2005.

The pinouts of the WD/24V connector are shown in

S

J o

OO AN

P

J1

WATCH [~
DOG ——

+24V

24V RET

EARTH

g ~ N DO

Figure 4.5 - Power and Watchdog Connection

4.5 SERCOS INTERFACE TX/RX

The SERCOS Interface™ is a multi-drop fiber-optic ring with 1 Master Controller command multiple Slave
devices. The EMERALD acts as the Master Controller in this arrangement.

FROM LAST
SERCOS
COMPATIBLE
DEVICE

Ema

- EMC | 2000
0
' Rx. O 5
Tx 2
r © D
0
B
\ [

n
9

SERCOS
COMPATIBLE DEVICE

Tx
@_
Rx
TN
SERCOS DEVICE 1
@)
EEEEE]
=
5
i
2]
T
g ||e—
A=
&
=0
ol 0 1815

>

TO NEXT
SERCOS
COMPATIBLE
DEVICE

Figure 4.6 - Typical SERCOS Ring
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SECTION 5 - STATUS & ERROR CODES

5.1 CONTROLLER STATUS
SYSTEM STATUS PROGRAM ERRORS
[[]PROGRAM LOADED [P]+[0Jowoe ey zero
[ FROGEAM RUNNING A" W/FLASHING DOT= [B]+[ 1] LLEGAL ARGUMENT
(A REC TS BB G W/souD poT= [P]+[Z] sereos pevice wrone sTATE
[[]SYSTEM RESET (NO APPLICATION) [P]+[3]stack overrLow
[F]LoSS OF PROGRAM/FLASH FAILURE [P]+[H]sack unpERFLOW
[c]cearing FLasH [P]+[5] oNET DEVICE WRONG STATE
[-]Low Power [P]+-[G]oner que FuL
[6] svsTem BooTING [F]+[ 1) reserven
NOV RAM FAILURE [F]+[g]reserveD
[£]cacke error P+ NG PROc kA “Sarevenr
[[]sYsTEm ReSET (NO 0.5) [P]+-[n] APPLICATION MEMORY ERROR
[P] 4[] excessive cau ELEMENTS PER INTERRUPT
SYSTEM ERRORS SERCOS ERRORS
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Figure 5.1 - Controller Status
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5.2 SERCOS STATUS DISPLAYS

OO0 |@||O|O [ |[O[[O[#|[O|O[|X#|[O[O[O || |*|*|*

OFF *

SERCOS PHASE 0

SERCOS PHASE 1

SERCOS PHASE 2

SERCOS PHASE 3

SERCOS PHASE 4

FLASHING

Figure 5.2 - SERCOS Status Displays
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5.3 DEVICENET STATUS DISPLAYS FOR PORT 3

NETWORK STATUS
MODULE STATUS

Figure 5.3 - DeviceNet

5.3.1 MODULE STATUS LED

The lower bi-color (green/red) LED provides DeviceNet device status. It indicates whether or not the

device has power and is operating properly. and define the Module Status LED
states.

STATE LED IS TO INDICATE
No Power Off There is no power applied to the device.
Device Operational Green The device is operating in a normal condition.
Device in Standby (The Flashing Green The device needs commissioning due to
Device Needs configuration missing, incomplete or incorrect.
Commissioning) The device may be in the standy state.
Minor Fault Flashing Red Recoverable fault.
Unrecoverable Fault Red The device has an unrecoverable fault; may

need replacing.

Device Self Testing Flashing Red & Green | The device in self-test.

Table 5.1 - Module Status LED
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5.3.2 NETWORK STATUS LED

The upper bi-color (green/red) LED indicates the status of the communication link.

defines the Network Status LED states.

STATE

LED IS

TO INDICATE

Not Powered/Not On-line

Off

Device is not on-line.
- The device has not completed the
Dup_MAC_ID test yet.

- The device may not be powered, look at
Module Status LED.

On-line, Not Connected

Flashing Green

Device is on-line but has no connections in the
established state.

- The device has passed the Dup_MAC _ID
test, is on-line, but has no established
connections to other nodes.

- For a Group 2 Only device it means that this
device is not allocated to a master.

- For a UCMM capable device it means that
the device has no established connections.

Link OK

On-Line, Connected

Green

The device is on-line and has connections in the
established state.
- For a Group 2 Only device it means that the
device is allocated to a Master.
- For a UCMM capable device it means that
the device has one or more established
connections.

Connection Time-Out

Flashing Red

One or more I/O Connections are in the Timed-
Out state.

Critical Link Failure

Red

Failed communications device. The device
detected an error that has rendered it incapable
of communicating on the network (Duplicate
MAC ID or Bus-off).

Communication Faulted
and Received an Identify
Comm Fault Request -
Long Protocol

Flashing Red & Green

A specific Communication Faulted device. The
device has detected a Network Access error and
is in the Communication Faulted state. The
device has subsequently received and accepted
an Identify Communication Faulted Request -
Long Protocol message.

Table 5.2 - Network Status LED
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SECTION 6 - INSTALLATION GUIDELINES

6.1 GENERAL

This section contains the specific information needed to properly install the Emerald EMC-2005 controller
unit. For maximum performance it is recommended that the controller unit be installed in a NEMA 12
type enclosure and certain other criteria be met.

6.2 ENCLOSURE CABINET REQUIREMENTS

Ideally, the EMC-2005 controller unit, along with other related electronic components, should be mounted
on a panel housed in a NEMA 12 enclosure. It is recommended that the cabinet have a depth of 12.00
inches (304.8 mm) to accommodate the bend radius of the SERCOS fiber optic cables. The enclosure
should be mounted as far away as practical from noise generating devices, such as SCR equipment.

6.3 MOUNTING THE SYSTEM UNIT

The EMC-2005 controller unit is designed for mounting on a grounded panel, and is secured to the panel
with four #10 screws. Be sure to provide adequate spacing around the controller unit for ease of
maintenance and proper ventilation. Typically wire ways can be located up to 3 inches (76 mm) from the
edge of the controller unit back plate. Refer to drawing number EMC-2005 in

for mounting dimensions.

6.4 CABLE ISOLATION REQUIREMENTS

It is imperative that any low-voltage signal conductors, such as resolvers, encoders or communications,
(24V or less) be routed in conduits or wire ways separate from high-voltage, such as motor cables, and
transformer lines (100V or more). This will insure that electromagnetic fields produced by high power
transmission do not corrupt the low level signals. All cabling shields must be connected according to
manufacturer specifications.

6.5 GROUNDING REQUIREMENTS

The site must have a suitable earth ground rod and ground bus installed. The NEMA 12 enclosure, wire
ways, conduits, and machine frame must be connected to this ground bus. The EMC-2005 earth ground
must be connect to this ground bus.

6.6 POWER ISOLATION

Although the unit is equipped with a fuse and transient voltage protection, it is recommended that the
EMC-2005 unit be connected to a separate 24 VDC power supply than the supply used for system 1/O.
This will isolate noisy 1/O contacts from the controller power.
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6.7 INSTALLATION DRAWINGS

DRAWING NUMBER

EMC-2005

DESCRIPTION

Emerald Controller
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SECTION 7 - CABLES AND ACCESSORIES

DRAWING NUMBER DESCRIPTION

C-752YYY SERCOS Fiber Optic Cable, External

C-753YYY SERCOS Fiber Optic Cable, Internal

C-822YYY Adaptor Cable

C-987YYY Modular Data Cable

INT-810 Encoder Cable Adapter
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APPENDIX A - MODEM PMC OPTION BOARD

A.1 MODEM OVERVIEW

The PMC-Modem option board for the Emerald Motion Controller (EMC-2005) has been developed
around the Conexant Smart Socket Modem; refer to “www.conexant.com”.

The PMC-Modem is a 33.6KBaud modem.

The Emerald Development Environment (EDE) fully supports connection remotely over the phone lines to
the EMC-2005 with a PMC-Modem installed.

The PMC-Modem once installed into the EMC-2005 from the factory is configured to Auto-Answer a
phone line connection. It will also auto-negotiate the carrier and data baud rates of the United States by
just connecting to a direct phone line.

Operation of the PMC-Modem outside the United States can be achieved with minor setup changes to
the modem.

A.2 POWER REQUIREMENT
The PMC-Modem option board requires an addition 2.5 watts maximum from the EMC power supply,

therefore when sizing the 24VDC power supply for the EMC-2005 be a little generous and add about .5
Amps of current for each Modem installed.

A.3  WIRING

The PMC-Modem accepts a standard phone RJ11 connector, therefore RING is on PIN-3 and TIP is on
PIN-4.

A.4 EDE SETUP FOR MODEM COMMUNICATION

The EDE is a PC Windows application developed by Industrial Indexing Systems to program the Emerald
Motion Controller. The EDE can be configured to communicate remotely with the EMC via RS232,
ETHERNET, or MODEM.

For remote access to the EMC-2005 with a PMC-Modem it is necessary to configure the EDE for
communication via modem. It is required that the PC running the EDE has an installed modem.

MAY 2005 PAGEA-1



1B-20B004 INDUSTRIAL INDEXING SYSTEMS, Inc.
USER'S GUIDE EMC SERIES MOTION CONTROLLER

A.4.1 SELECT MODEM FOR CONNECTION

From EDE tool bar go to Setup then select Communication, once the screen for connection Type
appears select Modem as shown below.

““E-II-I‘I
gt

i=
{

= R
B owem
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A.4.2 MODEM EDE CONFIGURATION SCREEN

When the EDE is not connected to a controller the modem settings for the PC in which the EDE is
running from can be change from the Modem Communication Setup Screen as seen below.

[Comnuncotan S KIE]
Corwection Tase | RS-232| Dhensl  Wodsn |

Fot [EINEM -]  esaRse[rin 7

Comwect S |70

Blisbes] bbb [1- 5000

Dottt Tiwaai- IIIZIJ.'I'.I

Dotomec] Frapnitan
Ercape Shng: Illl

Dasoerask S |2 7THT

Drmcorrasct Delss |1||r

[ or ]| coes | | Hee |

Port: Allows selection of the COM port in which the modem resides on the development platform (PC).
The COM port for the modem in any PC running Windows 98 and higher may be gotten from the System
display in the Control Panel.

Double Click on My Computer from the Windows Desk Top.
Double Click on Control Panel.

Double Click on Modem.

Select Desired Modem from Pull down then click on properties.

E

Baud Rate: Allows user selection for desired bit rate. The PMC-Modem will operate up to a Baud Rate of
28800, however depending on phone line integrity slower rates may have to be used for error free
operation. It's possible to select the highest rate available and let the modems auto-negotiate to the best
rate under current line conditions.

A.4.3 CONNECTION PROPERTIES

Connect String: Allows user selection of the string to originate a call via the modem. Most modems will
work with a setting of ATD; this is an ASCII Terminal Command to the modem.

Dialed Number: Allows user to select the phone number to connect to the EMC-2005. For the EDE to
connect to an EMC-2005 with a Modem, the EMC-2005 needs to be plugged into a phone line, this phone
line must have a number to be entered here.

NOTE
The EMC-2005 modem should be plugged into a direct phone
line and not one in which the line goes thru an operator or
switchboard.

Connection Timeout: Allows the user select the amount of time to wait for the connection to the EMC-
2005 to take place.

MAY 2005 PAGEA -3



1B-20B004 INDUSTRIAL INDEXING SYSTEMS, Inc.
USER'S GUIDE EMC SERIES MOTION CONTROLLER

A.4.4 DISCONNECT PROPERTIES

Escape String: Allows user selection of string to tell the modem to drop from data mode and accept ASCII
Terminal Commands.

Disconnect String: Allows user selection to tell the modem to Hang-Up. Most modems will work with a
setting of ATHO; this is an ASCII Terminal Command.

Disconnect Delay: Allows the user to select the time in which the EDE should wait for the modem to
disconnect.

A5 EMC ASCII TERMINAL MODE

ASCII Terminal mode is a typical means of communicating with any modem directly no matter what the
platform it resides. ASCII Terminal communication is accomplished over Port 1 of the EMC-2005 to the
modem plugged into one of the EMC’s PMC Option Slots. To communicate to the PMC-Modem in this
manner it is necessary to use a terminal emulator such as HyperTerminal. HyperTerminal is shipped with
most Microsoft Windows Products, it can be found in the Accessories/Communications folder.

HyperTerminal Setup/Properties:
1. Connect using: Direct to COMx

2. Configure
a. Bits per second: 38400
b. Data bits: 8
c. Parity: None
d. Stop bits: 1
e. Flow Control: None
3. ASCII setup:

a. Enable typed characters locally.

In step 1 above, replace COMx with the COM port of the PC in which the modem resides. For instance, if
the modem in the PC was configured on the fourth COM Port use COM4.

Once ASCII Terminal Emulator is setup type in “AT?<cr>" for the EMC'’s ASCII Terminal help screen to
be displayed.

If characters are not displayed in the ASCII Terminal window as they are typed in, the user may ask the
EMC-2005 to echo them by typing in “AT;E1<cr>".

NOTE: <cr> is the Enter key on the PC keyboard.
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A.6 PMC-MODEM LEDS

The PMC-Modem has four status LEDs; see description below:

Tx: A green LED that turns on when ever the PMC-Modem is transmitting data out the phone line.
Rx: A yellow LED that turns on when ever the PMC-Modem is receiving data from the phone line.
On: A green LED with three statuses:

e FLASHING - When the Modem phone line is ringing for the EMC Modem to pick up.

e SOLID ON - Modem normal indication, indication that self-tests passed and successful
initialization, modem is ready to Auto-Answer. The On LED should stay LIT after answering and
during a connection.

e SOLID OFF - Modem initialization failed, modem not operational, contact factory.

Ct: A red LED with two statuses:

e SOLID OFF - No carrier detected, modem is waiting for a connection.
e SOLID ON - Carrier has been detected; modem has a connection and is awaiting data. Data is
present when Rx and Tx LEDs are FLASHING.

All LEDs are on during initial power-up, booting, of the EMC when the EMC's Status Display is a “b”, but
then should transition to just the On LED turned ON once the boot cycle is complete. If during power-up
the Modem should fail any of the initialization all its LEDs are turned OFF, this is an indication that the
modem is not operational.

A.7 EMC STATUS DISPLAYS FOR PMC-MODEM
The EMC will monitor the PMC-Modem operation and display any errors it detects as follows:

Flashing “=" then “0”: Top PMC slot modem receiver over run error.
Flashing “=" then “1": Top PMC slot modem framing error.

Flashing “=" then “2": Top PMC slot modem parity error.

Flashing “=" then “3": Top PMC slot modem break mode error.
Flashing “=" then “4”": Top PMC slot modem reserved.

Flashing “=" then “5”: Top PMC slot modem inter-character timeout.

For a modem in the Bottom PMC slot replace the “=" character with the “-“ character.
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A.8 OPERATION OUTSIDE OF UNITED STATES

The PMC-Modem can be setup to operate outside of the United States by setting one of its available
country codes.

It is important to verify which modem card is installed prior to setting the country code. The user will need
to type the following AT command into the ASCII Terminal Emulator “ATI3” the data returned is the DSP
that is used in the modem simply match it up to one of the charts below for the proper country codes. It is
also possible to get the list of country codes that are in the modem by typing the AT command
“AT+GCI=?". This only returns the codes not the countries that they belong to.

ATI3=P2109-v34

COUNTRY CODE | COUNTRY CODE | COUNTRY CODE
Australia 09 Hong Kong 50 Norway 82
Austria 0A Hungry 51 Philippines 89
Belgium OF India 53 Poland 8A
Brazil 16 Ireland 57 Portugal 8B
Bulgaria 1B Israel 58 Russia B8
Canada 20 Italy 59 Singapore 9C
China 26 Japan 00 South Africa 9F
Czech and Slovak Rep. 2E Korea 61 Spain AOQ
Denmark 31 Luxemburg 69 Sweden A5
Finland 3C Malaysia 6C Switzerland A6
France 3D Mexico 73 Taiwan FE
Germany 42 Netherlands 7B United Kingdom B4
Greece 46 New Zealand 7E United States B5

ATI3=CX81802-v34

COUNTRY CODE | COUNTRY CODE | COUNTRY CODE |
Argentina 07 Greece FD Netherlands FD
Australia 09 ICELAND FD New Zealand 7E
Austria FD Ireland FD Norway FD
Belgium FD Indonesia 99 Philippines B5
Brazil 16 Israel B5 Poland 99
Canada B5 Italy FD Portugal FD
Chile 99 Japan 00 Spain FD
Cyprus FD Korea B5 Sweden FD
China B5 Liechtenstein FD Switzerland FD
Denmark FD Luxembourg FD Taiwan FE
Estonia FD Malaysia 6C Turkey FD
France FD Mexico B5 United Kingdom FD
Germany FD United States B5

If the desired country for installation doesn’t appear in the table, it is recommended that the operator try a
country within the same region. For example, if it is desired to install an EMC-2005 with a modem in
South America, it's suggested to use Brazil's country code.

The country code may be set using the ASCII Terminal Mode (see Section A.5) over Port 1 (RS232) of
the controller. The AT command when setting the country code, as seen from help screen (AT?), is
AT+GCI=00 for Japan.
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A.9 EMC MODEM PROGRAMMING INSTRUCTIONS

Using the EMC-2005’s programming language it is possible to configure a PMC-Modem to operate as
needed per an application.

It is intended that an application program could achieve the following:

e Set the modems country of installation setting.
¢ Retrieve the modems country of installation setting.

To avoid confusion the list of instructions and an explanation of there usage is maintain in the EDE,
please refer to the EDE help for further information when programming the PMC-Modem.
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APPENDIX B - ETHERNET PMC ETHERNET BOARD

B.1 ETHERNET OVERVIEW
The PMC-Ethernet card enables the application programmer to run the EDE software tools via Ethernet.
The PMC-Ethernet card creates an embedded XML document, which allows data to be transferred

between a web application and the Emerald Motion Controller (EMC-2005). The application programmer
can specify the exact nature of the resources available to the XML.

B.2 POWER REQUIREMENT
The PMC-Ethernet card requires an addition 4.8 watts maximum from the EMC power supply, therefore

when sizing the 24VDC power supply for the EMC-2005 add .5 Amps of current for each Ethernet card
installed.

B.3 WIRING
The PMC-Ethernet accepts a standard RJ-45 plug, therefore PIN-1 is Input Receive Data +, PIN-2 is

Input Receive Data -, PIN-3 Output Transmit Data +, PIN-6 Output Transmit Data —, and pins 4,5,7, and 8
are not used.

B.4 PMC-ETHERNET LEDS

The PMC-Ethernet has four status LEDs; see description below:

Rx: A green LED that turns on when ever the PMC-Ethernet card is receiving data.
Tx: A yellow LED that turns on when ever the PMC-Ethernet card is transmitting data.
L: A green LED that turns on when there is a valid link exists.

100: A yellow LED that is on when the unit is set in 100 Mbits/s mode.
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B.5 EDE SETUP FOR ETHERNET COMMUNICATION

The EDE is a PC Windows application developed by Industrial Indexing Systems to program the Emerald
Motion Controller. The EDE can be configured to communicate remotely with the EMC via RS232,
ETHERNET, or MODEM.

For remote access to the EMC-2005 with a PMC-Ethernet card, it is necessary to configure the EDE for
communication via Ethernet. It is required that the PC running the EDE has an Ethernet connection.

B.5.1 SELECT ETHERNET FOR CONNECTION TYPE

From the EDE toolbar go to Setup then select Communication, once the screen for Connection Type
appears select Ethernet as shown below.

NOTE
To be able to select communication, the EDE must
not be currently connected.

Communication Setup E !

Cannection Type | F5-232| Ethernet | Modem |

— EDHHECHDH .......................... s

" R5-232

.....................

k. I Cancel Al Help
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B.5.2 ETHERNET EDE CONFIGURATION SCREEN

After the Connection Type is set to Ethernet, select the Ethernet tab and the screen below will be
displayed.

Communication Setup i

Connection Type; F5-232 Ethermst ; Mndem;

IP &ddress: | 130 . 1 . 1 . 232

] Cancel Appl

IP Address: This needs to be set to the IP Address of the Emerald controller that you desire to
communicate to. After this value is entered, the EDE should be able to communicate over the Ethernet to
the desired controller by selecting debug then connect from the EDE toolbar.

B.6 ETHERNET CARD SETUP

While you are connected using either RS-232 or Modem, from the EDE toolbar go to Emerald
Configuration then select PMC Cards and then the Ethernet card from the desired slot. If Ethernet card
is not displayed in the list, then the Emerald controller is not recognizing that the card is installed. After
selected the desired Ethernet card the following window will be displayed:

PMC Ethernet Card Configuration EE i

TCPAP Address: | IEL . 1 . 1 . 232

TCRAP SubnetMask:i 285 0255 .0 .0

Cancel

TCPAP Gatewsy: | 0 - 0 . 0 0 1

These settings can be modified to the desired settings while connected.
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B.7 GLOBAL PARAMETERS

Using the EMC-2005’s programming language it is possible to configure 128 Global parameters. These
parameters are accessible through XML and controlled through the global parameter configuration.

Mew Parameter i

Farameter Settings i Dizplay Setup ;

Hame: ;SDEEEI ¥ Fead Only
Drata Type: ;Data - Shart _‘:j Drefault ' alue: il]
Duantity: i'l Min 4 alue: iEI
Precigion: il:l bl 3 W alue: ;I:I

Cancel 1 Appl Help

Name: The name field must match a name used in the configuration section or program area of the
selected data type.

Data Type: The type of data that is specified in the name field.

Quantity: This field is only used for data types that can be arrays. The number entered should be the
same size or less then the size of the array.

Default Value: This value is currently not being used.

Read Only: If this box is checked the user cannot write any information to this parameter over a network
connection.

Min Value: This value will limit the value written to this parameter.

Max Value: This value will limit the value written to this parameter.

Hew Parameter [ 2] i

Parameter Setings  Display Setup 1

Multiplier: ;1 Offzet: ;D
Dhivizar: 31 Irits String: ;NDNE

Help Sting: [MOME

Cancel e[t Help
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B.7 GLOBAL PARAMETERS (cont’d)

The values on this tab of the global parameters can be used to modify the actual value for display
purposes.

The following formulas should be used for data types short, long, text, short ext memory, and long ext
memory by the web page developer to input a value to the controller and to display a value returned from
the controller:

Displayed Value = (Emerald value + offset) * multiplier

divisor * (10 ~ precision)
NOTE: The value displayed should contain the number of decimal places of the entered precision.

Value written to Emerald = value entered * divisor * (10 ~ precision)
- offset

multiplier
NOTE: When the Emerald receives the value it is compared against the min and max limits. If a value is
greater then the max limit the number is set equal to the max limit before it is written to the emerald

memory. If a value is less then the min limit it is set equal to the min limit value before it is written to the
emerald memory.

The unit’s string is served up as part of the XML document.

The help string is not currently used.
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B.8 DEFAULT WEB PAGE

The PMC-Ethernet card will serve up a home page as shown below:

(8 e fpeme Do ek
R A -

B ¥

O

-

.l#hu.||l1|q."|-|:||__"'. 0 - R T

13

INDUSTRIAL INDEXING SYSTEMS, INC.

FLLS B [ W14
Fliowsars Prw: EFE-BEEZ
Ichwmare Fev: EFE-EE20 @l

iz IOt dicZnaalil

][R st 1 i I MO e
File Name: Program Currently loaded in the Emerald Controller.
Firmware Rev: Revision of firmware currently in the Emerald Controller.
Ethernet Rev: Revision of firmware in the Ethernet card.
Mac ID: Ethernet Mac ID.
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B.9 SAMPLE XML DOCUMENT

For web page developers the PMC-Ethernet card will serve up an embedded XML document. The
document contains application specific data defined during application development using Global
Parameter configuration. This document is available through the home page address/GlobalParam.xml.
If a value has a quantity greater then 1, then a comma will separate the values returned. If a value is
displayed as <VALUE>123,34,12</VALUE> the quantity would be 3. Floating point numbers will be
returned in an exponential format with 10 decimal places.

ol g AT H0 1 1 L2 ok all® s el - iy el | nd ek | spiam

P Es s (pess Sod:  fen

ey = DB A B 3 - & 7 [u

LT Sigp Pl Hoss  Seath Fossdled Mg b L]
| TR R —" = oths | |k ™

T i 10" W I TF-A" standakin
E FaR&4METERE
=GPl .'l"lmr|_:||||r|t'
PDINToDaTE_TYRE
<N ALLE S0
L S LLE =W 1
MY ALLE > QSRR A
CACCESH » Ml iy« CCE S
T fr 1 B T
MULTIFLER > B WL TELIEF
| 5 12D
=Fas T sl
SUNITENONE U TS
ok
iF =" CLE&AR_C{MINTT
TYPEB00LLTATE T
SLLEROFF Li
MK LU O T

] Do o imTa
et | | B RO doc - oot [ Then i 1 s AR iR
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B.10 SAMPLE GLOBAL PARAMETER

To obtain an individual Global Parameter enter the home page
address/GlobalParam.xm|I?GLOBAL_PARAMETER.GPXX where XX is the desired parameter number. If
a value has a quantity greater then 1, then a comma will separate the values returned. If a value is
displayed as <VALUE>123,34,12</VALUE> the quantity would be 3. Floating point numbers will be
returned in an exponential format with 10 decimal places.
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B.11 SAMPLE GLOBAL PARAMETER VALUE

To obtain an individual Global Parameter value enter the home page
address/GlobalParam.xmI?GLOBAL_PARAMETER.GPXX.VALUE where XX is the desired parameter
number. If a value has a quantity greater then 1, then a comma will separate the values returned. If a
value is displayed as <VALUE>123,34,12</VALUE> the quantity would be 3. Floating point numbers will
be returned in an exponential format with 10 decimal places.
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B.12 SAMPLE SETTING A GLOBAL PARAMETER VALUE

To set an individual Global Parameter value enter the home page
address/GlobalParam.xm|I?GLOBAL_PARAMETER.GPXX.VALUE=YYY where XX is the desired
parameter number and YYY is the desired input value. The page that will be displayed in the browser is
the get a parameter value page. To enter several values to a Global Parameter with a quantity greater
then 1, enter the home page
address/GlobalParam.xm|I?GLOBAL_PARAMETER.GPXX.VALUE=YYY,ZZZ where XX is the desired
parameter with a quantity greater then 1, YYY is the first value, and ZZZ is the second value. If the
Global Parameter is a flag setting the value to 0 will turn it off while setting it to one will turn on the flag.
In order to write a value to the controller memory, the Global Parameter must not be read only. Before a
value is written, it is compared against the min and max parameter values. If the value is greater then the
max value, then the max value will be written. If the value is less then the min value, then the min value
will be written to memory.
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APPENDIX C - MASTER RESOLVER PMC OPTION BOARD

C.1 MASTER RESOLVER OVERVIEW

The PMC-Resolver card enables the application programmer to connect a resolver to the Emerald
Controller. The attached resolver can then be configured as a Master Source in the application via the
EDE software tools.

C.2 POWER REQUIREMENT

The PMC-Resolver card requires an additional 2.5 watts maximum from the EMC power supply, therefore
when sizing the 24VDC power supply for the EMC-2005 add .5 Amps of current for each PMC-Resolver
Card installed.

C.3 WIRING
On Flt
00
O
COSs LO RN
COS Hi N
SHIELD RN
SIN HI N
SIN LO RN
SHIELD N
REF HI RN
REF LO N
SHIELD RN
NOT USED N
NOT USED RN
SHIELD EN|
O]

Figure C.1 - PMC-Resolver Card Wiring

C4 PMC-RESOLVER LEDS
The PMC-Resolver card has two status LEDs:

On: A green LED that turns on at power up and remains on if the PMC-Resolver card is initialized
correctly by the EMC-2005.

FlIt: Ared LED that turns on at power up. This LED will go out after the EMC-2005 initializes the PMC-
Resolver card and no fault exists on the card. If the red LED is still on then check if resolver is connected
correctly and the bit resolution is configured appropriately for the application.
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C.5 PMC-RESOLVER CARD SETUP
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EMC SERIES MOTION CONTROLLER

To utilize the resolver position feedback from a PMC-Resolver card in an application, the card must be
configured as a Master Position Source in the application.

C.5.1 CONFIGURING A RESOLVER AS A MASTER POSITION SOURCE

To configure the PMC-Resolver card as a source first determine which PMC option slot location the card
is installed (See Section 2, Figure 2.1). From the Emerald Configuration tree select “SOURCES”. A
Source List dialog box will appear. From the Source list dialog box select “Add” button to add a source.
The Add Source Dialog box will appear. In the Add Source dialog box name your source and select
“Resolver PMC Slot 1" or “Resolver PMC Slot 2" as the description.
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You will then need to set the bit resolution of the position feedback in bits per rev. The table below
defines the maximum shaft speed the resolver for a given bit resolution. A shaft speed above the
Maximum for a given resolution will cause a fault on the card and may return errors in the resolver
position.

Resolution Bits Per Max Resolver Shaft Description
(Bit) Revolution Speed

10 1024 14400 10 Bit Mode

12 4096 3600 12 Bit Mode

14 16384 900 14 Bit Mode

16 65536 225 16 Bit Mode
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APPENDIX D - FIBER OPTIC MASTER PMC OPTION BOARD

D.1 FIBER OPTIC MASTER OVERVIEW

The PMC-FIBER OPTIC MASTER (PMC-FOM herein) card enables the application programmer to
connect an Industrial Indexing Systems Fiber Optic Master Signal to the Emerald Controller. The Fiber
Optic Master can then be configured as a Master Source in the application via the EDE software tools.

More than one Emerald can easily receive the same master signal from an encoder or resolver using the
PMC-FOM option boards. The PMC-FOM(s) allow a fiber-optic chain to be utilized, accomplished by
connecting one Emerald’'s PMC-FOM Transmitter to the next Emerald’s PMC-FOM Receiver with fiber-
optic cables.
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Figure D.1 - Fiber Optic Master Overview
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D.2 SPECIFICATIONS

D.2.1 POWER REQUIREMENTS

The PMC-FOM card requires an additional 2.5 watts maximum from the EMC power supply, therefore
when sizing the 24VDC power supply for the EMC-2005 add .5 Amps of current for each PMC-FOM Card
installed.

D.2.2 OPTICAL MASTER PROPOGATION

Master Signal Reception to Master Signal Transmission to be within 200 nanoseconds.

D.2.3 MASTER POSITION UPDATE

Fiber Optic Master Signal is conditioned internally by the EMC-2005 at the SERCOS cycle time. The
SERCOS cycle time is setup within the SERCOS settings as shown below:
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D.3 DESCRIPTION

—

Fiber
Optic
Master
Green
I Red
OO

Transmitter (Gray)

Receiver (Blue)

\:’K

Figure D.2 - Fiber Optic Master Description

D.4 PMC-FOM LEDS
The PMC-FOM card has two status LEDs:

A green LED that turns on at power up and remains on if the PMC-FOM card is initialized correctly by the
EMC-2005. Once the EMC-2005 controller has successfully brought up its SERCOS control ring and the
Fiber-optic signal from the PMC-FOM has no signal the ON green LED will flash.

A red LED that turns on at power up and goes out after the EMC-2005 initializes the PMC-FOM card and
no fault exists on the card. If the red LED is on with no Fiber-optic cable connected to the receiver the
EMC-2005 was not able to initialize the card. If the red LED is on only when receiving a fiber-optic signal,
then check for incorrect transmission rate settings at the Fiber-Optic Master source.
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D.5 PMC-FOM CARD SETUP

To utilize the Fiber-Optic position feedback from a PMC-FOM card in an application, the card must be
configured as a Master Position Source in the application.

D.5.1 CONFIGURING A PMC-FOM AS A MASTER POSITION SOURCE

To configure the PMC-FOM card as a source first determine which PMC option slot location the card is
installed (See Section 2, Figure 2.1). From the Emerald Configuration tree select “SOURCES". A
Source List dialog box will appear. From the Source list dialog box select “Add” button to add a source.
The Add Source Dialog box will appear. In the Add Source dialog box name your source and select
“Fiber Optic PMC Slot 1" or “Fiber Optic PMC Slot 2” as the description.
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You will then need to set the bit resolution of the position feedback in bits per rev expected from master
source transducer and IS Fiber-Optic converter, typically an EFC or RFC connected to a encoder or
resolver respectively.
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APPENDIX E - SMARTMEDIA MEMORY PMC OPTION BOARD

E.1 SMARTMEDIA MEMORY OVERVIEW
The optional PMC-SmartMedia board facilitates EMC-2005 Application Program and Operating System
Firmware uploads from power-up, using readily available “SmartMedia Memory Cards” (herein referred to

as just SmartMedia). SmartMedia can be obtained from local retailers in the business of supplying
consumer electronic and computer equipment.

E.2 SPECIFICATIONS

E.2.1 POWER REQUIREMENTS

The optional PMC-SmartMedia board requires an additional 2.5 watts maximum from the EMC power
supply, therefore when sizing the 24VDC power supply for the EMC-2005 add .5 Amps of current.

E.2.2 SMARTMEDIA SUPPORT

All of the following sizes are supported from any manufacture:

1MegaByte 16MegaByte
2MegaByte 32MegaByte
4Megabyte 64MegaByte
8MegaByte 128MegaByte

E.3 PMC-SMARTMEDIA DESCRIPTION

When the PMC-SmartMedia board is installed in an Emerald Controller the SmartMedia insertion slot and
two LEDS are visible. The LEDs help to determine functional status of the SmartMedia option board and
memory. The SmartMedia are to be inserted into the socket until only about 1/8” of the card is showing
outside the socket.
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E
D
|
A
g_ INSERT SMART MEDIA
ﬁ / WITH NOTCH DOWN

PUSH TO LOCK IN PLACE
PUSH AGAIN TO UNLOCK.

Figure E.1 - PMC-SmartMedia Description
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E.4 PMC-SMARTMEDIA LEDS

The PMC-SmartMedia option board has two status LEDs marked with B and F meaning busy and fault
respectively. Upon power-up of the EMC-2005 both LEDS will be ON until the PMC-SmartMedia board is
properly initialized, then both the B and F led should go out. If the PMC-SmartMedia board has
malfunctioned during this process the red Fault LED will stay ON.

NOTE: In The Event Of A Power-Up Fault The Green Busy Led May Also Stay On With The Red
Fault Led.

The following constitutes the remaining statuses from the LEDs:
B (Busy green LED):

ON - Indicates that the SmartMedia socket is active, don’t disturb the memory card.
OFF - Indicates socket is idle and SmartMedia may be removed or inserted.

F (Fault red LED):
ON - SmartMedia is possibly damaged or of incorrect format. Remove the memory and cycle

power to the EMC-2005 to see if the power-up initialization is successful.
OFF - No faults.

E.5 PMC-SMARTMEDIA OPERATION

The SmartMedia may be inserted or removed with or without the Emerald controller having power
applied.

IMPORTANT

Avoid removing SmartMedia memory cards when the Busy LED
is on, in that this could damage the SmartMedia memory card.

The PMC-SmartMedia board will search the root directory of an inserted SmartMedia to find an
application program and or EMC-2005 Operating System Firmware to upload the controller with, files of
the extensions *.exf and *.abs respectively. If only the Application Program is desired to be uploaded
than the *.abs file should not be in the root directory of the SmartMedia only the *.exf file. Likewise if its
desired that only the Operating System Firmware be uploaded then the *.exf file should not reside in the
root directory of the SmartMedia only the *.abs file. Its important to note that only one *.exf and one *.abs
file may reside in the root directory of the SmartMedia for proper operation. It is okay for a directory tree
and other files of differing extensions, other than *.exf or *.abs, too reside in the root directory without
effecting PMC-SmartMedia board operation.

Files are to be copied to the SmartMedia using a PC with SmartMedia read/write support.
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APPENDIX F - EMBEDDED PC PMC OPTION BOARD

F.1 EMBEDDED PC OVERVIEW

The Embedded PC option board for the Emerald Motion Controller (EMC-2005) has been developed
around the Geode SC2200 integrated processor.

General Features
- 32-bit x86 processor with MMX instruction set support running at 300 MHz
- 256 Mbyte SDRAM
- 1 VGA Port
- 3 USB ports, OHCI version 1.0 compliant
- 1 10/100 Mbit Ethernet port
- 1 Isolated 3-wire serial port
- 20 Gbyte Hard Drive
The Embedded PC interfaces to the EMC-2005 over the PCI bus. Windows drivers are available to

interface a Visual Basic application to the EMC-2005. See 1IS Document IB-20B003 for details on the
Windows driver.

F.2 POWER REQUIREMENT

The Embedded PC option board requires an additional 12 watts maximum from the EMC power supply,
therefore when sizing the 24VDC power supply for the EMC-2005 be a little generous and add about .5
Amps of current.

F.3  WIRING

Most of the connections to the Embedded PC use standard PC connectors.

F.3.1 ETHERNET

The Ethernet Port on the Embedded PC accepts a standard RJ-45 plug.

F.3.2 USB

The three USB ports on the Embedded PC are standard USB Type-A sockets.
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F.3.3 SERIAL PORT

The serial port on the Embedded PC accepts a standard RJ-11 phone plug. The table below lists the pin
out for the connector.

RJ-11 Plug (On the cable) Function
NC
NC
TX

Ground
Rx
NC

OO |WIN|F

F.3.4 VGA

To connect a VGA monitor to the Embedded PC IIS adapter cable C-763000.5 is needed.

F.4 LEDS
There are four LEDs on the Embedded PC to indicate Ethernet and Hard Drive status.

100 - Green LED indicating a 100Mbit Ethernet Link
10 - Green LED indicating a 10Mbit Ethernet Link
ACT - Amber LED indicating Ethernet Activity

HDD - Red LED indicating Hard Drive Activity

F.5 USB PORTS

As mentioned above there are three USB ports on the Embedded PC. Any USB device that is supported
by the operating system can be connected to any of the three ports. Each port is capable of supplying
500mA to its connected devices.

The BIOS for the Embedded PC has two USB features that aid in loading an operating system and
performing non-Windows functions. First, legacy USB keyboard and mouse support is provided, allowing
a USB keyboard and mouse to function just like a standard keyboard or mouse. Secondly, the BIOS
allow booting from a USB Mass Storage Device for operating system installation.
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END USER LICENSE AGREEMENT TERMS

You have acquired a device (“‘EMC-20XXP”) that includes software licensed by Industrial Indexing Systems (IIS) from one
or more software licensors (11S/Software Suppliers”). Such software products, as well as associated media, printed
materials, and “online” or electronic documentation (“SOFTWARE") are protected by international intellectual property
laws and treaties. The SOFTWARE is licensed, not sold. All rights reserved.

This End User License Agreement is valid and grants the end-user rights ONLY if the SOFTWARE is genuine and a
genuine Certificate of Authenticity for the SOFTWARE is included. For more information on identifying whether your
software is genuine, please see http://www.microsoft.com/piracy/howtotell.

IF YOU DO NOT AGREE TO THIS END USER LICENSE AGREEMENT (“EULA”), DO NOT USE THE DEVICE OR
COPY THE SOFTWARE. INSTEAD, PROMPTLY CONTACT IIS FOR INSTRUCTIONS ON RETURN OF THE UNUSED
EMC-20XXP(S) FOR A REFUND. ANY USE OF THE SOFTWARE, INCLUDING BUT NOT LIMITED TO USE ON THE
EMC-20XXP, WILL CONSTITUTE YOUR AGREEMENT TO THIS EULA (OR RATIFICATION OF ANY PREVIOUS
CONSENT).

GRANT OF SOFTWARE LICENSE. This EULA grants you the following license:
»  You may use the SOFTWARE only on the EMC-20XXP.

» Restricted Functionality. You are licensed to use the SOFTWARE to provide only the limited functionality (specific
tasks or processes) for which the EMC-20XXP has been designed and marketed by IIS. This license specifically
prohibits any other use of the software programs or functions, or inclusion of additional software programs or
functions that do not directly support the limited functionality on the EMC-20XXP. Notwithstanding the foregoing, you
may install or enable on an EMC-20XXP, systems utilities, resource management or similar software solely for the
purpose of administration, performance enhancement and/or preventive maintenance of the EMC-20XXP.

»  If you use the EMC-20XXP to access or utilize the services or functionality of Microsoft Windows Server products
(such as Microsoft Windows Server 2003), or use the EMC-20XXP to permit workstation or computing devices to
access or utilize the services or functionality of Microsoft Windows Server products, you may be required to obtain a
Client Access License for the EMC-20XXP and/or each such workstation or computing device. Please refer to the
end user license agreement for your Microsoft Windows Server product for additional information.

» NOT FAULT TOLERANT. THE SOFTWARE IS NOT FAULT TOLERANT. IIS HAS INDEPENDENTLY
DETERMINED HOW TO USE THE SOFTWARE IN THE EMC-20XXP, AND MS HAS RELIED UPON IIS TO
CONDUCT SUFFICIENT TESTING TO DETERMINE THAT THE SOFTWARE IS SUITABLE FOR SUCH USE.

» NO WARRANTIES FOR THE SOFTWARE. THE SOFTWARE is provided “AS IS” and with all faults. THE ENTIRE
RISK AS TO SATISFACTORY QUALITY, PERFORMANCE, ACCURACY, AND EFFORT (INCLUDING LACK OF
NEGLIGENCE) IS WITH YOU. ALSO, THERE IS NO WARRANTY AGAINST INTERFERENCE WITH YOUR
ENJOYMENT OF THE SOFTWARE OR AGAINST INFRINGEMENT. IF YOU HAVE RECEIVED ANY
WARRANTIES REGARDING THE EMC-20XXP OR THE SOFTWARE, THOSE WARRANTIES DO NOT
ORIGINATE FROM, AND ARE NOT BINDING ON, MS.

»  No Liability for Certain Damages. EXCEPT AS PROHIBITED BY LAW, MS SHALL HAVE NO LIABILITY FOR ANY
INDIRECT, SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES ARISING FROM OR IN CONNECTION
WITH THE USE OR PERFORMANCE OF THE SOFTWARE. THIS LIMITATION SHALL APPLY EVEN IF ANY
REMEDY FAILS OF ITS ESSENTIAL PURPOSE. IN NO EVENT SHALL MS BE LIABLE FOR ANY AMOUNT IN
EXCESS OF U.S. TWO HUNDRED FIFTY DOLLARS (U.S. $250,000).

» Restricted Uses. The SOFTWARE is not designed or intended for use or resale in hazard environments requiring
fail-safe performance, such as in the operation of nuclear facilities, aircraft navigation or communication systems, air
traffic control, or other devices or systems in which a malfunction of the SOFTWARE would result in foreseeable risk
of injury or death to the operator of the device or system, or to others.

» Limitations on Reverse Engineering, Decompilation, and Disassembly. You may not reverse engineer,
decompile, or disassembly the SOFTWARE, except and only to the extent that such activity is expressly permitted by
applicable law notwithstanding this limitation.

» SOFTWARE as a Component of the EMC-20XXP - Transfer. This license may not be shared, transferred to or
used concurrently on different computers. The SOFTWARE is licensed with the EMC-20XXP as a single integrated
product and may only be used with the EMC-20XXP. If the SOFTWARE is not accompanied by an EMC-20XXP, you
may not use the SOFTWARE. You may permanently transfer all of your rights under this EULA only as part of a
permanent sale or transfer of the EMC-20XXP, provided you retain no copies of the SOFTWARE. If the SOFTWARE
is an upgrade, any transfer must also include all prior versions of the SOFTWARE. This transfer must also include
the Certificate of Authenticity label. The transfer may not be an indirect transfer, such as a consignment. Prior to the
transfer, the end user receiving the SOFTWARE must agree to all the EULA terms.

» Consent to Use of Data. You agree that MS, Microsoft Corporation and their affiliates may collect and use technical
information gathered in any manner as part of product support services related to the SOFTWARE. MS, Microsoft
Corporation and their affiliates may use this information solely to improve their products or to provide customized
services or technologies to you. MS, Microsoft Corporation and their affiliates may disclose this information to
others, but not in a form that personally identifies you.


http://www.microsoft.com/piracy/howtotell

Internet Gaming/Update Features. If the SOFTWARE provides, and you choose to utilize, the Internet gaming or
update features within the SOFTWARE, it is necessary to use certain computer system, hardware, and software
information to implement the features. By using these features, you explicitly authorize MS, Microsoft Corporation
and/or their designated agent to use this information solely to improve their products or to provide customized
services or technologies to you. MS or Microsoft Corporation may disclose this information to others, but not in a
form that personally identifies you.

Internet-Based Services Components. The SOFTWARE may contain components that enable and facilitate the
use of certain Internet-based services. You acknowledge and agree that MS, Microsoft Corporation or their affiliates
may automatically check the version of the SOFTWARE and/or its components that you are utilizing and may provide
upgrades or supplements to the SOFTWARE that may be automatically downloaded to your EMC-20XXP. Microsoft
Corporation or their affiliates do not use these features to collect any information that will be used to identify you or
contact you. For more information about these features, please see the privacy statement at
http://go.microsoft.com/fwlink/?Linkld=25243.

Links to Third Party Sites. You may link to third party sites through the use of the SOFTWARE. The third party
sites are not under the control of MS or Microsoft Corporation, and MS or Microsoft are not responsible for the
contents of any third party sites, any links contained in third party sites, or any changes or updates to third party
sites. MS or Microsoft Corporation is not responsible for webcasting or any other form of transmission received from
any third party sites. MS or Microsoft Corporation are providing these links to third party sites to you only as a
convenience, and the inclusion of any link does not imply an endorsement by MS or Microsoft Corporation of the third
party site.

Notice Regarding Security. To help protect against breaches of security and malicious software, periodically back
up you data and system information, use security features such as firewalls, and install and use security updates.

No Rental/Commercial Hosting. You may not rent, lease, lend or provide commercial hosting services with the
SOFTWARE to others.

Separation of Components. The SOFTWARE is licensed as a single product. Its component parts may not be
separated for use on more than one computer.

Additional Software/Services. This EULA applies to updates, supplements, add-on components, product support
services, or Internet-Based services components (“Supplemental Components”) of the SOFTWARE that you may
obtain from IIS, MS, Microsoft Corporation or their subsidiaries after the date you obtain your initial copy of the
SOFTWARE, unless you accept updated terms or another agreement governs. If other terms are not provided along
with such Supplemental Components and the Supplemental Components are provided to you by MS, Microsoft
Corporation or their subsidiaries then you will be licensed by such entity under the same terms and conditions of this
EULA, except that (i) MS, Microsoft Corporation or their subsidiaries providing the Supplemental Components will be
the licensor with respect to such Supplemental Components in lieu of IIS for purposes of the EULA, and (ii) TO THE
MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, THE SUPPLEMENTAL COMPONENTS AND ANY (IF
ANY) SUPPORT SERVICES RELATED TO THE SUPPLEMENTAL COMPONENTS ARE PROVIDED AS IS AND
WITH ALL FAULTS. ALL OTHER DISCLAIMERS, LIMITATION OF DAMAGES, AND SPECIAL PROVISIONS
PROVIDED BELOW AND/OR OTHERWISE WITH THE SOFTWARE SHALL APPLY TO SUCH SUPPLEMENTAL
COMPONENTS. MS, Microsoft Corporation or their subsidiaries reserve the right to discontinue any Internet-based
services provided to you or made available to you through the use of the SOFTWARE.

Recovery Media. If SOFTWARE is provided by IIS on separate media and labeled “Recovery Media” you may use
the Recovery Media solely to restore or reinstall the SOFTWARE originally installed on the EMC-20XXP.

Backup Copy. You may make one (1) backup copy of the SOFTWARE. You may use this backup copy solely for
your archival purposes and to reinstall the SOFTWARE on the EMC-20XXP. Except as expressly provided in this
EULA or by local law, you may not loan, rent, lend or otherwise transfer the backup copy to another user.

End User Proof of License. If you acquired the SOFTWARE on an EMC-20XXP, or on a compact disc or other
media, a genuine Microsoft “Proof of License”/Certificate of Authenticity label with a genuine copy of the SOFTWARE
identifies a licensed copy of the SOFTWARE. To be valid, the label must be affixed to the EMC-20XXP, or appear
on IIS’s software packaging. If you receive the label separately other than from IIS, it is invalid. You should keep the
label on the EMC-20XXP or packaging to prove that you are licensed to use the SOFTWARE.

Product Support. Product support for the SOFTWARE is not provided by MS, Microsoft Corporation, or their
affiliates or subsidiaries. For product support, please refer to 1S support number provided in the documentation for
the EMC-20XXP. Should you have any questions concerning this EULA, or if you desire to contact IIS for any other
reason, please refer to the address provided in the documentation for the EMC-20XXP.

Termination. Without prejudice to any other rights, IS may terminate this EULA if you fail to comply with the terms
and conditions of this EULA. In such event, you must destroy all copies of the SOFTWARE and all of its component
parts.

EXPORT RESTRICTIONS. You acknowledge that SOFTWARE is subject to U.S. and European Union export
jurisdiction. You agree to comply with all applicable international and national laws that apply to SOFTWARE,
including the U.S. Export Administration Regulations, as well as end-user, end-use and destination restrictions
issued by U.S. and other governments. For additional information see http://www.microsoft.com/exporting/.
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IB-20B005

INDUSTRIAL
INDEXING SYSTEMS
INC.

626 FISHERS RUN
VICTOR, NEW YORK 14564

(585) 924-9181
FAX: (585) 924-2169

—




	TABLE OF CONTENTS
	LIST OF ILLUSTRATIONS
	INTRODUCTION
	SECTION 1 - OVERVIEW
	1.1IDENTIFYING THE EMERALD CONTROLLER

	SECTION 2 - DESCRIPTION
	2.1COMPONENTS
	2.1.1STATUS INDICATORS
	2.1.2CONNECTORS


	SECTION 3 - EMERALD SPECIFICATIONS
	3.1GENERAL
	3.2POWER REQUIREMENT
	3.3SERCOS INTERFACE
	3.4ENVIRONMENT
	3.5COMMUNICATION PORTS
	3.6ENCODER INTERFACE
	3.7WATCHDOG PROTECTION

	SECTION 4 - EMERALD WIRING
	4.1PORT 1 & PORT 2
	4.2PORT 3 (DeviceNet/Can Bus)
	4.3ENCODER INTERFACE
	4.4POWER AND WATCHDOG CONNECTER
	4.5SERCOS INTERFACE TX/RX

	SECTION 5 - STATUS & ERROR CODES
	5.1CONTROLLER STATUS
	5.2SERCOS STATUS DISPLAYS
	5.3DEVICENET STATUS DISPLAYS FOR PORT 3
	5.3.1MODULE STATUS LED
	5.3.2NETWORK STATUS LED


	SECTION 6 - INSTALLATION GUIDELINES
	6.1GENERAL
	6.2ENCLOSURE CABINET REQUIREMENTS
	6.3MOUNTING THE SYSTEM UNIT
	6.4CABLE ISOLATION REQUIREMENTS
	6.5GROUNDING REQUIREMENTS
	6.6POWER ISOLATION
	6.7INSTALLATION DRAWINGS

	SECTION 7 - CABLES AND ACCESSORIES
	APPENDIX A - MODEM PMC OPTION BOARD
	A.1MODEM OVERVIEW
	A.2POWER REQUIREMENT
	A.3WIRING
	A.4EDE SETUP FOR MODEM COMMUNICATION
	A.4.1SELECT MODEM FOR CONNECTION
	A.4.2MODEM EDE CONFIGURATION SCREEN
	A.4.3CONNECTION PROPERTIES
	A.4.4DISCONNECT PROPERTIES

	A.5EMC ASCII TERMINAL MODE
	A.6PMC-MODEM LEDS
	A.7EMC STATUS DISPLAYS FOR PMC-MODEM
	A.8OPERATION OUTSIDE OF UNITED STATES
	A.9EMC MODEM PROGRAMMING INSTRUCTIONS

	APPENDIX B - ETHERNET PMC ETHERNET BOARD
	B.1ETHERNET OVERVIEW
	B.2POWER REQUIREMENT
	B.3WIRING
	B.4PMC-ETHERNET LEDS
	B.5EDE SETUP FOR ETHERNET COMMUNICATION
	B.5.1SELECT ETHERNET FOR CONNECTION TYPE
	B.5.2ETHERNET EDE CONFIGURATION SCREEN

	B.6ETHERNET CARD SETUP
	B.7GLOBAL PARAMETERS
	B.8DEFAULT WEB PAGE
	B.9SAMPLE XML DOCUMENT
	B.10SAMPLE GLOBAL PARAMETER
	B.11SAMPLE GLOBAL PARAMETER VALUE
	B.12SAMPLE SETTING A GLOBAL PARAMETER VALUE

	APPENDIX C - MASTER RESOLVER PMC OPTION BOARD
	C.1MASTER RESOLVER OVERVIEW
	C.2POWER REQUIREMENT
	C.3WIRING
	C.4PMC-RESOLVER LEDS
	C.5PMC-RESOLVER CARD SETUP
	C.5.1CONFIGURING A RESOLVER AS A MASTER POSITION SOURCE


	APPENDIX D - FIBER OPTIC MASTER PMC OPTION BOARD
	D.1FIBER OPTIC MASTER OVERVIEW
	D.2SPECIFICATIONS
	D.2.1POWER REQUIREMENTS
	D.2.2OPTICAL MASTER PROPOGATION
	D.2.3MASTER POSITION UPDATE

	D.3DESCRIPTION
	D.4PMC-FOM LEDS
	D.5PMC-FOM CARD SETUP
	D.5.1CONFIGURING A PMC-FOM AS A MASTER POSITION SOURCE


	APPENDIX E - SMARTMEDIA MEMORY PMC OPTION BOARD
	E.1SMARTMEDIA MEMORY OVERVIEW
	E.2SPECIFICATIONS
	E.2.1POWER REQUIREMENTS
	E.2.2SMARTMEDIA SUPPORT

	E.3PMC-SMARTMEDIA DESCRIPTION
	E.4PMC-SMARTMEDIA LEDS
	E.5PMC-SMARTMEDIA OPERATION

	APPENDIX F - EMBEDDED PC PMC OPTION BOARD
	F.1EMBEDDED PC OVERVIEW
	F.2POWER REQUIREMENT
	F.3WIRING
	F.3.1ETHERNET
	F.3.2USB
	F.3.3SERIAL PORT
	F.3.4VGA

	F.4LEDS
	F.5USB PORTS




