Phoenix
Digital

MODBUS
PLUG-AND-PLAY TOOLS
for CONTROL NETWORKS

Phoenix Digital now providesacomplete set of
M odbus Communication Tools, providing higher
thruput, greater flexibility, improved compatibility,
and higher reliability than ever before possible
with conventional Modbus communication
equipment. Phoenix Digital’s Modbus Port
Expander Plus (MPE+) product operatesasa
Modbus Multi-Master Multiplexer, Network
Server, and Communication Controller... al in
one. Phoenix Digital’sModbus Optical
Communication Modules (OCMs) provide
Multidrop Fiber Optic Communicationsfor high
reliability Modbus communications. The MPE+
and OCMsare availablein modular Standalone
Panelmount Enclosuresand 19" Rackmount/
Panelmount Enclosures. . . withintegral 120/220
VAC, 24VDC, or 125 VDC power supplies.

MODBUS PORT EXPANDER
PLUS... FEATURES

* Multi-Master Multiplexer. ..
Muliplex up to 8 Modbus Masterswith a
Single MPE+.
Cascade multiple MPE+ unitsfor additonal
Modbus Master M ultiplexing capability.

» Sdf Teaching, Real Time Database. . .
I nstantaneous Modbus Response.
No-Wait Screen Updating.

* Hot Standby, Fail Safe Operation.

e Peer-to-Peer Modbus Communications. . .
Communicate directly between Modbus
Slavedevices.

e Host-to-Host Modbus Comunications. . .
Communicate directly between Modbus
Host devices.

* InterfacesDissimilar ModbusDevices. . .
On-the-fly Conversion of all Modbus
Communication Parameters, Including
ASCII/RTU.
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MODBUS FIBER OPTIC
MODULE... FEATURES

» Fiber Optic Communications. . .
Noise Immunity, Intrinsically Safe.

* Dependable DataCommunications. . .
On-LineError Checking, Fault Prediction,
Fault Tolerant Redundant Fiber Media.

» Network-Wide Diagnostics. . .
L ocates Faults and Impending Faults.

» Short or Long Distance. . .
6 Feet (2 Meters) to 6 Miles
(10 Kilometers) Apart - Multimode.
Over 16 Miles (25 Kilometers)
Apart - Singlemode Operation.

» Selectable Wavelengths. . .
850 nm, 1300 nm, 1550 nm.
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MODBUS PORT
EXPANDER PLUS (MPE+)

MPE+ DESCRIPTION

The Modbus Port Expander Plus providesa
widevariety of different Modbus communication
tools, for solving the most difficult Modbus
communication problems. The MPE+ enables
usersto overcomevirtually all typesof
performance and compatibility limitationsin

M odbus communi cation networks.

MPE+ primary featuresinclude:

[0 100 % Modbus Compatibility.

[0 9ModbusPorts, Individually
Configurablefor Master or Slave
Devices, at any Baud Ratefrom
300 baud to 19.2 Kbaud.

[0 MultipleModbusMaster Multiplexing...
with asmany as 8 Masters multiplexed
on asingle Modbus network, and
many more when cascading multiple
MPE+ units.

[0 Sef Teaching, Real Time Database
maintained by the M PE+, providing
high speed thruput and instantaneous
screen updates.

[0 Hot Standby, Fail Safe Operation with
Multiple M PE+ units.

[0 Peer-to-Peer Modbus Communication
between Slave Devices. (PLCs, etc.)

[0 Host-to-Host M odbus Communication
between Host Devices. (Computers,
Operator Interface, etc.)

[0 Conversion of Modbus Communication
Parameters On-The-Fly... Including
ASCII/RTU, Baud Rate, Parity, etc.

[0 Robust DiagnosticsIncluding Message
Counters, Error Detectors, Error
Counters, Loop Back Test, Software
Validity Test, Memory Test, etc.

[0 Modbus Communication Ports Available
with RS-232, 422, or 485 Drivers.

[0 Handshaking for compatiblilty with
M odbus Communication Modems.

Phoenix Digital’s MPE+ unitsmay be used to
interconnect all types of dissimilar Modbus
compatible equipment, in the same physical
network, providing protocol compatibility
throughout the network.

MPE+ OPERATION

The Modbus Port Expander (MPE+) isfully
compatible with the Modbus protocol, and
functionswith all Modbus compatible devices.
The MPE+ provides 9 communication ports,
eachindividually configurablefor Master/Slave
orientation, ASCII/RTU mode, baud rate, parity,
stop bits, time-out, and modem interface. The
MPE+ performs conversion of all communication
parameters between ports, on-the-fly.

The MPE+ may be used as a M odbus Master
Multiplexer, multiplexing asmany as8 Modbus
master devices onto one Modbus network. (See
Figureon Page7.) If more Modbus Mastersare
required then multiple MPE+ unitsmay be
cascaded together, providing virtually unlimited
Master multiplexing capability.

The MPE+ incorporates Phoenix Digital’s
exclusive self teaching, real time database, for
accel erated M odbus communication thruput.
The MPE+ teachesitself Slave address|ocations
(scanlist) for its database by memorizing read
requestsfrom Master (Host) devices. The
MPE+ creates adatabase image table fromthis
scanlist, whichitwill continually refreshwiththe
latest Slave coil and register information. Master
devicesreceive datainstantaneously fromthis
database, thereby eliminating communication and
Slave (PLC, etc.) latency times. Thus, the
MPE+ drastically reducesthe responsetimeto
Master devices. The MPE+ automatically self-
prioritizes the database update frequency to
update datawhichismost frequently requested
by Master devices, at the the highest possible
rate. Theuser may also manually set the
database update frequency to allow application

OCM

5/01



Industrial Automation

Phoenix Digital

of specific network tuning of the MPE+ database
and pass-thru features.

The MPE+ enables Slave devices (PLCs, etc.) to
communicate directly with each other viaa Peer-
to-Peer mailbox architecture. Within each Slave
the user ssimply allocatestwo mailbox areasin
register memory, onefor incoming mail and the
other for outgoing mail. Incoming mailboxes
store datacommunicated from other Slave
deviceswhile outgoing mailboxes store datato
be communicated to other Slave devices. The
MPE+ continuously reads (polls) the datain the
individual outgoing Slave mailboxesand writes
(broadcasts) thisdatato specified Slave
incoming mailboxes. Reading and writing of
mailbox data by the MPE+ occurswithout any
special type of programming, and is 100%
transparent to Slave control functions. The
MPE+ also provides Host-to-Host
communication between multiple Modbus M aster
devices. A “virtual” Slave databaseis created
within the MPE+ for Master (Host) device
access, and all referencesto the designated
“virtual” Slave node addresswill accessthis
database. Datamay beread or written to this
database vianormal Modbus coil and register
read/write commands. The powerful
combination of Peer-to-Peer and Host-to-Host
communication allowsany Modbusdeviceto
communicate directly with any other devicefor
maximum effectivethruput.

The MPE+ automatically convertsdissimilar
communication parameters such aslow and high
baud rates, ASCII and RTU dataformats, etc.,
on-the-fly. It also may be ordered with one or
more Modbus ports configured for RS-232,
RS-422, or RS-485 communication.

The MPE+ provides expanded Modbus
diagnostic and troubl eshooting capabilities, which
are not availablewith any other Modbus
communication device on the market today. The
M PE+ enables M odbus users to examine and
display individual Slave device communication
statusinformation by directly reading Slave
communication registers. Inaddition, the M PE+
provides acommunication |oopback test for
confirmation of valid Modbus communications.
The MPE+ also provides self-diagnostics
including power monitoring, memory parity,
processor fault detection, pass-thru relaysfor
fault tolerant network communications, and fail
safe control for hot standby operation. (See
Figureon Page 8.)

MPE+ INSTALLATION

The MPE+ isprovided inamodular Industrial
Enclosure. Itincludesprovisionsfor

panel mounting, mounting on astandard 19” rack,
or desk top installation.

MPE+ SPECIFICATIONS

Mounting : Panelmount, 19" Rackmount, or Desk Top
Connectors : 25-Pin, Sub-D (female)
Power Supply : 120/220 VAC, 24 VDC, or 125 VDC.... 30 Watts
Diagnostic Indicators . Port - Two per port (Transmit, Receive)
: System - Power, Run, Parity, Fault

Environmenta

Operating Temperature : 0°to 60° C (32°to 140°F)

Storage Temperature : -40° to 85° C (-40°t0 185° F)

RelativeHumidity : 0t0 95% RH, non-condensing
Dimensions :5.25" Hx 19.00" W x 7.90" D

(13.34cm H x 48.26cm W x 20.07cm D)
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MODBUS OPTICAL
COMMUNICATION MODULE
(OCM)

OCM DESCRIPTION

Phoenix Digital’sfamily of Optical
Communication Modulesfor Modbus networks
providesthe most advanced, comprehensive,
fiber optic communication capabilitiesonthe
market today. Phoenix Digital’s OCMs provide
optical communication media, transparent to the
communication protocol and configurablefor
distribution by the user inring, bus, star, tree, or
point-to-point network installations. Phoenix
Digital’s OCMs provide continuous on-line error
checking for jitter, pulsewidth distortion, carrier
symmetry, and optical signal strength. All of this,
together with comprehensive self-test
diagnostics, optimizesthe overall integrity of

M odbus communication networks at-large,
providing Dependable Data Communications.

Optical communication network optionsinclude
features not found in even the most expensive
communication network installations:

On-line Diagnostic Monitoring.

Self Healing Communication Recovery.

In-line Signa Monitoring.

L ocates Fault and Impending Fault
Conditions.

Annunciation of Low Signal Levd.

Wavelength Selection.

Extended Communication Distances.

OooOoono

OoOo

Phoenix Digital’s OCMsmay be used together in
the same physical network to connect
Programmable L ogic Controllers (PLCs),
Distributed Control Systems (DCS), Host
Computers, Workstations, Operator Interface
Panels, M odbus Port Expanders, etc.

OCM OPERATION

FAULT PREDICTIVE... Phoenix Digital’s
OCMsprovidefault prediction thru diagnostic

monitoring and detection of impending
communication failuresresulting from gradua
degradation of the communication link itself. The
OCM monitorsfor impending fault conditions by
continuously measuring theactual in-linesigna
strength (optical power) of the data
communications at the receive datainputson the
module. The OCM continuously comparesthese
actual in-line measurementsto preset optical
power referencethresholds. If theactual in-line
datacommunication signal strength degrades

bel ow these power thresholdsthe OCM will
detect and annunciate theimpending failure
condition viaindicators on thefront of the
module. The OCM also provides hardwired
diagnostic outputs (discrete and anal og) for
detecting and | ocating impending fault conditions,
and for on-line optical power measurement.
Thus, communication network statusis
continuoudly monitored, and impending failure
conditions are annunciated and located before
the communication failure actually occurs. This
enables maintenance personnel to perform
Predictive Maintenance on fiber optic Modbus
communication networks at-large!

FAULT MANAGEMENT... Phoenix Digital’s
OCMsprovidefault tolerant, self healing
communicationsthrough diagnostic monitoring of
the communication signal waveformsat each
node on the network, and ultra-high speed
detection and isolation of points of
communication failure anywhere on the network.
OCM modulesself heal around communication
failuresinring, bus, star, tree, or point-to-point
network configurations. The OCMs
automatically redirect network traffic around
pointsof failureuntil thefailureconditionsare
corrected, and then automatically restorethe
communication network toitsoriginal traffic
patterns. Thus, communication continuity is
unconditionally maintained by the OCM module
inthe event of either node or mediafailure! In
addition, the OCM provides diagnostic outputs
to locate network fault conditions, enabling

mai ntenance personnel to splice/terminate/replace
fiber media, add/del ete nodes, etc. on-line,

OCM
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without disrupting network communications! All
of thisistransparent to the operation of Modbus
communication networks.

INTERACTIVE DIAGNOSTICS... Phoenix
Digital’sOCMs provide advanced, system-level
interactivediagnostics. These diagnostics may
be used to assist in troubleshooting awide
variety of different typesof network problems:

[0 Detect and Locate Fault Conditions
Throughout the Network.

[0 Trap-and-Hold, and L ocate I ntermittent
Communication Failures.

[0 Detect and Locate Impending Fault
Conditions Throughout the Network.

These advanced diagnostics provide the user
with apowerful set of tools, greatly simplifying
network start-up and on-line maintenance of
M odbus communi cation networks.

EXTENDED DISTANCES... Phoenix
Digita’sOCMs provide optiona wavelength
selection for extended distance applications. The
economical 850 nanometer wavelength may be
selected for datacommunication networkswith
lessthan 12,000 feet (3,650 meters) between
nodes. The higher performance 1300 and 1550
nanometer multimode wavelengths may be
selected for longer distance applications,

extending communication distances between
nodesto over 6 miles (10 kilometers). The 1300
and 1550 nanometer singlemode wavelengths
may be selected for extended distance
applications, extending communication distances
between nodesto over 16 miles (25 kilometers)!

OCM INSTALLATION

Phoenix Digital’sModbus Optical
Communication Modulesareavailablein modular
Panelmount Industrial Enclosures, andin 19”
Rackmount/Panelmount/Desk Top Enclosures.

OCMs may beinterconnected on thefiber optic
network in an active bus configuration, using
either multimode or singlemodefiber optic cable.
(SeeFigureon Page 7.) Channel A Receive
Datainputsand Transmit Data outputs should be
interconnected sequentially from OCM to OCM
in onedirection, and Channel B Receive and
Transmit Datainputs and outputsinterconnected
sequentially inthe oppositedirection. This
configuration may be madefault tolerant by
cross-connecting end-to-end Channel A (Ch A
Transmit to Ch A Receive) and Channel B (ChB
Transmit to Ch B Receive) onthe OCMson
either end of the active bus. (SeeFigure on Page
8.) Thiseffectively transformsit into acounter-
rotating ring Modbus network configuration without
requiring any other action by the user.

SPECIFICATIONS

Fiber Optic Cable Type : Multimodeor Singlemode
Mating Connector : ST or SMA
Transmit Launch Power - -15dbm (Typica, Multimode); -18 dbm (Singlemode)
Receive Senstivity :-32dbm
Power Supply : 120/220 VAC, 24VDC, or 125VDC.... 10 Wetts
Environmentd
Operating Temperature :0°t0 60° C (32°t0 140°F)
Storage Temperature : -40°t0 85° C (-40°to 185° F)
RedativeHumidity : 0t0 95% RH, non-condensing
Dimengons

Modular Panelmount Enclosure (“-P’) : 10.38" H x 3.50" W x 7.00" D
(26.36cmH x 8.90cm W x 17.78cm D)

19" Rackmount/Pane mount/
Desk Top Enclosure (“-E”)

:3.50" Hx 17.00" W x 7.00"D
(8.89cmH x43.18cmW x 17.78cm D)
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ORDERING INFORMATION
MODBUSPORT EXPANDER PLUS

M odel Number ® Description
M PE+ MODBUS PORT EXPANDER PLUS (9 RS-232 Modbus Ports)

()  Addsuffix“-24V” for 24 VDC Operation.
Add suffix “-125V” for 125 VDC Operation.
Add suffix “-ACV” for 120/220 VAC Operation.
Add suffix “-422/x” for RS-422 M odbus communications. (Specify “x” for Number of
RS-422 Ports, wherex = 1 thru 9.)
Add suffix “-485/x” for RS-485 M odbus communications. (Specify “x” for Number of
RS-485 Ports, wherex = 1 thru 9.)

MODBUSOPTICAL COMMUNICATION MODULE

M odel Number @ Description

OCM-MOD-85 MODBUS OCM (12,000 feet/3,650 meters between nodes)
OCM-MOD-13 MODBUS OCM (32,000 feet/10 kilometers between nodes)
OCM-MOD-15 MODBUS OCM (43,000 feet/13 kilometers between nodes)

(2)  Addsuffix “-P” for Standal one, Panelmount Module Enclosure.

Add suffix “-E” for 19" Rackmount/Panel mount/Desk Top Module Enclosure.

Add suffix “-D” to for Real Time Diagnostic Outputs.

Add suffix “-ST” for ST Fiber Optic Connector Style.

Add suffix “-SMA” for SMA Fiber Optic Connector Style. (Availablewith 850 Nanometer
Wavelength Only.)

Add suffix “-24V” for 24 VDC Operation.

Add suffix “-125V” for 125 VDC Operation.

Add suffix “-ACV” for 120/220 VA C Operation.

Add suffix “-SM” to for Singlemode Operation. (Availablewith 1300 Nanometer Wavelength
and ST Connector Options Only.)

Add suffix “-422" for RS-422 Modbus communications.

Add suffix “-485" for RS-485 M odbus communications.

Add suffix “-FD” for full duplex communication. (Handshaking for access control not
required.)

Consult factory for additional information on fiber optic modules for other Open Standard
Networks (ETHERNET... among others); other Open and Proprietary PLC and Process
Computer Networks (Rockwell ControlNet™, DH+, and R1O; GE Fanuc GENIUS™ and SNP;
Siemens/TI TIWAY™, PEERLINK™, and RI1O; Group Schneider MODBUS PLUS™ and
RIO... among others); Industrial Fiber Optic Cable (indoor, outdoor, aerial, buria, etc.);
termination and splice tool kits; fiber optic video (CCTV) and telephone communications; and
on-site installation support, training, and network commissioning services.
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MODBUSACTIVE BUSCONFIGURATION
MODBUS TWISTED PAIR WIRE (RS-485)
OCM-P® |V
g g PROCESS
CHANNEL A ' " [ I] [] CONTROLLER
CHANNEL B D L [ .
MODBUS TWISTED PAIR WIRE (RS-485)
OCM-P® r] | , ,
MULTI-DROP ‘#
FIBEROPTIC
MODBUS
NETWORK \<:>
MODBUSI/O
v MODBUSEIA STANDARD CABLE (RS-232)
OCM-P® P \ H]
_A RTU
OPERATOR
MODBUS PORT INTERFACE
v EXPANDER PLUS
OPERATOR
P I
OCM-P? | | MPE + OF— INTERFACE
| I
(1) OPTICAL COMMUNICATION MODULE HOST
MODEL #OCM-MOD-85-P-D-ST-ACV-485 COMPUTER
(2) OPTICAL COMMUNICATION MODULE
MODEL #OCM-MOD-85-P-D-ST-ACV
(3) MODBUSPORT EXPANDER PLUS
MODEL #MPE + - ACV

TYPICAL MPE+ and OCM

INSTALLATION CONFIGURATION
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MODBUSDUAL MEDIA RING CONFIGURATION (FAULT TOLERANT)
MULTI-DROPFIBER OPTIC MODBUS NETWORK
(Connect Up to 256 fiber moduleson a
single bus or ring network.)
] N
\V/ N
minludal CHANNEL A —9¢
O]
| oo CHANNEL B —0
| 11
PLC
OCM-p? OCM-P® OCM-P® OCM-P®
J
<> <> L o [ —
L L L L
| C>—| <>_|
g m;e MODBUS E_ MODBUS
o [ s EIA TWISTED
i E"" |||| || STANDARD PAIRWIRE
0 TITTITT CABLE | | (RS485)
(RS232)
PLC PLC
OPERATOR — E
INTERFACE — — — —
— MPE+©®| —MPE+®
f— — MODBUSI/O
OPERATOR )
INTERFACE pr
MPE+HOT STANDBY
CONFIGURATION (OPTIONAL)
(1) OPTICAL COMMUNICATION MODULE
MODEL #OCM-MOD-85-P-D-ST-ACV
(2) OPTICAL COMMUNICATION MODULE (3) MODBUSPORT EXPANDER PLUS
MODEL #OCM-MOD-85-P-D-ST-ACV-485 MODEL #MPE + - ACV

TYPICAL MPE+ and OCM INSTALLATION CONFIGURATION

PO

7650 East EvansRd., Bldg. A

P h oen ix Scottsdale, AZ 85260

(480) 483-7393 Phone
= - (480) 483-7391 Fax
D I g Ita I email: phxdigital @aol.com

internet: http://www.phoenixdigital corp.com
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