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A WARNING: Use of CTC Controllers and software is to be donky by
experienced and qualified personnel who are responsibkadaapplication and use
of control equipment like the CTC controllers. Thasdividuals must satisf
themselves that all necessary steps have been takesute &dsat each applicati(in
and use meets all performance and safety requiremewtading any applicabl
laws, regulations, codes and/or standards. The informatithis document is givep
as a general guide and all examples are for illugergturposes only and are rpt
intended for use in the actual application of CTC produ€iC products are ngt
designed, sold, or marketed for use in any particular atjolic or installation; thig
responsibility resides solely with the user. CTC dussassume any responsibility
liability, intellectual or otherwise for the use of Cp@ducts.

J
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The information in this document is subject to changoumt notice. The software
described in this document is provided under license agreeandnimay be used and
copied only in accordance with the terms of the liceasrpeeement. The information,
drawings, and illustrations contained herein are the prppmdr Control Technology

Corporation. No part of this manual may be reproducedisiributed by any means,
electronic or mechanical, for any purpose other than thehpser’'s personal use, without
the express written consent of Control Technology Qaitpmm.

The information in this document is current as of tHieyang Hardware and Firmware
revision levels. Some features may not be supportedriieregevisions. Segvww.ctc-
control.comfor the availability of firmware updates or contact@Technical Support.

Model Number Hardware Revision | Firmware Revision
5200 All Revisions >=5.00.36
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Communications Summary
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With the release of the 5200 firmware revision 5.00 and above
numerous new features are available. Many of theserésaare in the
area of communications, while a number of significamtsoallow for
greater programming flexibility. This manual's focus is dose
features relevant to the area of communications, some&hah are
listed below:

(2) Serial ports capable of the CTNet Binary protocol, GBIl Protocol, User
Defined, Modbus RTU/ASCII Master and Slave protocols.

COM1 and COM2 are independently configurable; including baud rates t
115Kb, stop bits, data bits, parity, and communication pratocol

Serial communications settings saved and restored arpgw

Telnet Server for remote administration interface

FTP Client and Server, referenddodel 5200 Logging and FTP Client
Applications Guide, 951-520015 and Remote Administration Guide, 951-520001.
HTTP 1.0 Web server for WebMOWebMON 2.0 User's Guide, 951-520012)
diagnostics.

Modbus/TCP RTU Master and Slave

UDP Peer to Peer

TCP client/server raw socket interface, bidirectional

CTNet Binary protocol

SMTP support for sending emails.

POP3 inbox support for receiving emails and processing embesicidot
messages.

Up to 7 serial ports, including 2 local and 5 virtual TCP tonbeal servers or host
applications

Configurable connection throttling to enhance overall sygterformance

String formatted output messages with embedded regisfaess from within
Quickstep printf  format).

SNTP Time Server synchronization for real time clock.

DHCP support

DNS name registration via DHCP

‘C’ Programming for custom protocols along with supportU@P Datagrams.



5200 Communications Guide

o Configuration of most parameters via the Java WebMON Adtnation
Interface applet.

Control Technology Corporation 8
Document 951-520002-0006 09/08



CHAPTER

Sernal Communications

The controller contains two RS-232 serial ports. Optlgn&@OM2 can
be ordered with RS-485. RS-485 operation is transparentfttease,
with automatic line turnaround and timing controlled by hamcbwy
These ports support numerous communications protocols, m&ny
which are detailed elsewhere within this document. Thisicse is
meant as a general overview.

Port Settings via Registers

Serial port parameters may be modified directly viastegs, such as when programming
via Quickstep. The factory default communication settfogshe two serial ports are:

Baud Rate -19200
Data Bits -8
Parity - None
Stop Bits -1

All parameters may be changed using available registese register 12000 to select
either port by storing a 1 or 2. Set the following s&gis based on the configuration
desired:

Set register 12301 to select the baud rate as follows:
2-1,200
3-2,400
4 -4,800
5-9,600
6 - 19,200 (default)
7 - 38,400
8 —57,600
9 -115,400

Set register 12308 to select the parity as follows:



0 - None (default)
1-0dd
2 -Even

Set register 12309 to select the stop bits as follows:
1 - Stop bit on transmit (default)
2 - Stop bits on transmit

Set register 12310 to select the data bits as followdr{cloding parity):
7 - Data bits
8 - Data bits

For example, the following Quickstep instructions will oha the baud rate on port 1 to
9600 Baud:

store 1 to Reg_12000
store 5 to Reg_12301

Serial port settings are non-volatile and may be savagrial E memory. Saving these
and other parameters is done by writing a 1 to register 20096.

In summary the following are relevant serial port cointegisters:

12000 Select Controller Communications Port: W access, 1 = COM COM2, 3 -7 = TCP raw
virtual socket connections.

12000 Message Transmission Status for Controllers: R ac@essot busy, 1 = busy.

12001 Transmit Message from Data Table: W only, Store mowber to transmit.

12001-12255 Controller Receive Buffer Access, R only, 1 charactelqetion.

12300 Protocol Variation: R/W, Controls RS-232 terminal poatomodes. 0 = computer, 1 = termir al
(default)

12301 Serial Baud Rate Selection: R/W, 2 = 1200, 3=2400, 4 = 886®600, 6 = 19.2K (default),
= 38.4K, 8 =57.6K, 9 = 115.2K.

12302 Serial Input Buffer Counter: (R) number of characters abvigila(W) any value to clear buffel
and zero count.

12303 Disable Automatic Parsing: R/W, 0 = inhibits responserdsames normal response to

incoming messages. Disable parsing to process own pisatoco

12304 Extract Number from RS-232 Receive Buffer: R only, Autooaly assembles ASCII strings
into a numeric value. The result is a signed 32-bit numheomatically assembles strings ¢
ASCII characters containing numeric information into a nienedlue. Number multiplied by
10,000, allowing decimal points to 4 places.

12305 Communications Priority: R/W, when running multiple tagks. normal, 1 = priority.
12308 Serial Parity: R/W, 0=None (default), 1=0dd, 2= Even

12309 Serial Stop Bits: R/W, 1 (default) or 2

12310 Serial Data Bits: R/W, 7 or 8 (default)

12316 Message String Transfer Register: R/W, write recotasber ofmessage.ini  file to send

out serial port selected in 12000 register, read rettanssswith 0 = success. See the Mode
5200 Script Configuration Guide.



12320 Serial Active Protocol Selection: R/W; by default thetpcol is set to CTC (0). Write to this
port last after setting up any relevant parameters #ineeegister enables the selected protc :ol
immediately.

CTC Binary & ASCIl -0

Modbus Master RTU — 1 (max of 120 16 bit Modbus Registextbiead; do not set
manually, as it will be set when configuring the Modbus EraRegister Control Block. Up t
256 may be read using automatic de-blocking feature of thedCa&hbck)

Modbus Master ASCIl — 2 (max of 56 16 bit Modbus Registershiead; do not set manuall -,
as it will be set when configuring the Modbus Master RegiSbntrol Block. Up to 256 may e
read using automatic de-blocking feature of the Contratiglo

Modbus Slave RTU -3 (max of 120 16 bit Modbus Registe#® 82 bit 5200 registers)
Modbus Slave ASCII — 4 (max of 56 16 bit Modbus Registe2832 bit 5200 registers)

12321 Serial Active Address: R/W, address to be used by the denttmased upon the enabled
protocol. By default the Global Serial Address is usedssrieerridden by writing a differen
one for the enabled port (12000 register) to this regi€errently on Modbus Slave protocol
use this address. Modbus Master uses the Modbus MaststdrRépntrol Block, 21000 —
212909.

12322 Global Serial Address: R/W, Address to be used as the 528 pp default for Modbus Sla' =
Serial Protocols unless overridden by a write to regi2821. To save this value permaner ly
a 1 must be written to register 20096.

Only baud rate, stop bits, data bits, parity, protocol, amtl qpeecific address are
saved to non-volatile memory.

Port Settings via WebMON

Alternatively to directly modifying registers, seripbrt parameters may be modified
using the WebMON utility. Reference the document faaitie as a review, the “Serial”
tab allows immediate configuration of the local COMMAdaCOMM?2 serial ports,
within the controller. All changes take effect immeelg and are placed in permanent
storage, thereby surviving power cycling. Once parametersigslated an immediate
read is done of all parameters, providing visual veriftcatf your changes.

The COMM configuration provides a table of two rows, doe each serial port. It
consists of a number of data entry fields, each wiir thwn special functionality:

Fun Programs RTC Srtun Ernail Mrtification Authertication Security Threads
Ethernet Serial Summary Disks

Serial Port Settings:
Cihd Baud Rate Diata Bits Parity Stop Bits Protocal Address
1 19200 t&] Mone 1 CTC Binary 4
2 19200 t&] Mone 1 CTC Binary ta]

COMM
Baud Rate
Data Bits
Parity
Stop Bits




Protocol
Address
COMM

This is not an editable field. It is used to refereetber COMM1 (row 1) or
COMM2 (row 2).

Baud Rate

A pull down list box is available to select the desitmdid rate. Baud rates from
1200 to 115,200 are available. Note that using baud rates ab@@ I&n cause
system degradation, depending upon the protocol and data fkhe system.

Data Bits

A pull down list box is available to select either ‘Gt “8” data bits.
Parity

A pull down list box is available to select “None”, d@", or “Even” parity.
Stop Bits

A pull down list box is available to select either ‘4r'“2” stop bits.
Protocol

A pull down list box is available to select the indival protocols to be active on each
port. Details for each are provided in the 5200 Communitati&uide (950-520000).
Available selections are:

CTC Binary (Default, compatible with CTCMON and ctc@#dll)

Modbus Master RTU — controller polls the device.

Modbus Master ASCII — controller polls the device.

Modbus Slave RTU — controller polled by external device

Modbus Slave ASCII — controller polled by external device
Address

This is the address to be use when Modbus protocols amteskleWhen in Master
mode only a single device may be polled. To poll multgideices the Address
register must be changed by the Quickstep program, dgaliyn An address from 1
to 255 is valid.



CHAPTER

Networking Communications

The 5200 series controllers can be configured to communmate
Ethernet using one of several transport protocols: CTN&#®, and
TCP. This section discusses the how to setup and coafithe
controller for network communications.

CTNet

CTNet is a proprietary, non-routable protocol typicallgdigor legacy communications
to the 2700 controller products. It tends to be faster tHaP or TCP/IP due to the lack
of processing overhead, but like UDP, it lacks acknowle@gemf each packet.

Note that the Binary Message subset of the CTNet prbtacooptionally be sent using
UDP and TCP via IP Encapsulation. Reference thatoseftr further details.

UDP

User Datagram Protocol is used to send packets acrdss Mdetwork in an unreliable
manner, with no packet acknowledgement. The protocolllg fautable across the
network, unlike CTNet. It is the preferred interfacerftany products when performance
is required and the application itself can perform emecovery. The 5200 supports UDP
packet transport for peer to peer communications, CTClstah CTServer products.

TCP

Transmission Control Protocol is used to establish commeotiented, sequenced, and
error free sessions over an IP Network. The protodallisroutable across the network,
unlike CTNet, and each data packet is acknowledged whernvedceorrectly by the
receiver. Retransmission of lost packets is buiti the protocol. Typical retry timers of
250 milliseconds limit the uses of TCP in a real-titoatroller. The 5200 supports TCP
packet transport for FTP, Telnet, Modbus TCP Masteré&SIaRAW client/server
connections, CTCMon, and CTServer products.



When using any of these protocols it is important to rudé whenever the 5200
is placed on a network, it should be connected to &lswnot a hub. A switch will
isolate traffic to broadcasts that are specific ®dbntroller whereas a hub will cause the
5200 to receive all traffic on its link.

Configuring a CTNet Node using Registers

Details of the CTNet protocol can be found within tiGguide to CTC Serial Data
Communications’manual andCTC Monitor User Guide” manual. Both of which are
available for download from the Control Technology wiehgvww.ctc-control.com To
use CTNet, a valid CTNet node number between 1 and 32767bmsst. To use UDP
protocol, the controller must be set up with a TCP/IP esijrsubnet mask, and optional
gateway.

The CTNet node number of the controller is storedegister 20000. Simply write the
node number to register 20000, write a 1 to register 20096 handcycle power on the
controller for the change to be accepted.

Store 21 to Reg_20000
Store 1 to Reg_20096

Configuring IP Addresses using Registers

If you are not using DHCP to automatically obtain yéRraddress, then the TCP/IP
address is configured statically as follows:

Sample IP Address -168.254.132.34 (random example)
Sample Subnet Mask 255.255.255.0 (typical)
Sample Gateway -168.254.132.88 (random example)

The actual values to use will depend on the network Heatontroller is connected to.
Contact your IT department to determine acceptable addifessesir network.

Registers 20048 to 20051 are the 4 parts of the IP address:

store 168 to Reg_20048
store 254 to Reg_20049
store 132 to Reg_20050
store 34 to Reg_20051

Registers 20064 to 20067 are the 4 parts of the Subnet Mask:

store 255 to Reg_20064
store 255 to Reg_20065
store 255 to Reg_20066
store O to Reg_20067

Registers 20080 to 20083 are the 4 parts of the Gateway Addpéssdd):

store 168 to Reg_20080



store 254 to Reg_20081
store 132 to Reg_20082
store 88 to Reg_20083

A gateway is only required if the controller needs to wmmicate over a Wide-Area
Network (WAN). If not using a gateway, then set thesgisters to O (default). The
controller can talk to devices on a Local Area Netwwoitkout using a gateway, but not
over the Internet or outside its subnet. The follmwcommand saves the IP address and
all other modified IP address parameters to hon-volatdenory:

store 1 to Reg_20096

Finally, cycle power to the controller to activate tlegvlP information active.

The IP address can be set up through a Quickstep prograstho€TC Monitor. Note
that if you set the IP address registers to 0, thete virto Reg_20096 and cycle power,
the controller will use DHCP to obtain its networkamhation automatically. You will
be aware that the controller is attempting to conteet DHCP server when the S3 LED
is flashing repeatedly, at a high rate (100ms/seconde ShLED will stop flashing
once the 5200 has obtained an IP address from a DHCR.séhlale searching for a
valid DHCP address, serial port CTC Monitor access hall available to a limited
number of registers, typically 20000 and above, but Quipksted Ethernet
communications will be disabled. Once an IP addreasa#able the 5200 will continue
to boot, initializing the network and starting Quickstep ajapion software.

Configuring the IP address automatically with DHCP

The controller is capable of retrieving its IP informatiautomatically, from a DHCP
server, RFC 2131. The Dynamic Host Configuration Protod@HCP) is a
communication protocol that lets network administratontomate assigning of IP
addresses within a network.

All devices (computers, controllers, etc.) that residea TCP/IP network must have an
IP address assigned. Without DHCP, the IP address mustitbeed manually at each
device, such as detailed in the previous section. If dewwegs to another location in

another part of the network, a new IP address musntexred. DHCP allows a network
administrator to supervise and distribute IP addresses fao central point and

automatically assigns a new IP address when a compugugged into a different

location on the network. DHCP also provides other servim®gpond assigning IP

addresses. It provides features including Domain Name S€bBid8) server addresses,
gateway information, and Simple Network Time Protd@MNTP, section 6.0) servers,
thus allowing for fully automatic configuration of the tatler IP parameters.

DHCP uses the concept of a "lease" or amount of timeatltggven IP address will be
valid for a computer. The lease time can vary depending lipariong a user is likely to
require the network connection at a particular locatbrlCP also supports static
addresses for devices that need a permanent IP address.



DHCP is enabled by default in the controller. At powerthe,controller will request to
use whatever IP address is set in the 20048 block (except Ovahich,enables DHCP),
and the DHCP server will either allow it or suppiyew IP address. This final address
will be temporarily written to the 20048 block, but not pemeatly. Although not stored
permanently, it is still the active IP address for slggtem. Only the user or Quickstep
can make this IP address permanent, by storing a 1 toere@®096. If you do not want
to use DHCP, it can only be disabled by setting an actuaddiPess and subnet mask.

Setting the Controller's DNS Name via Telnet

When the controller communicates with a DHCP semvelso requires a unique system
name that is typically used for DNS resolution (assgnthe server is using dynamic
DNS). Presently this name is derived from the contrellserial number, placing
"CTC_BF_" before the number. For example, if theademumber is 100-52801, then the
DNS name entry for the controller is CTC_BF_10052801. dsénable names are also
possible and may be set using thet systemname <namé&zommand within the Telnet
administration screen, followed by writing a 1 to regyi0096 (to save the change), and
rebooting the controller.

Note that many software packages and other devices withd@nunications drivers
can identify controllers only by IP address and not by nabepending on how your
network is configured, DHCP may change the IP addrestheofcontroller without
warning, causing devices and software to lose connectiocoomect to the wrong
controller. In this case, it is better to manuallyigiss static IP address to the controller.
The network administrator should be contacted prior tigrisg any IP address, to avoid
conflicts.

Communicating to the Controller Using CTNet

CTNet is a lightweight non-routable Ethernet protaw®d by legacy CTC controllers. It
is recommended that UDP be used, instead, whenever possitae it is routable.

In order to communicate with the controller from a B€Ing CTNet protocol, the
WinPCap driver must be installed on the PC and an updatedm32v2.dll file
must be installed in the Windows system32 directory.

The latest version of the WinPCap driver may be downlodiated the customer care
section of CTC’s websitevww.ctc-control.com Compatibility information will be
included with the download. Currently Windows 95, 98, ME, NT4, 2600, XP are
supported.

To install the driver:

1. First, uninstall any previously installed CTNet drivengluding CTC Transport
and CTC Packet Driver. If you have not previously installezse drivers, this
step can be skipped. DO NOT INSTALL WinPCap OVER AN EKISG
CTNet DRIVER.

2. Double click the WinPCap.exe file and run through thiallasion program.



3. In your Windows system32 directory (typically Windowstem for Windows
95, 98, and ME and WINNT\system32 for Windows NT/2000/XP) replaee
existing ctccom32v2.dll file with the file included with the WinPCap
download.

4. Restart the PC.

Once the driver is installed, CTC Monitor 2.8 or later barused to communicate to the
controller. Every controller on the network must havanique node number, and each
PC based connection must use a unique Host node number.

Note that WinPCap only needs to be installed when usingntimeroutable binary
protocol version of CTNet, that used in legacy 2700 productgyube 2217 Ethernet
Controller. Operating CTNet over UDP and TCP can hbeedasing IP Encapsulation
and does not required WinPCap. The 2700 does require the 27idlleofar backward

compatibility.

Network Configuration via WebMON

Alternatively to directly modifying registers, network pareters may be modified using
the WebMON utility. Reference the document for dstaik a review, the “Ethernet” tab
is used to set various network parameters. Settable gsmaninclude general network
IP information, SNTP Time server interface and POP3ileng&NTP, SMTP, and POP3
network configuration can be found in their respecteations.

Ethernet Settings

The Ethernet Settings consists of a number of daty déeids, each with their own
special functionality:

Current Ethernet Settings: (Current Mode - 100FLILL)
DM= Mame IP Address Subnet Mazk | Gateway P Modbusz | CTCRHode hode DHCP Enab...
CTC_BF wieay..[12.40.53.149 255255 2550 [12.40.53.204 | 2 oleuts |

| Updste Metwork |

DNS Name
IP Address
Subnet Mask
Gateway IP
Modbus
CTC Node
Mode
DHCP Enabled
DHCP Enabled (check box to enable)



The controller is capable of retrieving its IP informat@automatically (IP Address,
Subnet Mask, and Gateway IP), from a DHCP server, RFC 2IB&.Dynamic Host
Configuration Protocol (DHCP) is a communication prototmt lets network
administrators automate assigning of IP addresses waith@twork.

All devices (computers, controllers, etc.), which resdea TCP/IP network, must
have an IP address assigned. Without DHCP, the IP addmests be entered
manually at each device. If devices move to anotheri@ctat another part of the
network, a new IP address must be entered. DHCP a#lavetwork administrator to
supervise and distribute IP addresses from a central @odndutomatically assigns a
new IP address when a computer is plugged into a diffeveatidn on the network.
DHCP also provides other services beyond that of just amdtiPess. It provides
Domain Name Service (DNS) server addresses, gatewaymition, Simple
Network Time Protocol servers, etc., thus allowingftdly automatic configuration
of the controller IP parameters.

DHCP uses the concept of a "lease" or amount of tivaea given IP address will be
valid for a computer. The lease time can vary depending oo long a user is
likely to require the network connection at a particlgaation. DHCP also supports
static addresses for devices that need a permanent IRaddre

Checking the check box on the Setup Screen enables DHGPoower up, the
controller will request to use whatever IP address iseatly set (except 0.0.0.0
which enables DHCP), the DHCP server will eitherwalld or supply a new IP
address. This final address will temporarily be writtethes 20048 register block of
the controller, but not permanently, and will appeathim “IP Address” data entry
field. Once complete with all changes, simply press“thpdate Network” button to
notify the controller of changes. Values are imraggly read back from the
controller allowing for visual confirmation.

DNS Name

When the controller communicates with a DHCP servexlsb requires a unique
system name that is typically used for DNS resolutassuming the server is using
dynamic DNS). Presently this name is derived fromdtwetroller’s serial number,
placing “CTC_BF_*“, before the number. For example & serial number was 100-
52801 then the DNS name entry for the controller would olmec
CTC_BF_10052801. User settable names are also possible by giloyple-
clicking the data entry field and entering a unique natdp.to 20 characters are
allowed in the Controllers DNS Name. When the “Update Netwdsltton is
selected the controller will immediately notify tb#CP server of a name change, if
DHCP is enabled. If dynamic DNS is enabled, on your, tbstname change will
become available immediately on your network.

Many software packages, and other devices with CTC comations
drivers, do not have the capability to identify controlléss name, only by IP
Address. Depending on how your network is configured, DHCP maggehthe IP



address of the controller without warning, causing devices software to lose
connection or connect to the wrong controller. lis @ase, it is better to manually
assign a static IP address to the controller. The ar&tvadministrator should be
contacted prior to assigning any IP address, to avoid canflict

IP Address

If you are not using DHCP to automatically obtain yd@rAddress information then
the TCP/IP IP address is configured statically. It nmaestentered using a ‘dot’
notation as follows:

Example IP Address 168.254.132.34 (example)

The actual values to use will depend on the networkth®atontroller is connected
to. Contact your IT department to determine acceptableessies for your network.

Subnet Mask

If you are not using DHCP to automatically obtain ytdRirAddress Information then
the TCP/IP subnet mask address is configured staticalljnust be entered using a
‘dot’ notation as follows:

Example Subnet Mask: 255.255.255.0 (typical)

The actual values to use will depend on the networkth®atontroller is connected
to. Contact your IT department to determine acceptable addrés your network.

Gateway IP

If you are not using DHCP to automatically obtain y&dRirAddress then the TCP/IP
Gateway address is configured statically. It must beredtusing a ‘dot’ notation as
follows:

Example Gateway 168.254.132.88 (example)

The actual values to use will depend on the networkthi@atontroller is connected
to. Contact your IT department to determine acceptable addrdésr your network.

A value of 0.0.0.0 will disable the use of a gateway. #eWay is the address to
which requests will be forwarded if they are outside drege of you IP domain, as
tested against the assigned subnet mask. Typically svayate used to forward

requests to another network and/or the internet.

Modbus

The Modbus address is used to set the address which wilisbd by the
Modbus/TCP communications protocol. It is typically redd to as the Device ID.
It may be set from 1 to 255.

CTC Node



The CTC Node number is used by the CTNet protocol. Thaslightweight non-

routable Ethernet protocol used by legacy CTC controllérss recommended that
UDP be used, instead, whenever possible, since it ishleutaSetting this node
number to O disables its use in the controller. Befghsetting this node number
since no two controllers can have the same addresdid Rumbers are from 1 to
32767. Some very old CTC controllers only communicatecoies 1 to 254.

Mode

Mode is used to set the Ethernet connection method, simeleduplex, and typically
is not used. By default it is set to Auto. Auto meam#io-negotiate, or let the
controller and external router/switch negotiate cotiorcspeed and duplex. The
fastest possible will generally be negotiated, 100 Megabitdlfydlex. Sometimes,
where old wiring may exist or noisy environments, it istlie reduce the speed of the
Ethernet interface. Also if Ethernet speed is ngtartant, the slower speed will
reduce the load on the controller and generally allmressed performance by other
aspects of the controller during peak Ethernet traffic.

A pull-down box is provided to override the default. Asable are 100 full/half
duplex, 10 full/half duplex, and auto. Note that the cumegbtiated speed is shown
in the text area above the data entry fields. Bestwws the current speed is
negotiated to 100 full duplex:

Run Procrams RTC Setup Etnail Matification
Ethernet Serial

Current Ethernet Settings: (Current Mode - 100/FLULL)
DME Marne IP &Address Subnet Mazk | Gatews
CTC_BF Wesy. [12.40 53149 |255.255.255.EI |1 24053204




CHAPTER

ASCIl Computer/Terminal Protocol

The 5200 supports a number of serial port communication pretat@ default, along
with the CTC Binary Protocol, is a simple ASCII protbcdoth run at the same time
and are automatically detected based on the serial lesdans The ASCII Protocol is a
simple way to send commands to the controller. ddramands are in the form of simple
ASCIl messages. Most computer languages provide a methodefading ASCII
messages to a serial communications port.

ASCII Computer Protocol

Controllers are initialized to the CTC ASCII termingidotocol upon power-up. To
change the terminal protocol, you must send a commanietadntroller’s serial port
establishing a new protocol. In the following example, Ehaets the protocol and C
establishes the CTC ASCII computer protocol. All commaardsfollowed by a carriage
return <CR>, ASCII 13, which signals the controllerttthee command is complete. Most
versions of BASIC automatically add the required carriegiern at the end of the
transmission.

To set the CTC ASCII computer protocol:

1. Enter the following command:

P C <CR>
2. To acknowledge the change to the computer protocol, thebenresponds
with:

P C @ <CR>

Ending the response with a carriage return is consigtiéimthe computer protocol.

Once you have opened the serial port and set the compuatiercol, you can begin
sending commands to the controller. The following eXarfgrces the number 1200 into
register 10, the command is “R=1200". The command must etidthe code for a
carriage return command, ASCII 13. The following stateém@nBASIC, accomplishes
this transmission:

PRINT #1, “R10=1200"



Computers and versions of BASIC vary. Refer to manufactuipublished data.
By sending this command, we assume that the seriallpsralready opened and defined
as port No. 1. Most versions of BASIC automatically #ukel required carriage return at
the end of the transmission. Check with your versioBA®IC to see if it automatically
adds the carriage return command.

When operating in the CTC ASCIlI computer protocol, thetrodler responds with a
carriage return command, acknowledging message receptmum. BASIC program
should receive and test this message. If a transmisgionoccurs, the controller instead
responds with an error message. You can program the meesage follows:

LINE INPUT #1, R$
IF R$<>"" THEN GOTO 100

The statement, LINE INPUT #1, R$, tells the computerrdoeive the controller’s
response and to assign the response to characterR¥ing most versions of BASIC, a
response consisting of only a carriage return is receaged null string or an empty
message. The statement, IF R$<>" THEN GOTO 100, hasctmputer test the
response. If the controller’s response in not equal twll string, a transmission error
occurred. At this point, the program jumps to line 100.

The controller’'s response must be taken in by the complfté is not, the
response remains in the computer’'s communication buffet,adfects the computer’'s
ability to receive future messages.

ASCII Terminal Protocol

At times you may want to use a dumb terminal or a computening a terminal
emulation program to communicate with a controlleruYan use a lap top computer
configured as a dumb terminal for diagnostic or debugging purpfosesg outputs on
or off, reading register values, or forcing a valueb¢ostored into a register. The CTC
ASCII computer protocol is not suited to this task, sindes been optimized for use in
communicating with a running computer program. It addition, ymust terminate each
response with a carriage return, signaling the completiache message.

When you use a dumb terminal to directly view the respomsieo controller, the
carriage return places the terminal’s cursor to thenmaggy of the same line, and the next
message overwrites the previous message and response&£TThASCII terminal
protocol solves this problem by responding to commands fraemnainal or computer
with an instantaneous line feed, <LF> ASCII 10, moving #meninal to the next line on
its screen. The controller transmits its resporfsany, with a carriage return and a line
feed. Any messages sent to or from the controller arerded on successive lines.
Except for the use of line feeds, the terminal protosoldentical to the computer
protocol.



Controllers are initialized to the CTC ASCII termimabtocol upon power-up. If you
have changed it, you must reset the protocol. In thevally example, the P sets the
protocol and T establishes the CTC ASCII terminal prdto®bcommands are followed
by a carriage return. To set the CTC ASCII terminalquok

1. Enter the following command:

PT<CR>
2. To acknowledge the change to the computer protocol, thebenresponds
with:

<LF>

PT<CR>

<LF>

The controller immediately responded with a line feedl due response ended with both
a carriage return and a line feed. This creates a readaplay on the terminal. This
response is also consistent with the terminal protocol.

ASCII Protocol Commands

Using either the computer or terminal protocols you aaoress any of the controller’s
registers. The example commands g64&> to stand for a carriage return (ASCII 13)
and <LF> for a line feed (ASCII 10):

Initiate computer mode:

Send -PC<CR>
Response PCO<CR>

Initiate terminal mode:

Send -PT<CR>
Response <LF>PT<CR><LF>

Read a counter/register:

Send -R<counter/register number><CR>
Response:
Computer mode -< counter/register number ><CR>
Terminal mode - <LF>< counter/register number ><CR><LF>
Note: Register read/write commands can be chained togethey asi’ as a
separator. Each command will be responded to uniquely.
Example: R1000=5;R1005;R1006<CR>

Write a counter/register:

Send -R<counter/register number>=<new value><CR>
Response:



Computer mode -<CR>

Terminal mode -<LF>
Note: Register read/write commands can be chained togethey asi’ as a
separator, each command will be responded to uniquely.

Example: R1000=5;R1005;R1006<CR>

Returned Error Messages

Number too small— If a register is specified as zero, then the cometrsknds
the following error message:

Computer mode -<less than sign,< > <bell, 07H><CR>

Terminal mode - <LF><less than sign,< ><bell, 07H><CR><LF>

Number too large — If a register is specified that is greater thanrimmber
supported, then the controller sends the following eressage:

Computer mode -<greater than sign,> > <bell,

07H><CR>

Terminal mode - <LF><greater than sign,> >

<bell, 07H><CR><LF>

Protocol error — If a “P” command (protocol) is not in the correct fatrthen
the controller will send the following error message:

Computer mode -P<bell, 07H><CR>

Terminal mode - <LF>P<bell, 07H><CR><LF>

Syntax error — If the controller can not make any sense of thencanal, then
it sends the following message:

Computer mode - ?<bell, 07H><CR>

Terminal mode - <LF>?<bell, 07H><CR><LF>
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TCP/IP Raw Sockets

Up to 5 TCP Client/Server RAW Socket sessions are supbytehe

5200 controller. These socket sessions provide a virtual wige,no

formatting of data. To the controller they merely appas another

serial port, even though the connected device can resitgally

anywhere on a network connection. This interface iseeety useful

for connection to external programs, such as VisualcBasiEthernet
based terminal servers such as the Newport or Lantromigede Lantronix is described
within this section, Newport is similiar.

TCP Client

A TCP Client RAW Socket session is when the host coenpuins a TCP Server and the

controller connects to it. Typically a well-knowd bddress and public TCP port number
is available for this connection. Once the connectomade, any data sent to the
actively selected serial port (12000 register) is sembheohost and anything sent by the
host to the controller is placed in it’s receive buffexactly like an actual serial port. To

initiate a connection, a number of registers mustdsgigured.

The RAW Socket session register blocks begin at a ®&22000 and extend to 22049,
one repeating block pattern (10 registers locations per bl@k)each serial port

supported. The actual block used has nothing to do witlsehal port itself when

referenced from Quickstep since the serial port assignimenconfigurable parameter.
Blue Fusion Controllers have 2 physical serial portsN@Ze1, COM2=2, 0 not used)

within the controller. They can also access virtialas ports 3 to 7, which may be
assigned as desired. Remember that server connectionsavihe next available port
when allowing connections from a host client. Themfdt is important to reserve your
port first prior to enabling a Server register block.

Registers are defined based on their offset from these,beepeating after each 10.
Therefore, beginning at register 22000:

|
22XX0 Controller Serial port ID =nter 3 to 7 for virtual port
register dentifier.



22XX1

22XX2
22XX3
22XX4
22XX5
22XX6

22XX7

22XX8

22XX9

Client/Server register

IPA register
IPB register
IPC register
IPD register

TCP Port Connection regist

Connection Status register

Index register

Data Array register

To initiate a connection, set t iis
register to 0..If the controller is a
server, setto 1. In the case of his
section, we are a client, so 11is
would be 0 because we initiate he
connection.

Most significant octet of 1?2
address to connect to.

Least significant octet of =2
address to connect to.

TCP Port to connect to (client) or
listen on (server).

On read, -1 = not initialized, 0 =
offline, 1 = online. Write a 1 ">
initiate connection or start ser er
thread.

Provides access to special purf ose
registers and general data acc
Recommend using serial port
buffer for data, not this interfa :e
but available to mimic the peer to
peer interface.

R/W access to register selectec by
the Index register.

XX represents a multiplier of 10, which is the sizeaddflock (00, 01, 02.).

An example for a script program to initialize a conrettio a host at IP address
12.40.53.185 and TCP port 3001 is shown below. Note the centf@drial Port ID
Register, number 22000, must be set up first:

22000 =
22001 =
22002 =
22003 =
22004 =
22005 =

22007 =

3 # set up this client connection as controlle@r3or
0 # set that we are the client, initiatognection
12 # most significant octet of IP address 12.40.53.185

40
53

185 # least significant octet of IP address 12.40.53.185
22006 = 3001 # TCP port to attempt connection to
1 # To initiate a connection write a 1 ¢éodtfatus register then read

#ituntilitisa l

# which means connected. difime, -1 is not initialized.



Once register 22007 is read as a 1, then port 3 will apgearstandard serial port to a
Quickstep application. As with any serial port, thet poust be selected first by writing
the port number to register 12000 prior to transferring dataitiating commands. The
port is available for reading and writing upon connectioth&ohost, i.e., when register
22007 = 1. Should a connection ever be lost, 22007 will coat@iand a read of 12000
(Message status register) will return a 1, indicatindmitter busy, or in this case,
offline. With TCP the transmitter will never be busylass offline. The controller will
periodically retry the client connection.

TCP Server

A TCP Server RAW Socket session is when the host campithe client, connecting to
the controller on a public TCP port number. Once theection is made, any data sent
to the actively selected serial port is sent to tbst land anything sent by the host is
placed in the receive buffer, exactly like a controBerial port. In order to allow a
server to be active the same registers as detail€tleint must be configured, except a 1
is placed in register 22XX1 and our port number to listes stored in 22XX6:

Registers are defined based on their offset from these,beepeating after each 10.
Therefore beginning at register 22000:

22XX0 Controller Serial port ID =nter 3 to 7 for virtual port
register dentifier.
22XX1 Client/Server register To initiate a connection, set t iis

register to 0. If the controller ic a
server, setto 1. In the case of his
section, we are a server, so his
would be 1 because we listen ‘or
the connection.

22XX2 IPA register Most significant octet of 1°?
address to connect to.

22XX3 IPB register

22XX4 IPC register

22XX5 IPD register Least significant octet of =2
address to connect to.

22XX6 TCP Port Connection regist TCP Port to connect to (client) or
listen on (server).

22XX7 Connection Status register On read, -1 = not initialized, 0 =
offline, 1 = online. Write a 1 >
initiate connection or start ser er
thread.

22XX8 Index register Provides access to special purf ose

registers and general data acc
Recommend using serial port
buffer for data, not this interfa :e
but available to mimic the peer to
peer interface.



22XX9 Data Array register R/W access to register selectec by
the Index register.

A server thread will be launched as soon as a 1 isewriti the status register. Note that
only one connection is allowed at a time since all mition is directed to and from a
controller virtual serial port. If more than one ceaton attempt is made to the same
port number defined in the configuration block, it will betially accepted and then
rejected.

Lantronix CoBox/Xpress interface Example

The Lantronix CoBox-DR1-1AP or Xpress-DR-IAP (Devicen8s (www.lantronix.conm

is one of several serial to Ethernet converter dewdaich will work with the controller
using the TCP RAW Client socket protocol. To the call@r, this device is
communicated to over TCP port 3001 and becomes a simplalvserial port to
Quickstep. It operates exactly as a resident locak, psupporting the same
communication protocols. Communications is tunneled dvwemetwork to the device.
Even a serial port version of CTMon or a CTC 4010 Useriace can be connected and
run over this interface, allowing for easy port expansiblodbus is also supported.

By encapsulating serial data and transporting it overrgg¢hedevices such as these allow
virtual serial links to be established over Ethernet amstrilduted virtually anywhere
within a plant or global enterprise.

A

LANTRONIX

B Reset
F @®R .
el k

X )
| R§232
b

40BASET SERIAL
A A

Lantronix CoBox Serial to Ethernet Converters
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UDP Peer to Peer Protocol Overview

Peer to Peer communications allows a controller taitoo another

controller’s registers, from across a network. dssence, the

designated registers become public and a copy of toitents is

periodically transmitted across the network, to theguesting

controller, thereby making them appear as though theyea¢ | The

update scan time is configurable and the registers magaleftom or
written to in a manner similar to normal registers.

Peer-to-Peer Protocol Registers

The controller can only perform peer-to-peer operatwiis other 5100/5200 modules.
Model 5200 controllers can also communicate with Model 270@ralters via the 2717
communications module, but not via the 2217 module. The 5p@@isto-peer registers
let it communicate directly with other 5200 modules withaequiring a dedicated server.
It can also gather register information locally fofeliént network protocols.

Registers 21000-21299 are read/write registers that are edsdov peer-to-peer
networks. Each block of 10 sequential registers is assigna designated peer node and
defines the peer environment for that connection. You resneve data from and
automatically update up to 100 sequential registers withgdesrequest. Also note that
this register block can be used for many other functibasjdes peer to peer, such as
Modbus, interfacing in a similar manner. Referencegbation for further details.

Registers 21000-21299

21xX0  First Octet IP Address Register (Most Significant) - RW This is the firs
octet of the IP address (XXX.000.000.000) that is used to mate eguests

21XX1  Second Octet IP Address Register - R/W
This is the second octet of the IP address (000.XXX.000.000)sthsed t

make peer requests.
21XX2  Third Octet IP Address Register - R/W
This is the third octet of the IP address (000.000.XXX.000) ithatsed t



21XX3

21XX4

21XX5

21XX6

21XX7

make peer requests.

Fourth Octet IP Address Register (Least Significant) - RV

This is the fourth octet of the IP address (000.000.000.XXat)ishused to
make peer requests.

Once a peer connection is attempted, you cannot chan¢fe tloget register
settings.

Start Register - R/W

This register stores the starting register addreskeircontroller for peer-t -
peer communications. You can change this register nunfbar & pee

connection is attempted, but the number of sequentisdtezgimust stay t e
same (se&egister 21XX%or more information).

Sequential Number Register - R/W

This register stores the number of sequential regigséagting with Registe r
21XX4) you want to read during a peer-to-peer session. Vdige :
represents a single register and the maximum numbegdters allowed s
100. Configure this register before setting up any otheistexgi Do nct
change this value during a peer-to-peer transaction datlwill be lost ar 1
new values will have to be entered. If you modify tleigister, it lets you res< 2t
the peer connection.

Poll Timer Register - R/W

Set this register to 0 for a single read request. Specifglue (in units ¢ f

ms/count) if this register is going to receive periagiciates from the sen 2r
controller (the controller sending information to tiegister). The minimui 1

value allowed is 50 ms. For example, the value 500 woulégiefthe da a

registers with new peer data every %2 second (500 ms).

You can write to this register at any time. Writing aoQhis register whil :
actively conducting a peer-to-peer session cancels thedmeupdate ar i
causes a new single read transaction to occur. A tuhe(Status Fla )
Register 21XX7 = 0) occurs if the server has not refebgleer data in a tin e
equal to 2-¥2 multiplied by the poll timer value. You cacess this register it
any time once you have initialized the Sequential NunRegister (Regist r
21XX5).

Data registers are mentioned in numerous places thratighe listing:
below. These registers are represented by Register 21XK&h is ¢
phantom register. For more information, refer to the X Xisting in this
section.

Status Flag Register - Read-Only

This register reflects the current status of the degésters. Its value is bas =d
on any requested operations. Typically, you initiate anatiperand then we t
for a status of 1. Possible values are:



STATUS DESCRIPTION

0 Offline; no connection is
present.
1 Last request is successful a-

completed. Data is available
in the data registers if

requested.

-1 Requested operation |
failed.

-2 Busy; connecting to tl
desired host.

-3 Busy; reading data.

-4 Busy; writing data.

-10 Aborted operation; out

local memory or resources.

21XX8 Index Offset Register - R/W

This register lets you access each of the requested sedjdata registers. t
works in conjunction with Register 21XX9 and acts agdsiter. You ca
store the number of a general or special purpose regist2LXX8 anc
21XX9 can then access the resource contained in theepolifite first registe r
(with an index of 0) is the Start Register (Register 24X 1 is the ne: t
register, and so forth. Once Register 21XX5 (the Seqldwtimber Registe )
is initialized, you can change this register’'s value ¢ ame. For mor
information on how pointer registers function, re@itheRegister Referen e
Guide

The index register also has a few special features yerset it to 1000 « r
above. Modifications are made by writing to the datastegiand setting tl e
index register appropriately as described below:

1000 - Peer Request Time-Out Register The timer starts when a p :er
node request is initiated and stops (times out) if no respa:
received within the time specified by this register. iRetonly occl
if automatic updates are active (Register 21XX6 is satualue othe r
than 0). Defaults are 500 ms for single register readstiame-ou
value * 2.5 for automatically updated register read trargasti

1001 - Peer Request Failed Index Register This register indicati s
when a peer transaction fails and an error occurs. Status Fle )
Register (21XX7) is set to a value other than 1. Any tletwas ree 1
or written when the error occurred has an offset vilaeis stored i
1001. If you read the data register, it returns the oftskiré value
Data written before this offset value is valid. For repée, if youl



process continuously updates 50 registers and the reggtens i .
value of 25, it means the process failed while trying titewthe 2%'
element of data. All data written before this elemests writtel
correctly.

1002 - Peer Request Retry Counter Index Register This debuggin )
register points the data register to the retry couQeickstep can s 3t
this register to any value. The register is incremetied when |
time-out occurs because of waiting for data from a peden

1003 - Protocol Index Register This register tells the data register v hat
protocol to use for setting the peer block registers. Mast set thi;
register before setting the Start Register (21XX4).aDiefmode is )
for UDP Peer-to-Peer protocol. 2 is used for Modbus TGt
mode, and 3 for Modbus Serial Master.

1004 - Peer Request TCP Client Port Index Register This registe
points the data register to the destination TCP Ridtess for you r
connection. You must set this register before settiegStart Regist 'r
(21XX4). 1004 is currently used for Modbus TCP Master mode & ith
default port number of 502 (the industry standard).

1005 - Modbus Master Unit ID Index Register This register points tl e
data register to the Unit ID field value used in the Modbest¥
request packet. The default ID is 00 but you can set it talasyel
value. This ID affects all subsequent transmissions athos
multiplexed nodes to be addressed in a Modbus environment.

1006 - Modbus Master Exception Index Register This register tells tt e
data register where the last Modbus Exception error codstore
from a previously received message. Referencing this eedistps t
interpret failure types.

1007 — Register Remapping Start Index Register This option allow ;
remote registers to be mapped into the 23000 to 24999 cons 'cutive
memory space. Previously an index register at 21XX8 netdbe
set and then data read from 21XX9. This can result w sjzeratiol
if a lot of data needs to be transferred. Setting 21XX&Q07 an |
then writing the register value from 23000 to 24999 will alkirdat:
to be remapped to that register block area, consecutive$gd upc 1
the block size (21XX5). A write to the remapped area rgsllt in
remote write. By default re-mapping is not active.

1998 - Write Enable Index Register This register is used to control he
updating of writes to the peer. When enabled (default n{)waite tc
a data register (21XX9 or remapped area) will cause a svrgle tc
the remote host. Setting this register to a O inhibiige operation:



This allows the programmer to update the register blockeasred
then set the Write Enable Register back to a ‘1’ to wptle entir !
block, on the remote host, by sending a single packete Whte
Enable Register will not return a ‘1’ on a read operatd ‘1998
until an acknowledge from the remote host has beenivest 2
verifying the write occurred. The transition of the iM/rEnabl
Register from 0 to 1 causes the block write. Howeweiting a 1
when a 1 already exists has no effect.

21xX9 Data Registers/Peer Request Time-Out Register - R/W

This phantom register contains peer data that is readriten in a pee -
transaction. It is a “window” into a register arraytie controller. The arri y
size is set by Register 21XX5 and the offset is speclie Register 21XXi .
Data integrity is indicated in Register 21XX7. For mar®imation on ho\
phantom registers function, refer to 200 Register Reference Guide

Initiating a Peer to Peer Session
In general, the initializing of the peer-to-peer mechanigrks/as follows:

Write the desired number of registers to 21XX5 register.

Write the slave's IP address to 21XXO0 - 21XX3 register

Write the register to begin reading from the slaveaeto 21XX4

Write a 1007 to register 21XX8 to select the re-mapping area.

Write where in the 23000-24999 register range you want it to appeagister
21XX9.

Write a O to the index register 21XX8 to default it bazk/iewing the first data
item.

o0 Write the scan time, typically 100ms to register 21XX6initiate the connection
and begin peer to peer.

O O0OO0OO0Oo

(@)

Monitor status register 21XX7 for a 1 prior to readinghngtto either the 21XX9 data
area or the re-mapped area in the 23000-24999 block.
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CHAPTER

Modbus

The Modbus Protocol is a messaging structure developed bicoin

1979. It is used for master-slave/client-server commtiaits between

intelligent devices and has become an industry standaetiail®of the

protocol may be found at the web siterw.modbus.org This protocol

allows a master to periodically poll the controllerdollect the desired

information. Modbus supports two major flavors of d&aresentation:
RTU and ASCII. RTU is a more compact protocol, congistihbinary characters, while
ASCII represents each binary nibble as a separate obigraehce doubling the length of
transmissions. RTU is also more secure in thatciudes a CRC-16 at the end of the
message while ASCII only has a single LRGhe CTC 5200 controllers support
Modbus Master/Slave TCP RTU, Modbus Master Serial RTU/AS@, and Modbus
Slave Serial RTU/ASCII.

Tools used to test the protocol are available from abeunof sources. The 5200
controller was tested using those available framvw.win-tech.com namely their
ModScan32 for RTU/ASCII Slave testing and ModSim32 for ast

Modbus Slave RTU TCP & RTU/ASCII Serial

A polling master can drive a slave controller using the Medprotocol. The 5200
controller supports slave mode both over an Ethernet d@fection and/or a serial
connection. Modbus allows for interfaces to such thmg<oils, analog, register, etc.
Since the 5200 controller is able to access all ofes®urces via its register interface,
typically only the Holding Register commands are us@dtite Single Register (function
code 0x06), Write Multiple Registers (function code OxHd)J Read Holding Registers
(0x03). Alternatively, the “Read Input Discrete” (mapsdigital in modules), “Read
coils”, and “Write Single Coil” (maps to digital outpatodules) are supported.

Function codes

Code Sub code (hex)
Read input discrete 02 02
Read coils 01 01

Write single coil 05 05



Write multiple coils 15 OF

Read input register 04 04
Read multiple 03 03
registers

Write Single register 06 06
Write multiple 16 10
registers

Read/write multiple 23 17
registers

Mask write register 22 16
Read file record 20 6 14
Write file record 21 6 15
Read device 43 14 2B
identification

Figure 7.1: Modbus Function codes from Modbus(bighlighted yellow are supported by 5200)

You should also note that Modbus Holding registers aret&@rbwidth and those of the
5200 controller are 32 bits, since Modbus is Big Endean. Tksnsmwhen reading
register 1 in the 5200 controller, the high 16 bits equatédadbus register 1 and the
low 16 bits to Modbus register 2. Modbus register 3 woultheéiigh 16 bits of register
#2, and so on. The number of registers that can biebsea polling master at one time is
limited:

Modbus RTU TCP — 120 Modbus 16 bit registers (60 5200 registers).
Modbus RTU Serial - 120 Modbus 16 bit registers (60 5200 registers).
Modbus ASCII Serial - 56 Modbus 16 bit registers (28 5200 registers).

This maximum is a limitation imposed by the Modbus TCP ifipation (which limits
receive buffers to 255 bytes), not by the controller.

Modbus TCP Slave is always enabled and available for resqoes TCP port 502
(standard). Either a Quickstep program or other means mmaustially enable Modbus
RTU/ASCII Serial. This is done simply by writing a 3 tlee “Serial Active Protocol
Selection” Register, 12320, for RTU, or a 4 for ASCII. ioPrto enabling it is
recommended that the 5200 controller Modbus Unit/Device asldiss be set, using
register 12321. Should a non-volatile controller wide dletdodbus address be desired,
set register 12322 with the address followed by a writee¢ister 20096. Differences
between TCP and serial implementations are detailselaron 3.1.1.

As a demonstration of the functionality of the ModiRiIBU TCP/Slave interface, this
section details the interface of Win-Tech’s ModScan32vsoe and how it applies with
regards to the 5200 controller. As mentioned before, CAlIZ supports the Holding
Register interface. Upon installation of ModScan32¢r@en such as Figure 3.3 will
appear. Note that th&ddress field is set to 1, but the display screen start4C&t01.

This is Modbus nomenclature. Address of 1 is the santheasipper 16 bits of the
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controller register 1. Note Length is set to 50 (120 ramgl Device ID is ignored since
TCP is point to point (Device ID is ignored only when i@H slave mode, not when the
controller operates as a Master or serial slave. ).

="ModScan32 - ModScal

File Commection  Sektup YWiew  Window  Help

D= &= BF & 228

BE B EE 5
s

Device Id: III
. NMumber of Polls: 0
Address: MODBUS Point Type

VYalid Slave Responses: 0

Length:  [50 |03: HOLDING REGISTER 7 HESEtCtrsl

#% Device NOT CONHNECTED! ==
40001: <00000> 4001%7: <00000: 40033: <00000:> 40049: <00000¢%

40002: < g ModScan...MODBUS DATA SCANNER |
4

40003 :
i g g g E bos g 7 ModScand2 - [Version 4 B00.05)
40006 : 0 sho= [OLEAJET Dizabled. bMiI Dizabled)
40007 . <0 Copyright 2 2002
40008 : <0 .
40009 < Reqgistered Ta: TECH
i g g % E < g K.evin Hallaran =
40012 ED Control Technology Carporation SOFTW ARE
40013: <0
i g g % E : z g Lewishurg, W 24901
40016 <0 [304] G45-5366
E mail: support@win-tech. com

Wieh: http:/Aw win-tech. com

Figure 7.3: ModScan32 Master Scanning Program (only Hpleegister supported)

Figure 7.4 shows the setup for an interface to a contrellth a TCP address of
12.40.53.199 and the Modbus Slave running a server on the standartigtitt
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'_ ModScan32 - ModScal

File Connection Setup  Wiew  Window  Help

D=3 &l &l 3|28

b= == @B =

[ Modscat Jeommecton et
Address: Connect sing:
IHemcute TCPAR Server j |
Length:

|P Address: |1 2.40.53.199
Service Porit;  |902

- Configuration

Baud Fate: I-I 5200 vI

I I | it For DEF from =lave

fard Length: I8 'I [relay ||:| s aften {15 before

trarsmithing first character

Earity: INDNE 'I I | it for ETS friom slave
_ [elay II:I mg after last character _
l *% Device Stop Bits: I-I jv before releasing RS

40001: <0

Annna. .n

i Modbus Protocol Selections E3 |J

Tranzmizzion kMode
STAMDARD DAMIELAEMROM AOKMI neel |

 ASCI & RATU ©ASCH ¢ RTU

= Hardware Flow Contral

— Slave Responze Timeout
500 [mzecsz)

— Delay Between Polls
253 [mzecz)]

[™ Force modbus command 15 and 16 For single-paint writes,
[To be uzed in cazes where the slave does not zupport the
zingle-point write functions 05 and 0E.]

] I Cancel |

Figure 7.4: ModScan32 Master Scanning Program TCP Coonettup

In order to do a single register write to a Modbus 16rbgister, double click that
register. Figure 7.5 shows changing Modbus register 40002 (Adelyés a value of 5,

which would translate to the lower 16 bits of Quickstegster 1. Remember Modbus
Address 1 is the upper 16 bits.
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Device Id: III

Address: -m MODBUS Point Type
II]3: HOLDING REGISTER j
Length:

40001: <00000> 40026: <OD00D> Frrryrr— ]
40002; <0000 40027: <00000>

40003: <000GO> 40028: <00000>

40004: <00000> 40029: <O0000>  Addess |2

40005; <00000> 40030; <00000>

40006: <00000> 40031: <00000> vae B
40007: <00000> 40032: <00000> e

40008: <00000> 40033: <O0000>

40009: <00000> 40034: <00000> Update Cancel_|
40010: <00000> 40035: <00000> Auto Simulation |
40011: <00000> 40036: <00000>

A M. AOAMRRE AT O

Figure 7.5: Singlé register write, value 5 to 40002

Changing a number of registers all at once is knosva ¥/rite Multiple Register access.
This can be done using the Extended Access option:

== ModScan32 - [ModScal]

g File  Connection | Setup  Yiew ‘Window  Help

Dlﬁ_wlnl .li Daka Definition |?|¥)|

Display Cptions  *

I | | d Extended Force Coils

ot Cont IIHEEEHEIQ!
St -aphre Mask Write

Address: (0001  Dbase Capture
Capture Cff User Msg

Length: IE Fun Script j

Reselt Ckrs T

t

<=

Figure 7.6: Write Multiple register (Preset Regs) s&lac

The Preset Multiple Registers pop-up will appear. Nt in TCP, the 5200 controller
ignores any slave or node identifiers since it is @lsirdevice and not acting as a
gateway. Set the Modbus register you wish to stamgd® with and the number of
registers to change, up to a maximum of the numbeythaare viewing:



16: PRESET MULTIPLE REGISTERS

Slave Device: |1
Addrezs |1

MHumber of Pointz: |50

o]

1]

Cancel |

]|

Figure 7.7: Preset Multiple register dialog

In this case we will change Addresses 1 to 10 to sequentiders 1 to 10:

16: PRESET MULTIPLE REGISTERS

Slave Device: |1

Addrezs |1

11

Mumber of Points: (10

o]

Cancel |

]|

Figure 7.8: Select number of multiple writes to do

As shown below, the current register values are aygpl in the dialog box.
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="ModScan32 - ModScal

File Connection Setup  Wiew ‘Window Help

D= =& =fE & 22N

BE B EE & =

Dewvice Id: III
. Number of Polls: 113
Address: MODBUS Point Type

Valid Slave Hesponses: 105

Length: (50 |03: HOLDING REGISTER 7 Hesetmrsl

16: PRESET MULTIPLE REGISTERS |
Addresz: 0007
Length: 0016
- Fram File
oom:  [00000 __FromFike_|
oooz:  [oooos _ ToFie |
o003 [ooooo
40001: <000003 o004 [ooooo 000>
40002 <00005s 000
40003 <000003 ooos:  [ooodo
40004 <00000% _
40005 <000003 ooe: 00000
40006 <000003 N T
40007 <00000% on07: - 0aod0

40008 : <00000 oooe: |ooooo
40009 <00000:
40010 <00000 >
40011 : <00000

40012 <00000: Update I Cancel |
40013 <00000
40014 : <00000:

40015: «<00000: 40031: <00000: 40047: <00000:
40016: <00000> 40032: <00000: 40048: <00000:

Figure 7.9: Preset Multiple register dialog viewing emgsvalues

Note below, Figure 7.10, that each register value has ttemmged. Also, we scrolled
down so we could get to register 10. Click Update and thetehanged register values
from the previous display; 40002 is no longer 5 but nowd@yrei7.11.
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16: PRESET MULTIPLE REGISTERS

Address: 0007

Length: 0016
ooz [o00o03 *l  FomFie |
oood: (o004 ToFile |
0o0s: {00005 |

000&:  |00006
pooy:  |0o0ov
000g:  |0000a
000%: {00009
007 0010

Ilpdate [-: I Cancel |

Figure 7.10: Preset Multiple new values entered

A

Upon clicking the Update key, the new values are writtetihhe controller registers and
new values read back using the Read Multiple Register emehm



Device Id: III
Address: - Mumber of Polls: 363
MODBUS Point Type Yalid Slave Responses: 334
Length: 50 | [03: HOLDING REGISTER ~| Reset Ctrs |
40001: <00001: 40017: <0O0000: 40033: <00000: 40049: <00000:
40002 : <00002> 40018: <00000: 40034: <00000: 40050: <00000:
40003: <00003: 40019: <00000: 40035: 000003
40004: <00004> 40020: <00000: 40036: <00000:
40005: <00005: 40021: <00000: 40037 : <00000:
40006: <0O0006> 40022: <0O0000: 40038: <00000:
40007 : <0000%> 40023: <00000: 40039: <00000:
4000%8: <00008: 40024: <00000: 40040: <00000:
40009 : <00009: 40025: <00000: 40041: <00000:
40010: <00010: 4d002e: <0OO0000:> 40042: <00000:
40011: <00000: 40027: <00000: 40043: 000003
40012 : <00000:> 40028: <O00000: 40044: <00000:
40013: <00000: 40029: <00000: 40045: =00000:
40014: <00000: 40030: <0O0000: 40046: <00000:
40015: <00000> 40031: <0O0000: 40047: <00000:
40016: <0O0000: 40032: <00000: 40048: <00000:

Figure 7.11: New values written and read back, Quicksgisters 1 to 5, Modbus 1 to 10

If any errors occur, a Modbus exception will occur. GueEh common error is
attempting to read too many registers or illegal regst@elow is what is returned if >
120 Modbus registers are attempted:



[="Modscansz -Modscay |
g File  Connection  Setup  View ‘Window  Help
D& =& =|F &8 3|2
o= o E5E 5]

Device 1d: | 1
. MNumber of Polls: 400
Address: MODBUS Point Type :

Valid Slave Responses: 294

Length: [125 |03: HOLDING REGISTER = Reset Ctrs |

#% MODBUS Exception Fesponsse from Slawve Device *%*

40001: <0001H: 40038: <0000H: 40075: <0000H: 40112: <0000H:
40002: <0002H: 40039: <0000H: 4007e: <0000H: 40113: <0000H:
40003: <0003H: 40040: <0000H: 40077: <0000H: 40114: <0000H:
40004 ; <0004H:> 40041: <0000H: 40078: <0000H: 40115: <O0OO000H:
40005: <000S5H: 40042: <0000H: 40079: <0000H: 40116: <O0000H:
40006: <0006H: 40043: <0000H: 40080: <0000H: 40117: <0000H:
40007 : <0007H: 40044: <0000H: 40081: <0000H: 40118: <0000H:
40008: <0008H: 40045: <0000H: 40082: <0000H: 40119: <O0000H:
40009 <0009H: 40046: <0000H: 40083: <0000H: 40120: <0000H:
40010: <0010H: 40047: <0000H: 40084: <0000H: 40121: <0000H:
40011: <0000H: 40048: <0000H: 40085: <0000H: 40122: <0000H:
40012 <0000OH: 40049: <0000H: 40086: <0000H: 40123: <0000H:
40013: <0000H: 40050: <00O00H: 40087: <0000H: 40124: <0000H:
40014: <0000H: 40051: <00O00H: 40088: <0000H: 40125: <0000H:

Figure 7.12: Modbus Exception Example > 120 registers

Editing the 125 appropriately will update the error. Belownsexample of displaying
registers in the 13002 block of the 5200 controller. 13002 isy$tera millisecond tic
counter. Real time clock/date values can also be seesmeating in other registers
dynamically. Note that 26003 is the high 16 bits of 13002 and 26(BBO? * 2) is the
base lower 16 bits.



Dewvice Id:

Address: |26003 III Number of Polls: 532
MODBUS Point Type Valid Slave Responses:

Length: |50 |03: HOLDING REGISTER = m—

426003 : <00091> 426019: <00000: AZe035: <00000: A26051: <00000:

426004 : <02022> 426020: <00000: 4Z26036: <00001: 426052: <00000:

426005 <00000> 426021: <00000:> AZ6037: <00000:

426006 : <4051Z: A426022: ¢00000: AZ6038: <00158:

426007 <00000> 426023: <00000: 42603%9: <00000:

426008 : <00001> 426024: <00000:> AZ6040: <00002Z2:

426009 : <00000> 426025: <00000:> 4AZ6041: <00000:

426010 00000 426026: <00001: 426042: <00000:

426011 : <00000> A42602%: <00000: AZ6043: <00000:

426012 <00000> 426028: <00036: 426044: <00000:

426013 : <00153: 426029: <00000:> AZ6045: <00000:

426014 «27378: 426030: <000Z4: AZe046: <00000:

426015 <00000> 426031: «<00000: 426047 <00000:

426016 : <00015: 426032: <000Z0:> AZ6048: <00000:

426017 <00000> 426033: <00000:> 4AZ6049: <00000:

426018 00001 426034: <00021: 426050: <00000:

Figure 7.13: Display of controller system tic, dynamjcapdating, 426003/4



Modbus Slave Serial RTU/ASCII

The Modbus Slave Serial RTU and ASCII protocol functiorecty like that of Modbus
TCP Slave with regards to how to access information and3dan32 operation (see
figure 7.14 for serial port setup versus TCP). Thereare key differences since an
RS232 connection is used versus a network connection.

Figure 7.14: ModScan32 Master Scanning Program Serial Coom&etup, select RTU or ASCII
Transmission Mode.



They are as follows:

1. The virtual TCP communication ports may also be usedpéxor point to point
operations with a single address present. In other wtlidscommunications
traffic of other Modbus nodes should not be presenhervirtual port, although
they can be on COM1/2. This is necessary because Majmafies a 3.5
character quiet time between packets and a maximum 105 anter-character
delay during the continuous transmission of a packet tf&ans in RTU mode (1
second for ASCIl mode). The virtual ports cannot guarambese timing
constraints, although from a high level protocol viewpdime ports do comply.

2. By default, the Modbus protocol is disabled on the lsarid virtual ports. To
enable the port, it must be the active port in the 1200Btez and the proper
Modbus protocol must be written to register 12320. Notelthakefault the slave
port address is 2 and that any value written as the Modiés address will be
that used on all serial ports, system wide. Note thding a value of O to
register 12320 will disable Modbus and return the port tonabICTC protocol
operation.

When Modbus is enabled on a serial port using CTCMON, umathdr
communications will be available on that port exceghwlodbus. In other words, you
will lose your CTCMON link if talking on the same port tha selected as active in
register 12000.

Modbus Master TCP RTU & Serial RTU/ASCII

The Modbus Master protocol allows the controller th advlodbus TCP or Serial slave
device, periodically requesting the registers for a pddicdevice ID. As described in
the Modbus TCP Slave section, the protocol allowsrftarfaces to such things as coils,
analog, registers, etc. The 5200 controller is capabtely polling and writing to the
Holding Registers of a remote device. Write Singleifeg (function code 0x06), Write
Multiple Registers (function code 0x10), and Read Holdiegifers (0x03) commands
are supported. Be advised that Modbus Master, as implesnentthe 5200 controller,
only polls a single device ID. The active device ID regisnust be changed in order to
begin polling a different device. Those who require skmanning of multiple devices
may change the device ID within the Modbus Master Reg@tatrol Block (21000-
21299, shared with the UDP Peer to Peer register block) doyusk of a Quickstep
program or it may be remotely modified. This will cawsl subsequent polls to use that
device ID and hence allow the reading/writing of muétigévices.

A maximum of 256 sequential Modbus registers (16 bit) can bedp@ach optionally
mapped to a corresponding controller register (32 bit, BXXdex 1007). You may
also adjust the active start register by changing texg®1XX4, described in 3.2.1,
dynamically. The controller will read a maximumi#0 RTU (56 ASCII) registers per
packet request. This means if the number of registasisedes 50, then 50 will be read
with each poll. If the number of registers is gre#itan 120, then multiple requests are
made. If 256 registers are requested in RTU mode, for@ganme first 120 are read,



then the next 120, then the remaining 16, all transparenthe user/programmer. When
using the remapping register option, all registers appear sequential within the 23000-
24999 register blocks. Simply read and write as desired.

Registers 21000-21299

The 5200 controller can run numerous Modbus TCP Mastarections and a single
RTU/ASCII Serial connection at the same time, to difig devices, limited only by the
performance desired. Each is configured using the ModbuseMBRegister Control
Block (MMRCB. This same block serves multiple purposesia shared with the UDP
Peer to Peer Protocol register block detailed in seétibid.

21XX0  First Octet IP Address Register (Most Significant) - RV

This is the first octet of the IP address (XXX.000.000.000dhef Modbu
Slave to connect to. If a serial port is used, sehythang other than O.

21XX1  Second Octet IP Address Register - RIW
This is the second octet of the IP address (000.XXX.000.00®ediodbu
Slave to connect to. If a serial port is used, sehythang other than O.

21XX2  Third Octet IP Address Register - R/W

This is the third octet of the IP address (000.000.XXX.000) efModbu:
Slave to connect to. If a serial port is used, sehythang other than O.

21xX3  Fourth Octet IP Address Register (Least Significant) - RV
This is the fourth octet of the IP address (000.000.000.XXXhefModbu
Slave to connect to. Once a connection is attemgtadcannot change t e
IP octet register settings.

21XX4  Start Register - R/W

This register stores the starting register addredsigh@ be read from tl e
remote Modbus Slave device. It may be modified at ang tionselect 1
different register block. Typically address 1 will regget Holding Regist r
40001 on the device.

21XX5 Sequential Number Register - R/W

This register stores the number of sequential regigséagting with Registe r
21XX4) you want to read during a polling session. The valugfdesents 1
single register and the maximum number of registelswat is 25€
Configure this register before setting up any other ragist2o not chang 2
this value during a transaction or all data will be sl new values will ha' e
to be entered. If you modify this register, it letaiyeset the connection. .\l
register reads from remote devices will be the sanmeklslize.

21xX6  Poll Timer Register - R/W

Set this register to 0 for a single read request. Specifglue (in units ¢ f
ms/count) if this register is going to receive periagiciates from the sen 2r
controller (i.e., the controller sending informatiaa the register). Tl 2
minimum value allowed is 10 ms. For example; the val@ would refres



21XX7

21XX8

the data registers with new remote data every Y2 sg&ffdms). You car
access this register at any time once you have iagidlithe Sequent il
Number Register (Register 21XX5).

Data registers are mentioned in numerous places thratighe listing:
below. These registers are represented by Register 21XK&h is ¢
phantom register. For more information, refer to the X Xisting in this
section.

Status Flag Register - Read-Only

This register reflects the current status of the degésters. Its value is bas =d
on any requested operations. Typically, you initiate anatiperand then we t
for a status of ‘1’. Possible values are:

STATUS DESCRIPTION

0 Offline; no connection is
present.
1 Last request is successful a-

completed. Data is available
in the data registers if
requested.

-1 Requested operation |
failed, typically a Modbt:
Exception error.

-2 Busy; connecting to tl
desired host.

-3 Busy; reading data.

-4 Busy; writing data.

-5 Timed out, retrying.

-10 Aborted operation; out

local memory or resources.

Index Offset Register - R/W

This register lets you access each of the requested sedjdata registers. t
works in conjunction with Register 21XX9 and acts agdsiter. You ca
store the number of a general or special purpose regist2iXX8 anc
21XX9 can then access the resource contained in the poiBte default (
points to the very first data element read from timeote device. This wou d
be equivalent to what you set the Start Register gnbwith (21XX4)
Incrementing this register allows you to access otlada elements, like in
array. Register 21XX9 can then be read or written raoegly. If using a
index register for accessing general data is not desliedjata may also e
mapped to sequential registers of your choosing. Refdretandex registi r
1007 description below. This is the preferred method. Hewedo nc
modify the index register while a write is occurring tnasge results mi



occur.

The index register also has a few special features yerset it to 1000 « r
above. Modifications are made by writing to the datastegiand setting tl e
index register appropriately as described below (onlystexs used [y
Modbus appear):

1003 - Protocol Index Register This register tells the data register v hat
protocol to use for setting the peer block registers. Mast set thi;
register before setting the Start Register (21XX4).aDiefmode is )
for UDP Peer-to-Peer protocol. 2 is used for Modbus TGt
mode, 3 is used for Modbus Master RTU Serial, and 4 for Me db
Master ASCII Serial.

1004 — TCP/Serial Client Port Index Register This register points tl e
data register to the destination TCP Port address for gmnnectior ,
or serial port. You must set this register afterisgtthe Protocc |
Index Register; otherwise, default values will ovetavrany ne\’
values. When Protocol Index Register is set to 2 (TbE)defau
client port is 502; when set to 3 (Serial), then thentlport is set to .,
referencing COM1. For Modbus TCP Master mode, 502 it the
industry standard port to connect to. Any client port tess 10 i
assumed to be a serial port.

1005 - Modbus Master Unit ID Index Register This register points tl e
data register to the Unit/Device ID field value used in Meadbus
Master request packet. The default ID is 1 but you caifit setany
desired value. This ID affects all subsequent transomssand allow ;
multiplexed devices to be addressed in a Modbus environment.

1006 - Modbus Master Exception Index Register This register allow 3
you to interrogate the last Modbus Exception error cedeived fror |
the data register (21XX9). Referencing this registgoshed interpre ¢
failure types. Typically you would reference this regisif a -1
appears as the current status in register 21XX7.

1007 — Register Remapping Start Index Register This option allow ;
remote registers to be mapped into the 23000 to 24999 cons 'cutive
memory space. Previously an index register at 21XX8 netdbe
set then data read from 21XX9. This can result in slperation if
lot of data needs to be transferred. Setting 21XX8 to 1007hem | t
writing the register value from 23000 to 24999 will allowdsta to b !
remapped to that register block area, consecutively, basedthg on
block size (21XX5). A write to the remapped area will ltegu a
remote write. By default re-mapping is not active.

1008 - Modbus Master MAX Retries Register— (R/W) This registe r
allows you to change the maximum number of retry atteop®s Uni



ID before giving up. Default is 2.

1009 - Modbus Master Retry Counter Registe (R/W) This registe r
allows you to observe and change the current numbenesisag :
retries to the current Unit ID.

1010 - Modbus Master Timeout Register (R/W) This register allov s
you to change the default Unit ID timeout from 250 millmeats t
that desired, in milliseconds. Note that TCP needslaev> 20!
milliseconds when talking to many applications, espacidllPC
based. If this is not used there will be many timeaatkretries. Fcr
example response times of up to 200 milliseconds have digserve |
the ModSim32 PC programs. The controller can handlellen ya
values without a problem, it is the PC side that is stowespond. Fr
Modbus Master RTU Serial the value in 21XX5 is added to 8% b
timeout of 250 milliseconds. 1000 milliseconds is the baseout fo
Modbus Master ASCII Serial.

1011 - Modbus Master Block Size Register (R/W) This register se s
the number of Holding Registers to be accessed. Muste same r
smaller than the Sequential Number Registefaudes to the sam
Used to access Unit ID’s with varying block sizes when uadly
changing the Unit ID under program control.

21xX9 Data Registers - R/\W

This phantom register contains peer data that is readriten in a pee -
transaction. It is a “window” into a register arraytie controller. The arri y
size is set by Register 21XX5 and the offset is spectie Register 21XXi .
Data integrity is indicated in Register 21XX7. If remaqgpof registers is n it
used then set 21XX8 to the array element desired, witim@ biee first.

Example Modbus TCP & RTU Serial Master Initializatio n

An example of Quickstep initialization code is shovefiolw to set up a connection to the
following remote device:

Modbus TCP Master Sample Program

IP address -12.40.53.168

Device ID -1

Number of sequential registers to read 160

Scan time -100 ms. (set last to initiate)

Starting Register -1

Re-map registers to consecutive block beginning at regi2&800.

This is the first setup so use 21000, next would be 21010... 21020, etc...



[1] Initialize_ModbusMaster
;;; This program is used to initialize the TCP port
;;; for Modbus TCP Master operation. A single
;;; device is polled using device ID 1 and 160 registers
;;; are read and mapped into the 23000 block. Therefore
5, registers 23000 - 23159 are used, with 23000 referencing
;;; Modbus Register #1. Make sure your Modbus device has
;;; at least 160 consecutive registers startiny at
;;; otherwise Modbus Exceptions will occur.
;;; Begin by doing the following:
;1; 21005 = Maximum number of registers to read (160)
21000 21003 = Set this to be the IP address to
connect to. In this example we
i will use 12.40.53.168
;;» 21004 = Modbus start register (1)
;;; 21008 = 1003 = Set index to point to protocol register
;21009 =2 = Set protocol to Modbus TCP Master
;;; 21008 = 1004 = Set TCP port to connect to, defasd2
;; 21009 = 502 = For demo set port to 502 even thoefgiult
;;; 21008 = 1007 = Set index to point to where to view dat
;;; 21009 = 23000 = Start remapped area at 23000 for 160 regs.
;21008 =0 = Always set the index back to Oreelf@gin
21006 100 = Set scan poll time to 100 ms./bleak r
min is 50ms. This also itk polling.

<NO CHANGE IN DIGITAL OUTPUTS>

store 160 to reg_21005
store 12 to reg_21000
store 40 to reg_21001
store 53 to reg_21002
store 168 to reg_21003
store 1 to reg_21004
store 1003 to reg_21008
store 2 to reg_21009
store 1004 to reg_21008
store 502 to reg_21009
store 1007 to reg_21008
store 23000 to reg_21009
store O to reg_21008
store 100 to reg_21006
goto Next

[2] Wait_For_Online
;;» Once Modbus Master starts to poll we must waii
;», itis online before proceeding.

<NO CHANGE IN DIGITAL OUTPUTS>

if reg_21007=1 goto Modbus_Online
delay 500 ms goto Wait_For_Online

[3] Modbus_Online
;; Itis OK to read and process data now sModbus
;;; IS online to the device. If you wish to moniémother



;», device other than Unit ID 1, then change thexmdgister
;;» 21008 to 1005 and write the desired Unit ID to tegis

;; 21009, then set 21008 back to 0 and monitor 21007 for
;;; a 1 for online state, once again. Resultsagflear

;», in the 23000 block.

<NO CHANGE IN DIGITAL OUTPUTS>

delay 1000 ms goto Modbus_Online

When Reg_ 21007 is equal to a 1, then the connection is activgou may interact with
the remote device. If a 3 had been written to 1003, Mhaibus Master RTU Serial on
COML1 would be used.

Modbus RTU Serial Master Sample Program

IP address -12.40.53.168 (can be set to any value other than —1)

Device ID -1

Number of sequential registers to read 160

Scan time -100 ms. (set last to initiate)

Starting Register -1

Serial Port - COM1

Remap registers to consecutive block beginning at registers 23000.

This is the first setup so use 21000, next would be 21010... 21020, etc...

[1] Initialize_ModbusMaster
;;; This program is used to initialize the COM1tpor
;;; for Modbus RTU Serial Master operation. A $ng
;;; device is polled using device ID 1 and 160 registers
;;; are read and mapped into the 23000 block. Therefore
5, registers 23000 - 23159 are used, with 23000 referencing
;;; Modbus Register #1. Make sure your Modbus device has
;;; at least 160 consecutive registers startiny at
;;; otherwise Modbus Exceptions will occur.
;;; Begin by doing the following:
;1; 21005 = Maximum number of registers to read (160)
21000 21003 = Any value, required to unlock register
group, on Modbus TCP this isltPe
o address for a connection.
;;» 21004 = Modbus start register (1)
;;; 21008 = 1003 = Set index to point to protocol register
;;» 21009 = 3 = Set protocol to Modbus RTU Seridb(4ASCII Serial)
;;; 21008 = 1004 = Set serial port to use, defaultis 1
;;21009=1 = For demo set port to 1 even tholedgult
;;; 21008 = 1007 = Set index to point to where to view dat
;;; 21009 = 23000 = Start remapped area at 23000 for 160 regs.
;21008 =0 = Always set the index back to Oreelf@gin
21006 100 = Set scan poll time to 100 ms./bleak r
min is 10ms. This also itk polling.

<NO CHANGE IN DIGITAL OUTPUTS>

store 160 to reg_21005
store 10 to reg_21000



store 10 to reg_21001
store 10 to reg_21002
store 10 to reg_21003
store 1 to reg_21004
store 1003 to reg_21008
store 3 to reg_21009
store 1004 to reg_21008
store 1 to reg_21009
store 1007 to reg_21008
store 23000 to reg_21009
store O to reg_21008
store 100 to reg_21006
goto Next

[2] Wait_For_Online
;1» Once Modbus Master starts to poll we must waii
;5; itis online before proceeding.

<NO CHANGE IN DIGITAL OUTPUTS>

if reg_21007=1 goto Modbus_Online
delay 500 ms goto Wait_For_Online

[3] Modbus_Online
;;; Itis OK to read and process data now sModbus
;;; 1s online to the device. If you wish to moniémother
;», device other than Unit ID 1, then change thexmdgister
;;; 21008 to 1005 and write the desired Unit ID to tegis
;1 21009, then set 21008 back to 0 and monitor 21007 for
;;; a 1 for online state, once again. Resultsagpflear
;1> in the 23000 block.

<NO CHANGE IN DIGITAL OUTPUTS>

delay 1000 ms goto Modbus_Online



Testing with Win-Tech’s ModSim32

As a demonstration of the functionality of the colroModbus Master interface, this
section details the interface of Win-Tech’'s ModSim32wsafe and how it applies with
regard to our product. It is assumed that the contrbltbus TCP Master or Serial is
set up to point to the PC and is attempting a connectienmentioned before, we only
support the Holding Register interface. Upon invoking Mod@ithe screen below will
appear.

In order to activate the Modbus slave, you must setecConnection menu item and the
method of the connectioModbus/TCP Svr for network or the appropriatort # for a
serial port.

If Serial, selecRTU or ASCII and set the baud rate, stop bits, and parity appropriately.
Default for the 5200 is 19.2K baud, 8 data bits, 1 stop bipantty. However, this is not
the default for ModSim and must be changed as shown below:
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In order to access this device, the controller musg litgsvDevice ID set to 1 (the default)
and the Starting Address set to 100. If not set correatlyexception status will be
returned upon connection and 21XX7 register will contaii.a If we want to set the
Device ID to a 3, as in our example, modify as below:



Note that the ‘Address’ field is set to 100, but the digglereen starts at 40100. This is
Modbus nomenclature. To modify a device Holding Registettents, simply double
click on the address and enter the new value in thegliaht appears:



Above shows the modification of address 100. Additiai@afices can also be created by
once again selectingile->New. This allows for the testing of multiple Modbus Slave
devices at the same time:



Above shows multiple devices enabled. If there aréddurjuestions about the use of
ModSim32 simply select thdelp menu item and a manual will appear.



CHAPTER

SNTP Simple Network Time Protocol

The 5200 controller supports the Simple Network Time Prdtoco
(SNTP) as a client connecting to a server. This pobtpoovides a
means to synchronize a computer system clock to thaheofworld
clock, via the internet. Government agencies provide higice for
computers to query the current atomic clock time and atjes clocks
appropriately. For more detailed information refereweewn.time.gov
andwww.boulder.nist.gov/timefreqg/service/its.htm

The time returned is based on Coordinated Universal Timi€jUwhich is Greenwich

Mean Time (GMT). As such, there is no adjustmemntdaylight savings time or time
zones, that must be done locally. To avoid daylightirgs time problems it is

recommended that you base the controller time on G&&Tault) but provisions have
been provided to automatically set the clock based otirtieezone you are in, using an
offset from GMT. Refer to the RTC Tab for furtheralst

Use of SNTP is not a requirement but typically réaktclocks can be expected to drift
up to 30 seconds per week. The controller may drift up tesekdnds per week,
depending on the tolerance of crystals, components,Stochronization allows its real
time clock to be automatically set with regards to datar, day of week, and time.

SNTP Register Configuration

SNTP may be configured using either a direct registerfate or by individual registers.
By default the controller will use the IP address of 192.43184ort 123. The default
update frequency is once/day and the default time zone usedo@k reset is GMT.
These may be changed by modifying the following registers:

20025 First Octet IP Address Register (Most Significant) forSNTP Server -
R/W
This is the first octet of the IP address (XXX.000.000.008j t& used t)
connect to the SNTP server. Default is 192.

20026 Second Octet IP Address Register for SNTP Server - R/W
This is the second octet of the IP address (000.XXX.000.000)stlsed t



connect to the SNTP server. Default is 43.
20027 Third Octet IP Address Register for SNTP Server - RW

This is the third octet of the IP address (000.000.XXX.000) ithatsed t )
connect to the SNTP server. Default is 244.

20028 Fourth Octet IP Address Register for SNTP Server - R/W

This is the fourth octet of the IP address (000.000.000.XXX) thused t)
connect to the SNTP server. Default is 18. The unitrbe reset for a ne w
IP address to take effect.

20041 SNTP Server Port to connect to - R/W

This register contains the TCP port that should be ugesING P connection
Default is 123.

20042 SNTP Update Time - R/W
This register contains the number of seconds befa@éit synchronizatic n
request with the SNTP server. For example 3600 would Hdean 8640 )
would be 24 hours. Default is 86400. When a change in timadg o thi
value it typically takes about 1 minute before the newealill take effec
Power cycling of the controller is not required.

20043 SNTP Offset from GMT - R/W

This register contains the number of seconds to add drastulfrom GMT
The default is 0, which means to set the clock to GMT4400 would be tt e
value used for Eastern Standard Time during daylight savings titate the
the value is both positive and negative.

A 1 must be written to register 20096 whenever the above chamgemade in
order to store those changes to non-volatile stor&jso, to disable SNTP, simply set
the IP address of the SNTP Host to 0.0.0.0.

SNTP WebMON Configuration

WebMON provides a more direct method of updating the SNTRgcwation. As with
registers, the SNTP Time Server Settings consisessrmmber of data entry fields, each
with their own special functionality:

Server IP



Port

Refresh Rate
Offset GMT
SNTP Enabled

By default the controller will use the IP address of 48244.18, port 123. Updates
will be performed once/day and the clock is set to GMT.

Server IP

The “Server IP” address designates the host whichpravide the time service for
the controller. By default the address is 192.43.244.18. Baatered using the
“dot” notation. Entering an IP address of 0.0.0.0 wilable SNTP requests.

Port

The “Port” is the TCP/IP port that the Time Servell be listening on for time
requests. Typically this is port 123, and is the factiafault.

Refresh Rate

The “Refresh Rate” is the number of seconds befaeéxt synchronization request
with the SNTP server. For example 3600 would be an r&6#400 would be 24
hours (default). When a change in time is made to Hiiseut typically takes about 1
minute before the new value will take effect. Poweliogcof the controller is not
required.

Offset GMT

“Offset GMT” contains the number of seconds to addubtract from GMT once the
time is received from the server. The default is 0, wim®eans to set the clock to
GMT. —-18000 (-5 hours) would be the value used for Eastenu&téh Time during
daylight savings time, -14400 (4 hours) when not. Note heavalue is both positive
and negative.

SNTP Enabled

If the check box is checked SNTP requests will be enablel done in the
background based upon the above parameters. When desebectBdaddress will
be forced to 0.0.0.0. If the time service is not beisgd it is best to ensure this box
is not checked, thereby conserving CPU resources.
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CHAPTER

SMTP

Simple Mail Transfer Protocol (SMTPYlocumented iREC 821 is

the Internet's standard host-to-host mail transpootopol which

typically operates over TCP port 25. The controlercapable of

sending formatted email, using SMTP, under the controlaof

Quickstep program or by remote communications accessidgta

register. Messages may be created either within an I1A8&I editor
or using WebMON 2.0 {VebMON 2.0 User’s Guide, 951-520012).

For email to operate properly the controller must hawveemail account on the
email server. This will consist of a user account arsd\ward. The same account can be
shared by multiple controllers.

Register Access

Text files created in a specific format and naming cotiwarare stored on the flash disk
/_system/Emails subdirectory. Files are stored wittame of “Email_###.email” where
‘### references the value which would be written to tMTB Send Register (12317),
to request transmission. For example, a file nanf€wiil_001.email” would be sent if
a ‘1’ was written to the SMTP Send Register. Regid2318 is the SMTP Status
Register. The status contents are defined as follaftex; a write to the SMTP Send
Register:

STATUS DESCRIPTION

0 Processing

-1 Undefined

0x8000010( General Error, out of memory
0x8000090(  Error, parameter error, aborted
0x8000140( Requested operation has failed
0x8000210( Error, can not connect to host.



Creating Emails using WebMON

The “Email Notification” tab can be used to automdlycareate, edit, and delete these
files.

Tree View, Local/Controller

At the top of the Email Notification tab is a trest.| This list is used to access formatted
email files either locally or stored on a controligsk. Local->Email references the local
disk drive of the computer running WebMON. Selecting Locakal=>Open will
cause a dialog box to open and the selection of anyl dieafor editing purposes.



Selecting Local->Email->Save will cause a dialog bmwpen and an email that is within
the form at the bottom, to be saved to the computert dhak.

Files that exist within the controller’s disk may bdiindually viewed and selected from
the Controller->Email->Open tree node. Each file @spnts an individual node. To
save a file that is created using the email templaten(fbelow the tree view), simply
double click the Controller->Email->Save node. Thewl# be saved and named using
the Script Number defined within the email template, Emaig##il.

Creating/Editing New Email Template

To create a new email, simply select the “New” buttonthe right of the Email
Notification Tree view. This will cause all existingflanmation to be removed from the
template form and defaults to be entered. Alternatigalgxisting email could be loaded
and modified as desired, then saved.

A number of data entry fields are available to define e¢heail to be sent by the
controller. The top most field, immediately below thee view, allows the entry of a
numeric from 1 to 999. This will become the file sequemaomber used within the email
file name, Email###. Leading 0’s will automatically bepded.

The next set of data entry fields is a table whose defines the SMTP server that is to
be used for sending email. Each email may use the aadier different SMTP servers.
Make sure you are authorized for using the server and yonoarattempting to relay.
Relaying is restricted and occurs when you try to copgraail to someone that is not
authorized, outside your domain. For example if the domas ctc-control.com, you
would not be able to send a copy of the email to hotroar, using POP3. Mail Servers
can be configured to allow for exceptions, if desiredtygdcal way around this would be
to use a distribution list within your mail server, thaturn sends outside the domain.

Available data entry parameters for the first table are



SMTP Server

This is the server IP address of the server handliong email account. It is typically
within the same domain as your ‘From:’ email addreske “Hot” notation format is
used.

Port

The standard SMTP port used is 25; it may be changedifhéesired. This is the
port the SMTP server will be listening on for connettiequests.

HELO

This is an optional field which can be used to report ylmmain within the email. It
is required by some hosts. For example the domawmet.ctc-control.comwould
be ctc-control.com.

The second table is used to define who the email is (f/lROM:), who it is to be sent to
(TO:), and who it is to be copied to (COPY:). Only @adelress is supported per entry. If
larger distributions are required it is suggested that &ilusion List be created on the
Email server.

The required format, of each email addresspasson@domain.comEnter each as
needed. Note the COPY field is optional:

Subject
The Subject line will appear as the summary in an emasisage. Enter any desired
text:

Message

The Message area can contain up to 4K bytes of datasalyles may be any mix of
normal text characters and references to Contradigisters. Registers are references
using “C” style printf directives. For example, tderence the 13002 register and
have its contents placed in a message a %dR13002 would be ajsahally
%05dR13002 would force at least 5 characters wide with leadingsOfdler. In
printf notation %d is decimal, %x is lower case hexq &X is upper case HEX.
These are the only acceptable printf syntaxes curremplgcsted in email messages.
Below shows an example of a message which would inchaleurrent value of the
13002 register, when sent:



Deleting Email Template

Deleting an email is only supported from a controller disko delete a file use the
Controller->Email->Open tree view to list the avaitaliles. Highlight the one desired
and select the “Delete” button. The file will be detkand the tree updated.

Creating Emails using ASCII Text Editor

The text used to create emails, to be sent by a 520@tentrequires a specific format.
That format includes various ‘section headers’, usedetfme the necessary parameters.
It is recommended that WebMON be used for the creaticall @mails although this
section is included for those who desire a further undetstg of the format.

There are two section headers. The first, known B§ g, must appear in the
beginning of the file and is used to define all the spedd#iails of the email message,
such as destination, mail server, etc. No spacedlanesd except within the email
message itself, designated by the [SMTP_MESSAGE] selotiader. It is best to use a
sample email as an example:

# This is a comment
[SMTP]



IP=12.40.53.10

PORT=25

HELO=

TO=kevin@ctc-control.com

FROM=Test5200@ctc-control.com

CC=

BCC=

SUBJECT=Test email message

[SMTP_MESSAGE]

Enter Email Message to send, %05dR13002 references register..

# - The Pound sign may appear as the first characseyifine. All following text on

that line will be ignored. It is used to place commaeritkin your email definition

document.

[SMTP] — Section header. Required to be on the firstdirtbe file.
IP= This is the SMTP Server IP address of the seraedling your email account. It
is typically within the same domain as the ‘From:’ dnadidress. The “dot” notation
format is used. No spaces are allowed before or aiéertisign.

PORT= The standard SMTP port used is 25; it may be changedf leesired. This
is the port the SMTP server will be listening on fonmection requests.

HELO= Optional field which can be used to report youmdm within the email. It
is required by some hosts. For example the domawmet.ctc-control.comwould
be ctc-control.com.

TO= Required field, defining the destination. Only oneyrbe listed per ‘TO’
although multiple ‘TO’ fields are allowed.

FROM= Required field, the email address that repreghatsontroller and that can
be replied to. This account should exist on the SMTreseif not then relaying
must be enabled.

CC= Optional field, defining the destination to copy thea# to. Only one may be
listed per ‘CC’ although multiple ‘CC’ fields are alled.

BCC= Optional field, defining the destination to copy ¢meail to. Only one may be
listed per ‘BCC’ although multiple ‘BCC’ fields are @alted. Typically BCC fields
are hidden and will not be displayed when the emaddsived.

SUBJECT= Required field, specifies the email subject, rgdigea short summary.
Spaces are allowed within the text.

[SMTP_MESSAGE] — Section header. Required prior to thet ®f the email text
message. All following text is assumed to be pathefemail. Reference the “Creating
Emails using WebMON” section for details on the ‘Megsarea.

Ensure that the enter key is entered on the lastiitéhe message, returning the
cursor to the far left hand side of the message.



Email message sent and received when the sample enailwhAs stored to
Email_001.email within the /_system/Emails sub-directongl a 1 was written to the
SMTP Send Register 12317:

After communications the SMTP Send Register displagseimail message number sent
along with the results in the SMTP Status Register, 12318. 12&i®ed to O after the
initial write of a 1 to 12317, ending with a 1 after sucadgsdnsmission:

Monitored with CTCMON

Notice that the %05dR13002 was replaced by the actual regadter in the controller at
the time the email was composed for transmission.
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CHAPTER

POP3

Post Office Protocol, Version 3 is a set of standadiiziles (protocol)
by which a client machine can retrieve electronic maihf a mail
server (POP server). The server holds the email tinat user can
retrieve it. POP3 only provides for receiving email, not sendt.

SMTP is used for transmission.

For proper operation controllers should be assigned owawr email account. You may
not share an email account with a controller sinazh emntroller will read and delete
each email, as it is read and processed.

Mail Inbox Server Configuration

The POP3 Email Server configuration can only be setup udfiepMON via the
‘Ethernet’ Setup tab. It consists of a number of daty fields, each with their own
special functionality:

POP3 Server
Port

Poll Rate

Host Timeout
User Name
Password
POP3 Enabled



POP3 Server

The “POP3 Server’ IP address designates the host whitlpnvide the POP3
mailbox account for the controller. This must be ¢kevers IP address, entered in
“dot” notation.

Port

The “Port” is the TCP/IP port that the POP3 Servdt lae listening on for mail
requests. Typically this is port 110, and is the factiafault.

Poll Rate

The “Poll Rate” is the time, in milliseconds, thdgetcontroller will wait until it

checks for available email, within its mailbox. Allaakable email will be read and
deleted as processed, in a sequential order. After giogethis time delay will

occur until the next processing sequence. 10000 millisecd@tdseconds is the
default interval).

Host Timeout

The “Host Timeout” is the time, in milliseconds, tithé controller will try to contact

its POP3 server and wait for responses for mail requdstis considered the error
timeout. After this period of time the controller waliop trying to contact the server
and wait the next poll rate interval before trying agaiine default timeout period is
2000 milliseconds (2 seconds).

User Name

The “User Name” is the name needed to log into thebawil This is typically the
mailbox name but could be set different by the POP3 serlters limited to 30
characters.

Password

The “Password” is the password required, along with theef Name” to log into the
mailbox being supplied by the POP3 server. It is limiteBGaharacters.

POP3 Enabled

A check box is available to enable the POP3 functipnavhen checked POP3 is
active. Once all changes have been made to the abramegtars select the “Update
POP3” button to make the changes current in the controlle

A Hardware reset must be generated whenever the POP3 pensaare changed
for them to become active.

To verify that the controller is monitoring a POP&@mt the WebMON Setup System
tab can be viewed and the execution thread verified:



Email Formatting

Once the 5200 controller email server is configured, edalaled system restarted, the
controller will continually poll the email server farail. As each mail message is found
it will be downloaded, processed, and deleted from the ‘inb&xocessing consists of

scanning the email whose messages contain special Seleaater character strings and
script commands for execution.

Section Headers

The Section Headers are defined as follows exist witl@mtessage body of an email:

[CTC_EMAIL_START] — Script commands follow as defined withire Model 5200
Script Language Guide, 951-520003his section header may begin and end as often as
required as long as there is a matching [CTC_EMAIL_END]gefich. Note that a # sign

at the beginning of a line represents a comment.



[CTC_EMAIL_START_ATTACH_ORIGINAL] —Exactly the same as
[CTC_EMAIL_START] except that a copy of the original ema appended to the end
of the reply email.

[CTC_EMAIL_END] — Script commands end and following slibloé ignored.
Example Email message text:

This line is ignored and can be any information desiredaretnail.
The next line will signify the start of script processi
[CTC_EMAIL_START_ATTACH_ORIGINAL]

# This is a comment.

# Request a copy of this email be attached to the orjginaheeded
# but useful to know what we sent. Regardless a copgobr ef

# these commands and the reply is always sent backegtya

# [CTC_EMAIL_START] will not cause original to be attache

# Let's assume we received an alarm condition via pagamait
# so lets clear it. Possibly register 1 is used agyabilahe

# program. Also keep these lines less than 72 charadters w
# using Microsoft Exchange as it typically auto-line pgand

# you will end up with a bad command.

1=0

# Now lets get all the version information just to make=ghings
# are OK.

get versions

# Restart the controller given to clear the alarm

set restart

# We are all done now so return to normal email text
[CTC_EMAIL_END]

This is just normal email text. We could issue anotie@nmand
block if desired following this text.

Emails must be sent as ASCII Plain Text messageé$ifiblL formatted. Also
only Quoted-Printable data encoding is supported within tiesage body, reference
RFC1341.

Mail Messages should be limited to 4096 bytes, a 9K bigfavailable assuming
a reply with the original message attached.

Ensure that the enter key is entered on the lastiitéhe message, returning the
cursor to the far left hand side of the message.



ASCII Text Emails

All emails sent to the controlleMUST be sent as ASCII Plain Text messages, not
HTML formatted. Many email programs allow the sel@ctof HTML, Rich Text, and
Plain Text. Plain Text is equivalent to ASCII textssages.

There are a number of ways to make this selectionnglMicrosoft Outlook 2003 as an

example you may set this as the default to always uselect it on an individual email
basis.

Microsoft Outlook Plain Text, Individual Basis

On an individual email basis it may be selected afvergpen a window for composing a
‘New’ email:

A window will appear to compose the email, note the purddox and ensure it is
selected to Plain Text.

Some email services, such as MSN Hotmail, always sesdages in Plain Text format.

Note that there are a couple of things to be awarespgcially in Outlook 2002. First is
that text sent may automatically have line wrapping doRer example Outlook 2002
does it at 64 characters, exchange 72 and Outlook 2003 has setiable option. The
text will appear normal within your Outlook editor but is comeé prior to receipt by the



controller. Also when receiving a reply Outlook will reme some of the line feeds
making some of your lines appear as one. To remedyaihBldin Text messages there
are two option screens under Outlook->Tools->Optiores) tEmail Options’ button:

Preventing removal of extra line breaks:



Increase the line length before auto-wrapping text, neéémg Outlook->Tools-
>0Options->Mail Format Tab, then ‘Internet Format’ buitt

Some Microsoft Knowledgebase Articles worth refereneireg287816 and 327573:

http://support.microsoft.com/default.aspx?scid=kb:EN-US:327573

http://support.microsoft.com/default.aspx?scid=kb%3BEN-US%3Bq287816




Microsoft Outlook Plain Text, Default for All

Configuring Microsoft Outlook to always default to Plaiext is done via the Tools
menu:

Select the ‘Mail Format’ tab and set the ‘Compose thessage format’ pull down to
‘Plain Text'.

When finished, click OK, the default for all messagaso Plain Text.



Sample Email and Response

The email below was detailed previously and is now sheady for sending within an
Outlook Message box:

Upon clicking ‘Send’ the email will be sent to mail war where the ‘Test5200" account
resides. Based on the poll rate the controller vaéint read the email, process the
commands and return a reply since the [CTC_EMAIL_ATTACRIGINAL]
parameter is listed. The response received sevemidetater is:

BlueFusion>1=0
1=0

BlueFusion> get versions



*Local 5200 Serial Number = 00063255
DNS Name: 5200Kev DHCP active: YES
Group Name: Sales.DemoUnits
IP Address = 12.40.53.158 MAC Address = 00COCBOOF
Total: DIN=4 DOUT =16 AIN=8 AOUT =4 MO
Base Firmware Revisions:

Quickstep SH2 Application V05.00.11

Quickstep SH2 Monitor V15.15 @
Slot Firmware Revisions:

01. M1-30A-Analog 2 I/0 V01.07

Ainl: data-32596 offset-32631 spanpos-27218
Ain2: data-32615 offset-32621 spanpos-25649
Aoutl: data-00000 offset-32713 spanpos-31183
Aout2: data-00000 offset-32734 spanpos-31176
02. M1-31A-Analog 4 in V01.01
Ainl: data-32809 offset-32708 spanpos-32747
Ain2: data-00000 offset-32707 spanpos-32743
Ain3: data-00000 offset-32706 spanpos-32753
Ain4: data-65535 offset-32702 spanpos-32756
03. M1-30A-Analog 2 I/O V01.07
Ainl: data-32710 offset-32719 spanpos-31745
Ain2: data-32707 offset-32715 spanpos-31756
Aoutl: data-00000 offset-32700 spanpos-31216
Aout2: data-00000 offset-32709 spanpos-31157

04. Empty Vv00.00
05. M1-20A-Digital 8 Output Vv00.00
Dout: 0x99
06. M1-20A-Digital 8 Output Vv00.00
Dout: Ox9F

07. No Expansion Connected V00.00
08. No Expansion Connected V00.00
09. No Expansion Connected V00.00
10. No Expansion Connected V00.00
11. No Expansion Connected V00.00
12. No Expansion Connected V00.00
13. No Expansion Connected V00.00
14. No Expansion Connected V00.00
15. No Expansion Connected V00.00
16. No Expansion Connected V00.00
17. No Expansion Connected V00.00
18. No Expansion Connected V00.00
19. No Expansion Connected V00.00
20. No Expansion Connected VV00.00
21. No Expansion Connected VV00.00
22. No Expansion Connected V00.00
23. No Expansion Connected V00.00
24. No Expansion Connected V00.00

No Thermocouples.tbl file found.
*

BlueFusion> set restart
SUCCESS: Restart Command completed.

717
TION=0

spanneg-31715
spanneg-31771
spanneg-31268
spanneg-31261

spanneg-32707
spanneg-32704
spanneg-32705
spanneg-32701

spanneg-31731
spanneg-31734
spanneg-31203
spanneg-31140



This line is ignored and can be any information des
email.

The next line will signify the start of script proc
[CTC_EMAIL_START_ATTACH_ORIGINAL]

# This is a comment.

# Request a copy of this email be attached to the o
needed

# but useful to know what we sent. Regardless a co
# these commands and the reply is always sent back
# [CTC_EMAIL_START] will not cause original to be a

# Let's assume we received an alarm condition via p
# so lets clear it. Possibly register 1 is used as

# program. Also keep these lines less than 72 char
# using Microsoft Exchange as it typically auto-lin

# you will end up with a bad command.

1=0

# Now lets get all the version information just to
things

# are OK.

get versions

# Restart the controller given to clear the alarm

set restart

# We are all done now so return to normal email tex
[CTC_EMAIL_END]

This is just normal email text. We could issue ano
block if desired following this text.

ired in the

essing.

riginal, not

py of each of
as a reply.
ttached.

ager or email
a flag by the

acters when
e wraps and

make sure

ther command



Microsoft Exchange 2000 Setup

All emalil servers are different in the way they aomfigured. As an example the setup
of Microsoft Exchange 2000 is shown.

First invoke the Microsoft Exchange System Manager. yBor server locate the POP3

protocol under the Administrative Groups, expand the fodaer get the properties of the
POP3 Virtual Server that you will be using.

The Properties dialog will now appear:



5200 Communications Guide

Select the ‘Access’ tab:

Select the Authentication button and ensure Basic Atitaion is selected.

Control Technology Corporation
Document 951-520002-0006 09/08

85



When done select OK, then the Connection Button. Forisgceasons you may only
want to allow access from within your Domain. Belollowas all connections but by
selecting the “Only the list below” radio button youngastrict access.

When complete select the ‘OK’ button on all openatjal



CHAPTER

CTNet Binary Protocol (Server)

The CTNet binary protocol is a high-speed, non-routable prbtbat
has checksum and error reporting capabilities. It is useasesovhere
data integrity, response time, and processing time arm#jor criteria.
Data transmission is fast for the following reasons:

o Both the commands and data are represented in binaryirfetead of ASCII.

o The information density is higher and fewer characteestansmitted during
large data transfers.

o0 The controller can use the data “as is” and doeshawé to perform binary to
ASCII conversion.

Therefore use of CTNet results in very short executiores. Note that the binary
protocol is non-routable. Non-routable protocols do notainora networking layer (IP
stack), so they cannot cross a router and are limitetbdal subnets or intranets.
However, lack of an IP stack reduces overhead by at Rhas&tytes/packet. A smaller
packet size increases the transmission rate, whiddewl for industrial controllers.
Routable protocols such as TCP/IP result in a largekgtaand more processor overhead
to process.

CTNet uses a node number in place of an IP addressnddes number is defined by
writing to Register 20000. You can also determine the nod¥euby reading the value
in Register 20000. Set this value within thetartup.ini file by defining the
CTNET_DEVICENODRarameter.

Binary Protocol

The CTC Binary Protocol may be used to communicate thigh5200 controller via
serial ports or a network connection. Regardless efmtbde used the basic message
layer is the same. On a network the serial port dasanply encapsulated as required.
Most users will not require this section and should oeilgr to the DLL available for use



with Visual Basic. This DLL is discussed in detailthun the “CTC 32-bit
Communications Functions Reference GujdaVailable atwww.ctc-control.comfor
download. The CTC Binary Protocol is somewhat morecdiffto use than something
like the ASCII Protocol, but it can significantly redube time required to transfer large
blocks of data between a computer and controller and @&ilusy more demanding
applications. The protocol is more efficient, because:

Both the commands and data are represented in binaryifstead of ASCII.
The information density is higher and, for large datasfiers, fewer characters
need to be transmitted.

The controller does not have to convert the data fASCIl to binary before
using it. This results in shorter execution times. &ite computer does not have
to convert the data to ASCII, there also may be afsignt time savings in the
execution of the computer program (the time savings vaeéseen different
computer languages).

Serial Port Protocol Framing

To select the CTC Binary Protocol, the first chaeacf the command must be a binary 1
(91H). The controller interprets the rest of the comdhaccording to the binary
protocol. Use of an ASCII character, on the serial, paitt result in the ASCII Protocol
being used.

The protocol uses the following format to send messagasddrom the controller:

<(@1H)> Specifies CTC binary protocol.

<(@2H) to (3FH)> Specifies packet length to follow. Packet length is ddfiag
n data bytes + 2.

<data (n bytes)>Consists of function (command) code(s) plus relevard. dair
function code and data descriptions, see the section ioaryB Protocol
Commands.

<checksum>Consists of the complement of the modulo-256 sum of logis.
This value, when added to the modulo-256 sum of the datatpayties, equals
@FFH. You can calculate the checksum by adding the datieepaytes and
complementing the resulting sum.

<FFH> Required by binary protocol; last byte of packet must b&KIFRNVhen
the controller receives a binary packet, it counts ouhtimber of bytes specified
by the packet length. If the last byte is not @FFH,tiinres an error message.

Return communications from the controller to the compuse the same general format,
with one exception. The controller does not transanieading (9d1H) byte, since the
original message was transmitted using the CTC binary miotdfcthe command sent to

the controller does not require data from the contraltetthe return message, the
controller sends an acknowledge message like the omengbelow:



<(@2H) to (3FH)> Specifies packet length to follow. Packet length is ddfiag
n data bytes + 2.

<(64H)> Contains the acknowledge code; equal to decimal 100.

<9BH> Is the value of the checksum of the acknowledge code.

<FFH> Required by binary protocol; last byte of packet must be JFFH.

When the packet sent to the controller is not corredtansmits a not acknowledged
code. This may happen when the checksum does not calcalagetly or when the last
byte of the packet is not FFH. A message containing aackhowledged code is
similar to the one shown below:

<(65H)> Contains the not acknowledged code; equal to decimal 101.
<9AH> Is the value of the checksum of the not acknowledged code.

When the format of the message is correct, but th@raer cannot execute the
command, it sends other error codes. For error codeimtésts, see the section on
Binary Protocol CommandsThe following example shows how to create a contman
correct format for the CTC binary protocol. It sé&gf4 in the controller.

1. Send the following command:

@1H,85H,13H,43H,FHH,EAH,FFH

Where:

@1H Is the first byte and identifies the packet as usingth€ binary protocol.
@5H Is the second byte and represents the length of the packet.

13H Is the third byte and contains the function code fdnange flag command.
@3H Is the fourth byte and specifies flag 4. Flags 1 through 32aresented as
@@H through 1FH, and @3H specifies flag 4.

FHH Is the fifth byte and specifies the new state of thg.fidFHH represents
SET and @JH represents CLEAR.

EAH Is the sixth byte and contains the checksum value.

@FFH Is the seventh and last byte of the packet and sigmaksnd of the
message.

2. To acknowledge the message, the controller sends the following espons

@3H,64H,9BH,FFH

Where:

@3H Is the first byte and specifies the packet length

64H Is the second byte and contains the acknowledge code (dla6i®)a
9BH Is the third byte and contains the checksum value of thiel by
FFH Is the fourth and last byte and signals the end of #nesage.



Binary Protocol Error Responses

When the controller cannot execute the data transmisgmm the computer, the
controller responds with an error code indicating theire of the fault. The error code is
transmitted using the following format:

@3H Packet length.
Error code Error code, see list below.
ChecksumThe checksum is the complement of the previous byte.
FFH Last byte in packet; signals the end of the message.
Possible error codes are:
64H No error (acknowledgment of transmission
65H Checksum error, or end of packet <> FFH
66H lllegal register number specified
65H Value out of range, for example, input number not preisecontroller

Binary Protocol Commands

Each CTC binary protocol command has specific formas 3&ction lists the commands
and describes their format. The command descriptiondisighe following information:

The type of command
Format of command sent to the controller
Format of the controller’s response

Not all Control Technology controllers support all oésk commands. Contact Control
Tech customer support if you have any questions about vafitiese commands you

can use, or if you have any difficulty implementing anceand. The following table lists

the commands and the controllers which support the cothman

Binary Protocol Commands

Register and Flag Access Commands

9 Read a register

11 Change a register

17 Read a Flag

19 Change a Flag

75 Read a bank of 50 registers

77 Read a bank of 16 registers

87 Request random registers from list (CTServer)

Input/Output Access Commands

15 Read a bank of 8 inputs
21 Read a bank of 8 outputs
25 Selectively modify first 128 outputs

29 Read an analog input




31 Read an analog output

33 Change an analog output

71 Get 32 analog inputs

73 Get 32 analog outputs

79 Read a bank of 128 inputs

85 Change multiple analog outputs
91 Read a bank of 128 outputs
Servo Access Commands

23 Read a servo position

27 Read a servo’s dedicated inputs
a7 Read a servo error

Data Table Access Commands

49 Read a data table’s dimensions
51 Change a data table’s dimensions
53 Read a data table value

55 Change a data table value

57 Read a row of data table values
59 Change a row of data table values

System and Controller Status Access Commands

13 List counts of inputs, outputs, stepping and servo
motors

35 Read controller step

61 Read controller status

63 Change controller status

65 Read system configuration

67 Change system configuration

69 List counts of miscellaneous 1/O

105 Shutdown system
107 Get Controller Task Status

The following commands allow you to read and write valowesegisters and flags. You
can read and write values for registers 1 through 65535. $briee registers in this
range are special function registers and you may natbleto read or write to them.
Other registers do not exist on certain models and revisiwis. ConsulModel 5200
Quick Reference Register Guide (951-520006)egister specifics.

Register and Flag Access Commands

Binary Protocol Conventions
The binary protocol uses specific conventions for specifyingstesgand flag numbers
and values and for checksum error detection.



When specifying a register number, it is expressed asiBA@rough GFFFFH,
corresponding to registers 1 through 65535. For exampleteedid is expressed
as OGDAH.

You must specify register numbers with the least sicgmfi byte first.

When specifying a flag number, it is expressed as JQPH thr@ikih for flags,
corresponding to flags 1 through 32. For example, flag Speessed as @4H.
The checksum value is the complement of the previougd)yteome commands
use the complement of the modulo-256 sum of the previoussbgee the
command description.

When the controller responds with a register valueds ialways a four-byte
representation of the register data expressed in 2’'gpleamnt binary, with the
least significant byte transmitted first.

Reading a Numeric Register - Command 9

Command 9 reads the value in any register that alloakaecess.
Format of Message Sent to Controller
@1H ldentifies the packet as using the CTC binary protocol
@5H Specifies the packet length
@9H Indicates the read register function code
LSB - MSB Specifies the register number, @@D1H - GFFFFH. Speelciith
the least significant byte first.
ChecksumContains the complement of the modulo-256 sum of thequre\d
bytes
FFH Signals the end of the message.

Format of Controller Response

@7H Specifies the packet length.

@AH Indicates the register contents function code

LSB, 3SB,Four-byte representation of register data, expressed in 2
2SB, MSBcomplement binary, with the least significant byte $raitted first.
ChecksumContains the complement of the modulo-256 sum of thequre\b
bytes

FFH Signals the end of the message.

Reading a Bank of 16 Reqgisters - Command 77

Command 77 reads the values in a bank of 16 consecutigtensgi
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol

@5H Specifies the packet length

4DH Indicates 16 register group read function code

LSB - MSB Specifies bank of registers to read, 8D JH - @3D9H
ChecksumContains the complement of the modulo-256 sum of thequre\d
bytes



FFH Signals the end of the message
Format of Controller Response

45H Specifies the packet length

E4H Indicates the register contents function code

LSB - MSB Indicates bank of registers, @JJH - @3D9H

LSB, 3SB,Contains the value of the first register in the group.&

2SB, MSBdescription of register data. See the description f@leiregister read.
LSB, 3SB,Contains the value of the second register in the

2SB, MSBgroup and continues for all 16 registers in the group.
ChecksumContains the complement of the modulo-256 sum of thequis\67
bytes.

FFH Signals the end of the message.

Reading a Bank of 50 Reqgisters - Command 75

Command 75 reads the values in a bank of 50 consecutigtensgi
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol

@4H Specifies the packet length

4BH Indicates 50 register group read function code

@@DH - 13H Specifies the bank of 50 registers to be read, , d@H - 13H
ChecksumContains the complement of the modulo-256 sum of theque\2
bytes

FFH Signals the end of the message

Format of Controller Response

CCH Specifies the packet length

4CH Indicates the register contents function code

@JH - 13H Indicates the bank of 50 register to follow, d@H - 13H

LSB, 3SB,Contains the value of the first register in the group.&

2SB, MSBdescription of register data. See the description f@leiregister read.
LSB, 3SB,Contains the value of the second register in the

2SB, MSBgroup and continues for all 50 registers in the group
ChecksumContains the complement of the modulo-256 sum of theque\202
bytes.

FFH Signals the end of the message.

Changing a Register Value - Command 11

Command 11 changes the value in any register that alloites access.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol
@9H Specifies the packet length



@BH Indicates the change register value function code

LSB - MSB Specifies the register number, @3D1H - GFFFFH. Speelciith
the least significant byte first.

LSB, 3SB,Four-byte representation of register data, expressed in 2
2SB, MSBcomplement binary, with the least significant byte $raitted first.
ChecksumContains the complement of the modulo-256 sum of the quevi
bytes

FFH Signals the end of the message.

Format of Controller Response

@3H Specifies the packet length.

64H Contains the acknowledge function code (decimal 100)
ChecksumContains the complement of the previous byte
FFH Signals the end of the message.

Reading a Flag’'s State - Command 17

Command 17 reads the state of any flag.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol

@4H Specifies the packet length

11H Indicates the read flag state function code

Flag Number Specifies the flag number, @JH - 1FH

ChecksumContains the complement of the modulo-256 sum of theque\2
bytes

FFH Signals the end of the message.

Format of Controller Response

@4H Specifies the packet length.

12H Indicates the flag state function code

@DH or FFH Indicates the flag’s status. @@H if flag is clear artHRf set. Any
other value means that the results are indeterminate.

ChecksumContains the complement of the modulo-256 sum of thequre\2
bytes

FFH Signals the end of the message

Changing a Flag's State - Command 19

Command 19 changes the state of any flag.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol
@5H Specifies the packet length

13H Indicates the change flag state function code

Flag Number Specifies the flag to be changed, d@H - 1FH



@DH or FFH Specifies the new state of the flag. @@H representsARL
and FFH represents SET.

ChecksumContains the complement of the previous 3 bytes

@FFH Signals the end of the message.

Format of Controller Response

@4H Specifies the packet length.

64H Contains the acknowledge function code (decimal 100)
ChecksumContains the complement of the previous byte
FFH Signals the end of the message

Digital Input/Output Access Commands

The following commands allow you to read digital input andput states and turn a
digital output on or off. Input and output states are @sma group of either 8 or 128.

Binary Protocol Conventions
The binary protocol uses specific conventions for specifyangups of inputs and
outputs, their states and for checksum error detection.

When specifying a bank of inputs or outputs as a group of 8jrgtebank of
inputs or outputs are specified as @JH, correspondinghooligh 8. The second
bank is specified as @12H, corresponding to 9 through 16,@aoad sip to 7FH
for the 16th bank, corresponding to 121 through 128.

The checksum value is the complement of the previougd)yteome commands
use the complement of the modulo-256 sum of the previoussbgee the
command description.

When the controller responds with a the data for agf 8 inputs or outputs,
the lowest input number is represented by the leastfisgmi, the next the 7th
least significant bit, and so on.

For input states, a 1 represents a grounded (on) input.

For output states, a 1 represents an output thatnisdum.

Reading a Bank of 8 Inputs - Command 15

Command 15 reads the state of a group of eight digipaits. The read inputs function
code (@FH) allows you to read a group of 8 inputs. Inprgsgeouped so that the first
group of inputs is 1 to 8; the second is 9 to 16, up to 121 to ¥28d0l6th and last
group.

Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol
@4H Specifies the packet length

@FH Indicates the read input state function code

Bank Specifies the bank of inputs, @@H - 7FH



ChecksumContains the complement of the modulo-256 sum of thequre\2
bytes
FFH Signals the end of the message.

Format of Controller Response

@4H Specifies the packet length.

12H Indicates the input data function code

@DH - FFH Contains the data for the eight inputs, The lowest inpatber is
represented by the least significant bit. A 1 indicatganded (on) input.
ChecksumContains the complement of the modulo-256 sum of theque\2
bytes

FFH Signals the end of the message

Reading a Bank of 128 Inputs - Command 79

Command 79 reads a bank of 128 inputs.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol
@4H Specifies the packet length
4FH Indicates the read 128 inputs request function code
Bank Specifies the input bank to read, d@H - 7FH
ChecksumContains the complement of the modulo-256 sum of theque\2
bytes
FFH Signals the end of the message.
Format of Controller Response
@4H Specifies the packet length.
50H Indicates the input values function code
Bank Input bank to follow, @@H - 7FH
Inps1-8 Contains the data for the eight inputs, with the lawgsut number is
represented by the least significant bit. A value of icatés a grounded (on)
input.
Inps9-16 Contains the data for the next eight inputs. This coes for a total of
128 inputs.
ChecksumContains the complement of the modulo-256 sum of thequs\vi8
bytes
FFH Signals the end of the message

NOTE: The controller returns a value of zero (0) for nontexisinputs with in a bank.

Reading a Bank of 8 Outputs - Command 21

Command 21 reads the state of a group of eight digital tautpuitputs are grouped in
the same manner as inputs.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol



@4H Specifies the packet length

15H Indicates the read output state function code

Bank Specifies the bank of outputs, @@H - 7FH

ChecksumContains the complement of the modulo-256 sum of theque\2
bytes

FFH Signals the end of the message.

Format of Controller Response

@4H Specifies the packet length.

16H Indicates the output status function code

@DH - FFH Contains the data for the eight outputs with the lowegput
number represented by the least significant bit. A 1 aidga that an output is
on.

ChecksumContains the complement of the modulo-256 sum of theque\2
bytes

FFH Signals the end of the message

Reading a Bank of 128 Outputs - Command 91

Command 91 reads a bank of 128 digital outputs. The outpaitgrauped in the same
manner as inputs.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol

@4H Specifies the packet length

51H Indicates the read 128 outputs request function code

Bank Specifies the bank of outputs, @@H - 7FH

ChecksumContains the complement of the modulo-256 sum of theque\2
bytes

FFH Signals the end of the message.

Format of Controller Response

14H Specifies the packet length.

52H Indicates the output values function code

Bank Specifies the bank of outputs, @@H - 7FH

Outs1-8Contains the data for the eight outputs, with the &iwetput number is
represented by the least significant bit. A value ofdlicates an output is on.
Outs9-16Contains the data for the next eight output. This cols for a total of
128 output.

ChecksumContains the complement of the modulo-256 sum of thequs\i8
bytes

ChecksumContains the complement of the modulo-256 sum of theque\2
bytes

FFH Signals the end of the message



NOTE: The controller reports nonexistent outputs within a nkff, value is O.

Selectively Changing the First 128 Outputs - Command 25

Command 25 selectively changes the state of a group of #&ldoutputs. This
command uses separate on and off masks so you can chaegéc outputs. For
example, an off-mask-@ of J6H (8P0D D11 in binary) woulth toff outputs one
along with four through eight and outputs two and would renmaiheir previous state. A
subsequent on-mask-@ of CZH (1100 @BJD in binary) turns gouisuseven and
eight.

Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol

23H Specifies the packet length

19H Indicates the modify outputs function code

off-mask-@ to Specifies a series of 16 eight-bit masks used to selgctivel
off-mask-15turn off any or all of the controller’s first 128 outputShe masks
are applied to successive banks of 8 outputs, with #s sagnificant bit of the
mask being applied to the lowest numbered output in thke. Bamask value of
@ turns the associated output off. A value of 1 doesimatge the output.
on-mask-@ toSpecifies a series of 16 eight-bit masks used to selbctive
on-mask-15turn on any or all of the controller’s first 128 outputbe masks are
applied to successive banks of 8 outputs, with the legsfisant bit of the mask
being applied to the lowest numbered output in the bamkagk value of 1 turns
the associated output on. A value of @ does not changerutpat.
ChecksumContains the complement of the modulo-256 sum of thequs\33
bytes

FFH Signals the end of the message.

Format of Controller Response

@3H Specifies the packet length.

64H Contains the acknowledge function code (decimal 100)
ChecksumContains the complement of the previous byte
FFH Signals the end of the message

Analog Input and Output Access Commands

The following commands allow you to read analog input angu states and change the
value of an analog output. Input and output states adeimdevidually.

Binary Protocol Conventions
The binary protocol uses specific conventions for specifyiradog inputs and outputs,
their values and for checksum error detection.



When specifying an input or output the first input or outmesspecified as
@DH. The last input or output you can specify is 64. Utaler is 3FH.

The checksum value is the complement of the previous)ydme commands
use the complement of the modulo-256 sum of the previous;sge the
command description.

Reading an Analog Input - Command 29

Command 29 reads the value of any one of the first 64 amgdats.
Format of Message Sent to Controller
@1H ldentifies the packet as using the CTC binary protocol
@4H Specifies the packet length
1DH Indicates the read analog input function code
Analog Input Specifies the input to be read, d9H - 3FH
ChecksumContains the complement of the modulo-256 sum of theque\2
bytes
FFH Signals the end of the message.

Format of Controller Response

@5H Specifies the packet length.

1EH Indicates the analog input value function code

LSB - MSB Contains the two-byte representation of the analog velpmessed
as a number in the range of 0 - 10,000 decimal (3GDDH - 27 MditH)the least
significant byte transmitted first.

ChecksumContains the complement of the modulo-256 sum of thequre\d
bytes

FFH Signals the end of the message

Reading an Analog Output - Command 31

Command 31 reads the value of any one of the first 64 anatpgts.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol

@4H Specifies the packet length

1FH Indicates the read analog output function code

Analog Output Specifies the output to be read, @JH - 3FH
ChecksumContains the complement of the modulo-256 sum of theque\2
bytes

FFH Signals the end of the message.

Format of Controller Response

@5H Specifies the packet length.
1EH Indicates the analog output value function code



LSB - MSB Contains the two-byte representation of the analog velpessed
as a number in the range of 0 - 10,000 decimal (3GDDH - 27 MdiH)the least
significant byte transmitted first.

ChecksumContains the complement of the modulo-256 sum of thequre\d
bytes

FFH Signals the end of the message

Changing an Analog Output - Command 33

Command 33 changes the value of any one of the first 6dgaaatputs.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol

@6H Specifies the packet length

21H Indicates the read analog output function code

Analog Output Specifies the output to be changed, dJH - 3FH

LSB - MSB Contains the two-byte representation of the analog velpmessed
as a number in the range of 0 - 10,000 decimal (3GDDH - 27 MditH)the least
significant byte transmitted first.

ChecksumContains the complement of the modulo-256 sum of the quswv
bytes

FFH Signals the end of the message.

Format of Controller Response

@5H Specifies the packet length.

64H Contains the acknowledge function code (decimal 100)
9BH Checksum value. Contains the complement of the pretiges
FFH Signals the end of the message

Servo Access Commands
The following commands allow you to read a servo’s positerror and auxiliary inputs.

Binary Protocol Conventions

The binary protocol uses specific conventions for specifg@iyo axes, their position
and error, the state of a servo’s auxiliary inputs, amcclhecksum error detection. You
can perform these operations for servos axes 1 - 16.

When specifying a servo, the first servo axis is spatiis dPH and the 16th
specified as JFH.

The checksum value is the complement of the previougd)yteome commands
use the complement of the modulo-256 sum of the previoussbgee the
command description.

Reading a Servo’s Position - Command 23
Command 23 reads the position of a servo.




Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol

@4H Specifies the packet length

17H Indicates the read servo position function code

Servo NumberSpecifies the servo axis to be read , dGH - JFH
ChecksumContains the complement of the modulo-256 sum of theque\2
bytes

FFH Signals the end of the message.

Format of Controller Response

@7H Specifies the packet length.

18H Indicates the servo position function code

LSB, 3SB,Contains the four byte representation of the servos

2SB, MSBposition. The value is expressed in 2’s complementrinath the
least significant bye transmitted first.

ChecksumContains the complement of the modulo-256 sum of thequre\b
bytes

FFH Signals the end of the message

Reading a Servo’s Error - Command 47

Command 47 reads a servo’s error.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol

@4H Specifies the packet length

2FH Indicates the read servo error function code

Servo NumberSpecifies the servo axis to be read , dGH - OFH
ChecksumContains the complement of the modulo-256 sum of theque\2
bytes

FFH Signals the end of the message.

Format of Controller Response

@7H Specifies the packet length.

3@H Indicates the servo position function code

LSB, 3SB,Contains the four byte representation of the servet.er

2SB, MSBThe value is expressed in 2’s complement binary, withedst
significant bye transmitted first.

ChecksumContains the complement of the modulo-256 sum of thequre\b
bytes

FFH Signals the end of the message



Reading a Servo’s Dedicated Inputs - Command 27

Command 27 reads the status of a servo’s dedicated infngt€ontroller returns the
status of the dedicated input using a one bite code.

* Bit @, indeterminate

* Bit 1, Home input

* Bit 2, Start input

* Bit 3, Local/remote input
* Bit 4, Reverse limit input
* Bit 5, Forward limit input
* Bit 6, indeterminate

* Bit 7, indeterminate

Bit @ is the least significant bit.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol

@4H Specifies the packet length

1BH Indicates the read dedicated input status function code

Servo NumberSpecifies the servo axis to be read, 9JH - JFH
ChecksumContains the complement of the modulo-256 sum of theque\2
bytes

FFH Signals the end of the message.

Format of Controller Response

@7H Specifies the packet length.

1CH Indicates the servo dedicated input status function code
StatusContains a one byte of the servo’s auxiliary input status.
ChecksumContains the complement of the modulo-256 sum of theque\2
bytes

FFH Signals the end of the message

Data Table Access Commands

The following commands allow you to read and change atdbks dimensions; read
and change the value of a data table element; readlinesvin a data table row; and
change the values in a data table row.

Binary Protocol Conventions

The binary protocol uses specific conventions for specifyomgsrand columns of a data
table. The manner in which the row or column is specifaaies with the command. The
checksum value is the complement of the previous byte¢she commands use the
complement of the modulo-256 sum of the previous bytesheesommand description.
The controller may return an error code under the foatigweircumstances:



The requested data table size is tool large for the dntro

The requested data table size does not fit in the meavailable when stored
along with the Quickstep program.

The command contains a data table column number grhateB2.

Reading a Data Table’'s Dimensions - Command 49

Command 49 reads the dimensions of a data table. The nofriea table columns is
OODH to 20H.

Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol
@3H Specifies the packet length

31H Indicates the read data table dimensions function code
CEH Contains the checksum of the previous byte

FFH Signals the end of the message.

Format of Controller Response

@6H Specifies the packet length.

32H Indicates the data table dimensions function code

LSB, MSB Contains the number of data table rows in the curregram, with
the least significant bye transmitted first.

colsContains the number of data table columns.

ChecksumContains the complement of the modulo-256 sum of the quswv
bytes

FFH Signals the end of the message

Changing a Data Table's Dimensions - Command 51

Command 51 changes a data table’s dimensions.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol

@6H Specifies the packet length

33H Indicates the change data table dimensions function code

LSB, MSB Contains the new number of data table rows, witheahstlIsignificant
bye transmitted first.

columnsContains the new number of data table columns.
ChecksumContains the complement of the modulo-256 sum of the quswv
bytes

FFH Signals the end of the message.

Format of Controller Response



@3H Specifies the packet length.

64H Contains the acknowledge function code (decimal 100)
9BH Contains the checksum, complement of the previous byte
FFH Signals the end of the message

Reading a Data Table Value - Command 53

Command 53 reads the value of a specific data table eldiyespeecifying its row and
column number.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol

@6H Specifies the packet length

35H Indicates the read data table location function code

LSB, MSB Contains the row number of data table element, \nithaast
significant bye transmitted first.

columnsContains the column number of data table element.
ChecksumContains the complement of modulo-256 sum of the previduges
FFH Signals the end of the message.

Format of Controller Response

@5H Specifies the packet length.

36H Indicates the data table data function code

LSB, MSB Contains the data from the data table, expressed astiagogeger.
The range is from 0 to 65,535 (decimal) with the least fsogmt bye transmitted
first.

ChecksumContains the complement of the modulo-256 sum of thequre\d
bytes

FFH Signals the end of the message

Changing a Data Table Value - Command 55

Command 55 changes the value of a specific data table elegnspecifying its row and
column number.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol

@8H Specifies the packet length

37H Indicates the change data table location function code

LSB, MSB Contains the row number of data table element, \nithaast
significant bye transmitted first.

columnsContains the column number of data table element.

LSB, MSB Contains the new value for the specified data tableesienthe new
value can range from 0 to 65,535 (decimal) with the kegsificant bye
transmitted first.

ChecksumContains the complement of modulo-256 sum of the predduges
FFH Signals the end of the message.



Format of Controller Response

@3H Specifies the packet length.

64H Contains the acknowledge function code (decimal 100)
9BH Contains the checksum, complement of the previous byte
FFH Signals the end of the message

Reading a Data Table Row - Command 57

Command 57 reads the values in specific data table rowodunthics by specifying
its row and column number.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol

@7H Specifies the packet length

39H Indicates the read data table row function code

LSB, MSB Contains the row number, with the least signifidayte transmitted
first.

First col Indicates the first data table column to read

Quantity Specifies the number of data table columns to read fn2;7<columns
ChecksumContains the complement of modulo-256 sum of the pre\aduges
FFH Signals the end of the message.

Format of Controller Response

Length Specifies the packet length, (n * 2) + 4, where n = nurabeolumns
read.

3AH Indicates the data table row data function code

Quant Specifies the number of data table columns read (n); GoRmns

For each of n locations

LSB, MSB Contains the data from the data table, expressed astiagogeger.
The range is from 0 to 65,535 (decimal) with the least fsogmt bye transmitted
first.

End of location data

ChecksumContains the complement of the modulo-256 sum of thequre\(in *
2) + 2 bytes

FFH Signals the end of the message

NOTE: If the number of data table columns specified extendsruketize actual number
of columns the controller’s response only contains datahe existing columns and the
response will be shorter than expected.

Changing a Data Table Row - Command 59

Command 59 changes the values in specific data table mbwodumns by specifying its
row and column number.
Format of Message Sent to Controller




@1H ldentifies the packet as using the CTC binary protocol

length Specifies the packet length, (n * 2) + 6, where n = nurabeolumns to
be changed.

3BH Indicates the change data table row function code

LSB, MSB Contains the row number, with the least signifidayte transmitted
first.

First col Indicates the first data table column to change

Quantity Specifies the number of data table columns to change£mM7
columns

For each of n locations

LSB, MSB Contains the data from the data table, expressed astiagodgeger.
The range is from 0 to 65,535 (decimal) with the least fsogmt bye transmitted
first.

End of location data

ChecksumContains the complement of modulo-256 sum of the preinti<)
+ 5 bytes

FFH Signals the end of the message.

Format of Controller Response

@3H Specifies the packet length.

64H Contains the acknowledge function code (decimal 100)
9BH Contains the checksum, complement of the previous byte
FFH Signals the end of the message

System and Controller Status Access Commands

The following commands allow you to read the status odntroller; start, stop or reset a
controller; read or change the configuration of the mdlet’s dedicated inputs; and
obtain information about the number and type of cdlietraesources in a particular
controller.

Binary Protocol Conventions

The binary protocol uses specific bits for controlletigaand system configuration
information. See the command descriptions for infoimnadn how to send and read this
information. The checksum value is the complementhef previous byte(s). Some
commands use the complement of the modulo-256 sum gfréhaous bytes; see the
command description.

Reading a Controller’'s Current Status - Command 61

Command 61 reads a controller’'s status and reports i unning, stopped, has a
software fault, or is in programming mode.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol



@3H Specifies the packet length

3DH Indicates the read status byte function code
CEH Contains the checksum of the previous byte
FFH Signals the end of the message.

Format of Controller Response
@4H Specifies the packet length.
3EH Indicates the status byte function code
statusindicates the status of the controller, where:

Bit @ = @ if running and = 1 if stopped

Bit 1 = @ in normal mode and = 1 in programming mode

Bit 2 = @ if status OK and = 1 if there is a softwaaelf

Bit 3 = @ if in mid-program and =1 if fresh reset.

Bit @ is the least significant bit and bits 4 through 7 are undefined.
ChecksumContains the complement of the modulo-256 sum of thequre\2
bytes
FFH Signals the end of the message

Changing a Controller’'s Status - Command 63

Command 63 changes a controller’s status.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol
@4H Specifies the packet length
3FH Indicates the change controller status byte functomec
statusindicates the status of the controller, where:
Bit @ = @ to start the controller and = 1 to stop it
Bit 3 = 1 to reset the controller and = @ to continue
Bit @ is the least significant bit and will always start or sto@
controller. All unspecified and undefined bits should be set to @.
ChecksumContains the complement of the modulo-256 sum of theque\2
bytes
FFH Signals the end of the message

Format of Controller Response

@3H Specifies the packet length.

64H Contains the acknowledge function code (decimal 100)
ChecksumContains the complement of the previous byte
FFH Signals the end of the message.

Reading a Controller's System Configuration - Command 65

Command 65 reads the configuration of the controller’s déelicinputs.
Format of Message Sent to Controller




@1H ldentifies the packet as using the CTC binary protocol
@3H Specifies the packet length

41H Indicates the read system configuration function code
BEH Contains the checksum of the previous byte

FFH Signals the end of the message.

Format of Controller Response

@4H Specifies the packet length.
42H Indicates the system configuration function code
config Indicates the configuration of the controller, where:

Bit @ = 1 if using input 1 for the start function

Bit 1 = 1 if using input 2 for the stop function

Bit 2 = 1 if using input 3 for the reset function

Bit 3 = 1 if using input 4 for the step function

Bit @ is the least significant bit and bits 4 through 7 are undefined.
ChecksumContains the complement of the modulo-256 sum of theque\2
bytes
FFH Signals the end of the message

Changing a Controller's System Configuration - Command 67

Command 67 changes the configuration of the controllersadestl inputs.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol
@4H Specifies the packet length

43H Indicates the change system configuration function code
config Indicates the new configuration of the controller, vehe

Bit @ = 1 to use input 1 for the start function

Bit 1 = 1 to use input 2 for the stop function

Bit 2 = 1 to use input 3 for the reset function

Bit 3 = 1 to use input 4 for the step function.

Bit @ is the least significant bit and bits 4 through 7 are undefined.
ChecksumContains the complement of the modulo-256 sum of theque\2
bytes
FFH Signals the end of the message

Format of Controller Response

@3H Specifies the packet length.

64H Contains the acknowledge function code (decimal 100)
ChecksumContains the complement of the previous byte
FFH Signals the end of the message.



Listing Counts of Inputs, Outputs, Motion - Command 13

Command 13 obtains information about the number and typentioller
resources and reports the information.
Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol
@3H Specifies the packet length

@DH Indicates the 1/0 count request function code

F2H Contains the checksum of the previous byte

FFH Signals the end of the message.

Format of Controller Response

@CH Specifies the packet length

@EH Indicates the 1/0O count function code

flags Indicates the number of flags, typically 20H

inputs LSB Indicates the number of inputs, LSB: @d@JH to F8H

inputs MSB MSB: @@JH to @4H

outputs LSB Indicates the number of outputs, LSB: @@H to F8H

outputs MSB MSB: J@H to @4H

stepping mtrsindicates the number of stepping motor axes, d3H to 1JH
servosindicates the number of servo axes, @JH to 10H

analog inputsindicates the number of analog inputs, @JH to FFH
analog outputsindicates the number of analog outputs, @@H to FFH
ChecksumContains the complement of the modulo-256 sum of thequs\viO
bytes

FFH Signals the end of the message

Listing Counts of Miscellaneous I/O - Command 69

Command 69 obtains information about the number and tfpearious controller
resources, such as prototyping boards, high-speed countingspbttaimbwheel arrays,
and numeric displays and reports it.

Format of Message Sent to Controller

@1H ldentifies the packet as using the CTC binary protocol
@3H Specifies the packet length

45H Indicates the miscellaneous I/O count request functale c
BAH Contains the checksum of the previous byte

FFH Signals the end of the message.

Format of Controller Response

@7H Specifies the packet length
46H Indicates the 1/0O count function code



protos Indicates the number of flags, typically 20H

h s countersindicates the number of high-speed counters

twhls Indicates the number of 4-digits thumbwheel arrays
dispsindicates the number of 4-digit numeric displays
ChecksumContains the complement of the modulo-256 sum of thequre\b
bytes

FFH Signals the end of the message

Reading Controller Step Status - Command 35

Command 35 reads the status of tasks in the controjeex8cuting this command four
times, once for each group of eight tasks, you may obthihe information necessary to
reconstruct the hierarchy and status of the controltasks. In addition, if software fault
has halted execution of your program, the controliexsponse indicates the type of the
fault, the step where it occurred, and any relevantnpetiréic data. As it starts each new
task, your Quickstep program assigns a task number fraB82.tThe main program is
always task number one. Each of the 32 tasks, whetbgratie currently being used or
not, reports back a step number along with a 32-bit maskl.wé the program is
currently using a task number, the mask shows whethdaskein currently suspended,
waiting for one or more sub-tasks to finish. This isvahdy a 1 bit in the bit position of
the mask word corresponding to the task for which tieeat task is waiting. For
example, if the main program, task one, called up thueetasks, tasks two, three and
four, the mask word for task one would be as follows:

DODDDDDD DDDDDDDD DDDDDDDD BDDD1110 MSB LSB

To extract the hierarchy of tasks being executed:
1. Start with task one and read its mask word to detemsiseb-tasks.
2. Read the mask word of each sub-task, these inditaayitasks are being
executed a the next level down the hierarchy.
3. As you follow the hierarchy of tasks under executiaoy ynay determine the
current step being executed by each via the step numbempaatded. Step
number are offset by -1

NOTE: Do not assume that Quickstep allocates task numberseirottther of task
hierarchy. The starting and stopping of task numbers angplex program may result in
a scattering of active tasks through out the 32 possiblertambers. The only way to
determine the active tasks is to follow the task hieraahyutlined above. When a
controller is stopped because of a software fault thesage returned by the controller
will contain a software fault code. A list of alluth codes can be found in the Fault Task
Handler chapter.

Format of Message Sent to Controller
@1H ldentifies the packet as using the CTC binary protocol
@4H Specifies the packet length
23H Indicates the status request function code
task rangeBank of 8 tasks to be read, dJH to @3H, where:



@OH = tasks 1 through 8

@1H = tasks 9 through 16

@2H = tasks 17 through 24

@3H = tasks 25 through 32
ChecksumContains the complement of the modulo-256 sum of the
previous 2 bytes
FFH Signals the end of the message

Format of Controller Response

39H Specifies the packet length

24H - 27HIndicates the controller status function code

Status - If the controller is stopped, it returns a value of @HRHicating true.
Contains a value of @JH indicating the controller is ragni

Fault type - Contains the type code for a software fault, if are/@esent. If the
value is @JH then no software fault is present.

NOTE: See the table on the previous page for a listfofrace fault codes.

Fault step— LSB, MSB, 16 bit, where where @3@@H = step 1, 00D Htep 2
LSB, 3SB,Data relating to software fault if any; otherwise

2SB, MSBunspecified. 48 bytes follow and provide the following dataefoh
of the eight tasks:

LSB, MSB Step number currently being executed by this task, where@H3&
step 1, B@D1H = step 2, and so forth.

LSB, 3SB,32 bit mask, indicating with a 1 or @ for each of the 32

2SB, MSBpossible tasks whether this task is waiting for the dethamn of each
task or not. Lowest order bit of LSB represents task 1, etc
ChecksumContains the complement of the modulo-256 sum of thequs\B5
bytes

FFH Signals the end of the message

IP Encapsulation

An option exists which allows the CTC Binary Proto@bt sent over UDP and/or TCP,
allowing it to be routed. All Blue Fusion controllergoport the raw, low level, non-
routable binary protocol, as well as run background sengtesing for UDP and TCP
connections which support “IP Encapsulation”. Simply puteader is added on to the
current serial protocol. The controller listens forRJE2quests on IP port 3000 and TCP
on port 6000.

#define MAXPKTDATALEN 216
#pragma pack(1)

typedef struct ctclPPacket_s

{

/I Used to validate proper CTC packet versions.
)

BYTE version_major;

BYTE version_minor;



/I 1dentifier for each packet sent. Used to validateming packets.
)
UINT16 transaction_id;

/I Required within packet. Only the sender knows tioe the
Il type of the request. The spare aligns data alangd

// boundaries.

I/

BYTE type;

BYTE spare;

/l Number of octets in the CTC binary.
)
UINT16 data_size;

/l ' Up to 216 (maximum in octets) of data. Note : curneaximum
/I packet size is 216 octets + 8 octets or 224 ootdigtes.
)
BYTE data[MAXPKTDATALEN];
} CTCPACKET;
#pragma pack()

The above structure is aligned on a 1 byte boundry. (#pragma pack(1)).

version_major/version_minor

These two byte fields represent the major and minowsodt revision of the
initiator. The controller side simply returns whatewas received by the host
making the request. Typically “version_major” = 0x04 awner§ion_minor” =
0x00.

transaction_id

Type

spare

The transaction_id is a two byte, little endian forifisb/msb) field which
contains an incrementing number, starting at 0x0001, to thedkdnsaction
request by. The controller will return the packet sgttive transaction ID to that
received, including the response information in the “da&dd. Do not use a
transaction id of 0x0000.

0x14 — Request
0x15 — Reply

Not used. Alignment purposes only. Set to 0x00.

data_size



This contains the length of the “data” field storedrisis.
The maximum size of the “data” field is 216 bytes.

data
This is the binary protocol transaction which has been entaed. Refer to the
standard CTC Binary Protocol Documentation. Messages the host begin
with 0x01, that from the controller are the length byBoth message end with a
checksum and Oxff byte. Only the number of bytes definedwittata_size” are
contained within “data”, not the full maximum of 216 bytes.

Example register read request of register 0x0002 withacaings ID 0x0001.:

| Header | Binary Protocol Msg ----------- |
0x04 0x00 0xO1 Ox00 Ox14 Ox00 0x07 0x00 0xO01 0x05 0x09 0x02 0x00 Oxf4 Oxff

checksum = ~(0x09 + 0x02 + 0x00) = Oxf4

Reply from controller:

| Header | Binary Protocol Msg ------------- |
0x04 0x00 0x01 0x00 0x15 Ox00 0x08 0x00 0x07 OxOa Ox00 Ox00 OX00 Ox00 Oxf5 Oxff

Register contained 0x00000000. Note that little endian stasaged (Isb first).
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CHAPTER

Fault Task Handler

When Quickstep programs encounter problems they famithoving

control from the programmer. A new feature available lureB~usion

controllers is the “Fault Task Handler”. The “Fatliisk Handler” is a

regular Quickstep task that can be branched to and exegh&da soft

fault occurs. The Handler is simply a standard (gi@ program. It

can be set up as either a separate task that is loopirg ‘delay’
instruction awaiting the fault, or a main program thas sle¢ “Fault Task Handler” step
and continues executing. Later branching in the progemygo to the step designated to
handle the fault.

There can only be one “Fault Task Handler” active aana. Any task can be activated
as a handler by writing a step number to branch to instexg 13038, the
TASK_FAULT_STEP_REGISTER. A branch will occur to thesidmated step when a
Fault occurs. You can change which task is the hamdlevhere to branch to at any
time, by setting 13038 to a different step, or to O to disthielehandler. Register 13040,
TASK_FAULT_MASK_ REGISTER can be set to enable which fawi#i cause the
branch to occur. Each bit is OR’d as required to enalak g/pe of Fault:

0x0001 (1) Fatal Errors

0x0002 (2) Program Errors
0x0004 (4) Motion Errors

0x0008 (8) Analog Errors

0x0010 (16) Digital Errors

0x0020 (32) Communications Errors

When a Handler is executing it will ignore further sfaftiits and continue executing.
The fault state must be cleared for normal operatiooontinue. This is controlled by
register 13041, the TASK_FAULT_CLEAR_REGISTER (Write OnlyYhis register
controls the state of program execution:
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RESET — Reset the controller o1 ly
and then stop..

RESTART — Reset the controlle
and begin running again at step 1.
STOPPED - Stop the control er
but do not reset.

RUNNING - Ignore the fault ar d
continue running.

FAULT - Continue to fault ¢s
usual.

SHUTDOWN - Reset tle
controller and shutdown, requi es
a power cycle to exit.

Important registers are as follows:

REGISTER

13032

13033
13034

13035
13038

13039

13040

13041

Fault Code — (R) Contains the fault code fr
what caused the fault.

Fault Step — (R) Step in which fault occurr :d.
Fault Task — (R) Task number, starting ¢t 1,
which caused the fault..

Fault Data — (R) Any relevant error data.

Fault Step Register — (R/W) Step to branc 1 to
when fault occurs. Write a 0 to disable.

Fault Task Register — (R) Task number th it is
the active Fault Handler, 0 means none.

Fault Mask Register — (R/W) Bit OR of tyj es
of fault that will invoke the handler,
default all enabled (-1) when the Fault < tep
Register is written

Fault Clear Register — (W) Used to write :he
recovery state when done processing the
Fault.
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Fault Codes

Below is a table of all possible fault codes in the 5200:

Fault Value Fault Mask Description

1 1 lllegal function

2 1 Bad/corrupt program data
3 2 Destination step is empty
4 Not Used Bad thumbwheel data

5 1 Step one is empty step

6 2 Too many tasks

7 4 No such stepping motor

8 4 Motor not ready

9 4 Motor not profiled

10 4 No such servo exists

11 4 Servo not ready

12 4 Servo Error

13 2 No such register exists

14 2 No such data table column
15 2 No such data table row

16 Not Used No such prototyping board
17 Not Used Illegal sample time

18 8 No such analog input

19 8 No such analog output

20 2 No such display exists

21 16 No such input exists

22 16 No such output exists

23 Not Used No such thumbwheel exists
24 1 Illegal data table value

25 32 Message transmitting busy
26 1 Divide by zero error

27 1 Data out of range

28 1 Watchdog/hardware fault
29 32 Network error fault

30 Not Used Network access timeout
31 Not Used Network access busy

32 Not Used Network request lost

33 Not Used Network bad response

34 Not Used Network bad return message
35 2 No such communications port
36 32 Error in request/reply

37 2 Bad flag number selected
38 2 Bad delay timer selected

39 2 Out of soft counters




40 8 Error in fetching or calculating
analog In scaling
41 8 Module not calibrated
42 1 Error re-flashing module
43 2 Error trying to open request file,
not exist?
44 1 Error trying to read file, fgets?
45 1 Malloc failed
46 8 Analog module not responding
47 8 Error in fetching or calculating
analog Out scaling
48 1 lllegal build of Atmel board
49 32 Lost connection with virtual
controller
50 1 Task error
51 1 Task status error
52 Not Used Time delay not accepted, shorte r
delay already set (not an error)
53 2 Error accessing Hardware 1/0O
54 1 Generic IODRIVER error
55 2 Invalid parameter
56 1 Invalid extend data descriptor
57 4 SPI1 Overrun
58 4 SPI Timeout
Fault Task Handler Example
Symbols:
Registers Symbol Name
10 FaultFlag
13038 FaultStepRegister
13039 FaultTaskRegister
13040 FaultMaskRegister
13041 FaultClearRegister
[1] init

;;» A Fault Handler is installed in the first
;;; step to monitor for communications failurehe FaultMaskRegister
;;» must be set after the FaultStepRegister, ofkertive handler

;> will be invoke for all faults (default).

<NO CHANGE IN DIGITAL OUTPUTS>

Store 0 to FaultFlag
store 8 to FaultStepRegister



store 32 to FaultMaskRegister
goto next

[2] v_setup
......... continue program .............

[8] FaultHandler
;;; This step is invoked should a fault occur, such as
;1» network disconnect. The FaultMaskRegister otstr
;;; under what circumstances the handler is invokdds T
;;; example is very simple. It basically shutgla
;»; local outputs off and sets a flag in FaultFlag that
;;; has no purpose. Note that no other taskseitunning
;;; In the system nor can this task fault whenhifwedler
;;; Is invoked.

<TURN OFF ALL DIGITAL OUTPUTS>

store 1 to FaultFlag
delay 3 sec goto ClearFault

[9] ClearFault
;;; Now attempt to recover from the fault by isgunRESTART
;;» command

<NO CHANGE IN DIGITAL OUTPUTS>

store 2 to FaultFlag
store 5 to FaultClearRegister
goto FaultHandler



5200 Communications Guide

Blank

Control Technology Corporation 120
Document 951-520002-0006 09/08



CHAPTER

Fomatted Messaging

The 5200 can transmit string-formatted messages, sirildret format

supported by the ‘C’ function ‘sprintf. Each message roagsist of

just text and/or embedded references to any number isteeg whose

values will be substituted just prior to transmission.esbage format

definitions are stored as records in a file caltezssage.ini  which is

located in thed_system/Messages subdirectory of the flash disk.
Each line ofmessage.ini iIs considered a record, from 1 to a maximum of 50
messages.

Messages are written to the default communications g@rin register 12000, which is
the standard Serial port selection register in Quipksté/riting to theMessage String
Transfer Register(12316) selects which record to dynamically format andewatit the
communications port. A read returns the status of thiee,wwith O meaning success.
The 5200 supports up to 7 communication ports, two of which ateaded to RS232,
while the remaining 5 are assigned by the program as lidmat TCP redirector ports.
The redirector ports appear to Quickstep as RS232 pattachually either connect to a
remote terminal server or host based application program

Typically a message consists of text with a ‘sprifimatted specification, followed by
r#f## |, where#### is the desired register. Therefore, to read regBH1 to be
exactly 5 characters with preceding @8)5dr8501 would be inserted in the text string.
Note the%05d is the same as a ‘printf/sprintf and actually usé® exact same
function, only enhanced. This me&#®5Xr8501 would cause hexadecimal values to
be generated. Sample strings using the previous exampld be entered in the
message.ini  file as:

Analog Value = %05dr8500\r\n
Analog Value = %05dr8501\r\n

If the above are the only two entries in thessage.ini  file, then writing a 2 to the
Message String Transfer Registevould cause the second line to be processed and the
following to be written out the RS232 port if a 583 wereeigister 8501:

Analog Value = 00583<CR><LF>



Message.ini Extended Formats

As described previously, the ‘message.ini’ file formagimilar in structure to that of the
‘C’ sprintf function, with additional enhancements. Refees to registers, data table
cells and time/date stamp formats are supported using teisdexi format:

Register (decimal} %0#dr<register> or %dr<register>
Example: %05dr13002 (fix size with leading O’s to at legdtées, reg 13002)

Register (hexidecimal) %0#xr<register> or %Xr<register>
Example: %05xr13002 (fix size with leading O’s to at legsabes, reg 13002)

Register (ascii} %cr<register> or %cr<register>,<length> or %cr<regisir<register>
Example: %cr12001,r12302 (convert the serial port busf&SClI characters)
Example: %cr12001,3 (convert the first 3 serial poffebuegisters to ASCII)

Data Table Cell %0#dD<row>,<col> or %dD<row>,<col>
Example: %05dD1,2 (fix size with leading O’s to atiéaplaces, row 1, column
2, from the data table).

Time/Date Stamp %T!<time/date format>
Example: %T!HH:mm:ss!
%TIMM/DD/YYYY!
Where each below are optional:
HH = hour (24 hour format)
mm = minute

sSs = seconds
MM — month
DD - day

YY —year in 2 decimal format, no century.
YYYY — year in 4 decimal format, including century.
E — Day in week, text — Mon, Tue, Wed, Thu, Fri, SaGon
Z — Time zone information in 5 digit format - <signBltlnm from GMT
Note:
o All other characters are treated as filler text,emtending ‘I'.
0 Maximum 48 character Time/Date Stamp string.

'log.ini” in the ‘Model 5200 Logging and FTP Client Applications Guide’, 951-
520015, uses the same formats detailed above.



CHAPTER

Network Performance Adjustments

Within a 5200 environment many threads run in parallel, eaatuarg

when there is work to do, and then sleeping until thesr time to be

serviced once again. At the highest general priorityois YQuickstep

application program. It must yield in order to allow thihige the web

server to transfer files, telnet to return key strokets. Quickstep

instructions tend to poll I1/O or registers, at high sabé speed, until a
change of condition occurs, at which point logicalniofang occurs. At times the time
between each step can be critical therefore register provided to control the balancing
of execution time amongst tasks.

As each Quickstep step is executed a background timer igpan,timeout, a window is
opened allowing other threads to execute, such as theemedy.s Since there is only one
CPU when you service Quickstep you can not be trarigdsy when transferring files
you can not service Quickstep, hence a decision mustddae as to what is the worst
case acceptable time allowed between Quickstep stepgist& 13036, Performance
Adjustment Register (PAR), is the periodic number daflisaconds the Quickstep
execution loop will check to see if any network operaiored to take place, if none,
Quickstep continues to execute, else it yields corfvolRegister 13037 (Network
Service Window, NSW) X 5 milliseconds. Thus PAR conttbé&network response time
for many operations while NSW controls the amount metthe network may run prior
to returning control to Quickstep. NSW is the maximunoam of time that typically
will occur between Quickstep instructions under heavy ogkwraffic.

By default Quickstep checks to see if the network nesedgce every 30 milliseconds,
allowing the network window to remain open for 30 milliset®NSW = 6), thus the

worst case time between individual steps. This value raaghbnged at any time. The
minimum value for PAR is 10 milliseconds and NSW is 2 (2=X10 milliseconds).

Required settings:
10 <= PAR <= 250 (smaller PAR > Network Performance)
2 <= NSW <=14 (larger NSW > Network Performance)



