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Smart-3G - Ethernet Programmable Controller

The Smart-3G - Ethernet Programmable Controller provides networked 24volts Digital 1/O for MDR
Powered Roller Conveyor systems, as well as general purpose Fast Local/Remote Machine I/O. These
Devices are fully programmable via Ladder Logic for any type of control application, and can act as a
programmable master device, or a slaved Remote I/O device. The modules communicate over Ethernet to
master or peer devices using Ethernet/IP, Modbus/TCP and S3G-Master/Slave protocols. For MDR systems,
interlocking messaging bits e.g., upstream, downstream, merge, divert, etc are handled by the firmware for
simplified Ladder Logic Programming.

Custom PC Application can also be developed using free sample source code for C and .Net applications.

1. Module Description

IP Address Code

o 4D k2 L . @ E

Size 7" x 2" x 0.5”

CPU Power O—T
Output Power

Ethernet

L 4

Ethernet Port 2
RS232 Serial Port

L 2

Outputs 1...8 . Inputs 1..8
2. Electrical Specs
CPU Input Power 18-30Volt DC, 500mA
I/0 Voltage 18-30Volt DC
Total Max I/O Current 3 Amps
1/O Type PNP (Sourcing)
Output Current 500 mA Per Output

Input Voltage Range 0...30Volts
Input Threshold Voltage 4 Volts. (Logic Low: 0...4v, Logic High: 4.1v...30v)
Network Ethernet 100MB/S
Ethernet Switch 2 Ports. (Always use Port 1 when single port is required)
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3. Operating Modes

The Smart-3G controller has two main operating modes:
e Remote I/O controller
e Programmable Logic Controller

3.1 Remote I/0 controller Mode

Using the SuperLogic configuration window, if the Remote 1/O check box is ON, the device allows an
external master to control the I/O directly over Ethernet. Any of the three protocols can be used to control
the I/O this way. This mode is active be default from factory. The controller does not execute any user
downloaded ladder logic program.

The CPU Led blinks in the following two patterns:
e When a Master Is Online: One second On/Off cycle with 2% duty cycle. (very short blips)
e  When Master Is Not Online: One second On/Off cycle with 50% duty cycle

3.2 Programmable Logic controller Mode

If the Remote I/O check box is OFF, the device executes the downloaded user ladder logic program to
control the 1/0. In this mode, any Master device can still connect to the device, but the outputs will remain
in the Ladder Logic program control. The master can write to Control Word file which the device can pick up
and take appropriate actions as defined by the user ladder logic program.

In this mode, the CPU Led blinks in the following patterns:
e Ladder Logic Run Mode: Heart-beat blink mode (blip-blip, blip-blip, blip-blip...)
e ladder Logic Stopped: One second On/Off cycle with 50% duty cycle.

The ladder logic program controls the local I/O as well as access and control the I/0 on remote Smart-3G
devices using the $3G-Master/Slave protocol. The remote |/O appears as local I/0 and is accessed the same
way as the local 1/0. You can control up to eight remote Smart-3G devices from a single master Smart-3G
device, providing a total of 72 inputs and 72 outputs.

Ver. 5732-1.6 © Copyright 2023, Vital Systems Inc 3|Page
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4. Network Configuration and Protocols

4.1 IP Address

The Device IP address is configured partly by the rotary switches and partly by the SuperLogic software
configuration window. The default IP address is set to 192.168.0.1. With the rotary switches, the address
range for the device is 192.168.0.1 thru 192.168.0.99. The first three digits of IP address can be changed
using the software configuration tool. In addition to the IP address, the default Gateway and Address Mask
can also be changed by the configuration software.

4.2 Ethernet/IP Protocol

Configuration Parameters

Device Type Generic

Name Any user defined name

Data Format SINT (byte)

IP Addr Device IP Address

Input 112, Size 12 Bytes (Produce Data)

Output 111, Size 8 Bytes (4 Bytes in case of RSLogix)
Config 113, Size 0

Input/Produce Message Format

Bytes (4 byte header and 8 byte data); Type: SINT(8bit)
Header 4 Bytes (always set to 1)

M Input States, 8 bits

Byte 5 = Output Enable Bit, 1 bit

Byte 6 = Output States, 8 bits

Byte 7=0

Byte 8, 9 = Contents of Control Word 1 (CW:1)
Byte 10, 11 = Contents of Control Word 2 (CW:2)

Data to Ethernet/IP Master is read from Smart-3G Internal control words file CW:1 and CW:2, 16bit integers.
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Output/Consume Message Format

Using Allen Bradley RSLogix:

Size: 4 Data Bytes
Type: SINT(8bit)

NOTE: Allen Bradley RSLogix does not use Header bits when mapping outputs, so output size should
be set to 4.

Byte 0, 1 — Control Word 9 (or directly to the Output pins)
Byte 2, 3 — Control Word 10

Data from Ethernet/IP Master controller is saved in CW:9 and CW:10 in Smart-3G internal control
words file.

If Remote I/O check-box is checked in SuperLogic configuration window, Byte O is mapped to outputs
for direct master PLC control:

Byte 0 —> Outputs 1...8 (bits 0...7 are mapped to Outputs 1...8).

Using 3GScan Software Library for Windows and Linux:
The output size is set to 8 bytes.

Header 4 Bytes (Always set to 1)

Byte 4, 5 — Control Word 9 (or directly to Outputs)
Byte 6, 7 — Control Word 10

If Remote 1/O check-box is checked in SuperLogic configuration window, Byte 4 is mapped to outputs
for direct PC software control:

Byte 4 —> Outputs 1...8 (bits 0...7 are mapped to Outputs 1...8).

Ver. 5732-1.6 © Copyright 2023, Vital Systems Inc 5|Page
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Ethernet/IP Configuration Example

Below is an example of a typical Ethernet/IP Master configuration using a 10ms polling interval and a 5
second connection timeout.

Add Class1 Connecti X

Originator-» T arget [0-> T] Connection Parameters Connection B ate
{* Connection Point {100 0->T Packet Rate [ms]: 10

T-+0 Packet Rat i 10
" Connection Tag | acket Hate [ms]

0-»T Production [nhibit Timeout [ms]: |0

Data Size [bytes) [12 ¥ Run/ldie Head
ala Size [bytes] Hnvidle Meader ToD Bradusln L0 Thisst ) |

Target->0nginator [T-:0) Connection Parameters

. . C tion T
{* Connection Paint {101 B

0-»T Tranport Type: |F'|:uint To Paint j
r~ .

Connection Tag | T->0 Tranpott Type: |Multicast j
[rata Size [bytes] |4 [ Run/ldle Header Transport Trigger: |E_l,lc|ic j
Configuration Timeout Multipler: 512 -
Configuration |nstance: 1 T->0 Priority: |Scheduled j
Maodule Canfiguration D ata - Each byte iz a 2 char B .
hex value, zeparated by a zpace [i.e. 0a 26 f3). D=1 il |SChEdUIEd ﬂ

[ Keep TCP connection active during connection

(] | Cancel
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4.3 Modbus / TCP Protocol

Inputs and Outputs are access via Modbus Discrete Inputs (1..8) and Coils (11-18), as well as via holding
registers.

Modbus/TCP protocol can read the entire Control Words file CW: 1..54 via Modbus Holding Registers.
Writes (or Output-Holding) are only allowed to Registers 9, 10, 23 and 24.

Modbus Slave address is ignored.
Reading Modbus Holding Register 1 through 54 will read Control Words 1 thru 54 in the card.

Writing to Modbus Holding Register 9 and 10 will write to Control Words 9 and 10 in the card. Can be used
for any general purpose.

The following special condition applies to Register 23 and 24:

Read Holding Reg 23 = Read 8 Inputs (bits 0...7) and new barcode bit (bit 15)

Read Holding Reg 24 = Read 8 Outputs (bits 0...7) and I/O Power State (bit 15)

Write Holding Req 23 = Write to CW:23

Write Holding Req 24 = Write to CW:24, or Write to output pins if Remote I/O Checkbox is on.

The following Discrete Inputs and Coils will also read/write to the device’s 10.
Discrete Inputs 1-8 = Reads Inputs 1-8
Coils 11-18 = Read/Write to Outputs 1-8 (Write only available in Remote I/0 mode)

Ignition SCADA/HMI Setup via Modbus/TCP

The following example setup will let you read/write inputs and outputs on the Smart3G card. You can also

use Modbus registers to read/write control words in case you are running the card in Ladder Logic mode.

Navigate to the OPC UA->Device Connections page on the Ignition Config tab, and select Create new Device:

Config > Opcua » i
SRR g O Devices

Overview
Backup/Restore L.
Name Type Description Enabled Status
Ignition Exchange
Licensing \o Devices
Modules N
= Create new Device

Projects

Redundancy

Gateway Settings

Ver. 5732-1.6 © Copyright 2023, Vital Systems Inc 7|Page
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Select Modbus TCP:

Modbus TCP

Connect to devices that implement the Modbus TCP protocol.

Enter a name and IP Address for the 3G card, and select Create New Device:

Name 3G-30
Description Smart3G 10 Card
Enabled

(default: true)

s 192.168.0.50
Hostname/IP address of the Modbus device.
202
Port Port to connect to.
(default: 502)
Rkl A Address of network adapter to connect from.
(default: )
2000

Communication
Timeout Maximum amount of time to wait for a response.

{default: 2,000)

[J show advanced properties
Create New Device

Select More->Address on the new device, and import the configuration at the following link:

https://vitalsystem.com/portal/plc/Ignition-3G-config.csv

Ver. 5732-1.6 © Copyright 2023, Vital Systems Inc 8|Page
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#© Config > Opcua » i
SYSTEM g Devices

Overview

Backup/Restore

i _ vy Successfully created new Device "36-50"
Ignition Exchange

Licensing Name  Type Description Enabled  Status

Modules —_—
Projects 3G-50  Modbus TCP Smart3G 10 Card true Connected | More v | m
Redundancy . .
Gateway Settings = Create new Device...

NETWORKING

The 3G device is now set up and the tags are available for use in your ignition projects. We have made a
basic example view to monitor the |0 states in the following project:
https://vitalsystem.com/portal/plc/Ignition Smart3G Project.zip

You can import the project from the System->Projects page in the Ignition Config Window:

ﬁ T © Config » 3System > Projects

Home .
Overview

il Backup/Restore

Status Ignition Exchange ! oft
Licensing
Modules Filter View 20 v
Projects Name & Description Enabled Inheritable Parent project Actions
Retindargy There are no projects matching the search criteria.
Gateway Settings
= Create new project... 1 of 1

NETWORKING
= Import project...
Web Server

Email Settings

You can then open the project in the Ignition Designer and find the Smart3G example view at this location:

® Perspective
[% Session Events
s Styles

a5 Views

200

im Docks
i Framework
im Header

[} Page

anh

[ root €
[Z] FlexContainer_1
DE Transaction Groups
& Named Queries
Reports

ann

Tag Browser

+- Q o | default v i~

o
1
x

500

Tags UDT Definitions

Tag Value
W Unitld 0
i INT-INB
il OUT1-0UTS

(HHH
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4.4 S3G-Master/Slave Protocol

The Smart-3G controller allows expanding the local I/O on the Smart-3G device by using remote Smart-3G
devices (configured as Remote I/0). Up to eight slave Smart-3G cards can be scanned by the master,
providing a total of 72 inputs and 72 outputs. The ladder logic program controls the local I/0 as well as
access and control remote I/O of Smart-3G devices using the $3G-Master/Slave protocol.

The remote Smart-3G devices must have their Remote 1/0 check box turned ON, so they do not run their
own ladder program. To enable scanning of remote Smart-3G device(s), enter the device id (last digit of the
IP address) in Control Words 41 thru 48 inside the ladder logic program. The default value is 0, which
disables the particular slot of the slave scanner.

The remote I/O is accessed as follows:

Remote Device Address Control Word Input File Output File
#1 41 IN: 9..16 OUT: 9..16
#2 42 IN:17..24 OUT:17..24
#3 43 IN:25..32 OUT:25..32
#a 44 IN:33..40 OUT:33..40
#5 45 IN:41..48 0uUT:41..48
#6 46 IN:49..56 0OUT:49..56
#7 47 IN:57..64 OUT:57..64
#8 48 IN:65..72 OUT:65..72

For example, to scan device at 192.168.0.88, copy 88 to CW:41. The I/O of device 88 will appear in
files IN:9..16 and OUT:9..16.
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4.5 ProfiNET

Simatic TIA Setup for Siemens

Import XML Device Profile ~ [ Other field devices
~ [l PROFINETIO
v [ Drives
The Smart3G ProfiNET Device Profile can be imported into a ProfiNET v [ Encoders
. . . . . M
project by selecting the XML device profile from Vital System Inc. ’ r{l Gateway
- | j li0
v (i Fhoenix Contact GrbH
After successfully importing the Smart3G device profile, it should then be ~ [ vital System Inc
. . . =
available in the project’s Hardware Catalog. ~ L Ethernet PLC
[l smart3c
Manage general station description files i i | Information
Seurce path: | CUsersimarciDecumentsAutema tion TA-ProjectAdditiona Files\GSD | \:l . Device: —
Content of imported path | = =
File Version Langu.. Status  Info
GSDML2 3-EthernetPLC-Sman3G-PACYS .49-201 60224 xmi V23 Englis.. Alrea.. pn5732 Smart...
Smar3G
Article no.: |
Version: (GSDMLv2.3-ETHERNERS
Description:

pn5732 Sman3G Ethernet PLC

Ver. 5732-1.6 © Copyright 2023, Vital Systems Inc 11| Page
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Ethernet Configuration for Profinet

The Smart3G IP address is always specified on the device itself depending on the rotary switch selection.

NOTE: The IP Address of the Smart3G device cannot be configured via ProfiNET. It can, however, be
configured from the Deploy3G or SuperlLogic applications.

The Profinet device name must be set to the text “smart3g-xxx”, where “xxx” is the last octet of the IP
Address written in a 3-digit notation. This is also specified by the rotary switch selection.

Ethemet addresses

Interface networked with

Subnet: | PNIIE_? [+

(=1
m
m

IP protocol

E Use IP protocol
O SetIF address in the project

[=]

Subnet maszk | 255 . 255 . 255 .

Use router

[=]

Router address | 0 .0 .0

@ IP address is setdirectlyat the device

PROFINET

[ ] Generate FROFINET device name automatically

PROFIMET device name |5mart394382 |

Converted name: |5man3g—082 |

Device number: |8 |v|

Ver. 5732-1.6 © Copyright 2023, Vital Systems Inc 12| Page
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Real Time Settings

These settings control the Smart3G I/0 polling rate, and the timeout duration. The polling rate can be set as
low as 4 millisecond.

> Real time settings

» » |0 cycle
U pdate time
Oﬂummatic | | me
(®) Can be set [128.000 [+] ms

[] Adapt update time when send clock changes

Watchdog time
Accepted update cycles without
10 data:
Watchdog time: |1280.000 | ms

Modules and I/O Data

Slot# Subslot# | Module ' Description
Tl)igitalllo. D?g?tal Inputs (1-byte or 8—bitsj)
Digital Outputs (1-byte or 8-bits)

1 1002 Status Bits (16-bits); Bit0 = /0 Power; Bitl = RemotelO; Bit2 = Run Mode;
1003 Control Bits  (16-bits); CB:1 -6, 9—12; 14— 15; 18 - 19;
1001 Cw:01 Read-only Control Word (2-bytes or 16-bits)
1002 CW:02 Read-only Control Word (2-bytes or 16-bits)
1003 Cw:03 Read-only Control Word (2-bytes or 16-bits)

2 1004 CW:04 Read-only Control Word (2-bytes or 16-bits)
1005 CW:25 Read-only Control Word (2-bytes or 16-bits)
1006 CW:26 Read-only Control Word (2-bytes or 16-bits)
1007 Cw:27 Read-only Control Word (2-bytes or 16-bits)
1001 CW:09 Writable Control Word (2-bytes or 16-bits)
1002 Cw:10 Writable Control Word (2-bytes or 16-bits)

3 1003 Cw:28 Writable Control Word (2-bytes or 16-bits)
1004 CW:29 Writable Control Word (2-bytes or 16-bits)
1005 CW:30 Writable Control Word (2-bytes or 16-bits)

Ver. 5732-1.6 © Copyright 2023, Vital Systems Inc 13| Page
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SYCON Setup for Hilscher Profinet 1/O Controller

1. Import the Smart3G XML Device Description.

B SYCOMN.net - [Untitled.spj]
“ File View Device | Metwork | Extras Help
[D=al®@ |

| netProject

-] Project: Untitled B

=1 Device Cataloqg...

Import Device Descriptions...

'- netProject - Import Device Description

Look in: I Device Descriptions j L] cf Bl

. d 8 N
Quick access ‘:0:’ ‘:0}

Desktop
' GSDML-V2.3-Ether | G5DML-V2.3-Ph...
[ | netPLC-Smart3G-PR Contact-IL PM B...
Libraries AC-V3.55-2016022
% Axml
This PC
N&woﬂ{

File name: IGSDML-‘u"2.3-Eiheme¢PLC—SrnartHG-F'AC—VB..‘iEj COpen

Files of type: IMPF{OFINEI'GSDML[‘mI] vI Cancl |

2. Add the Hilscher Profinet I/O Controller on the main bus line. This can be found in the Device Catalog
under the “Master” section of “Profinet 1/0”.

Ver. 5732-1.6 © Copyright 2023, Vital Systems Inc 14| Page
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B S5YCON.net - [Untitled.spj]
” File View Device Metwork Extras Help

D@ |z =a %o [
| netProject » x| |netDevice

www.VitalSystem.com

ED ProJ

3. Add the Smart3G as a Profinet I/O Device on the Hilscher Controller’s bus line. This can be found under

CIFX_RE_PNM[CIFX RE/PNM]<controller>(#1)
y

Connect

Disconnect

Download

Upload

Cut
Copy
Paste

MNetwork Scan...

I Configuration... I

~
&-[21 PROFINET 10
@-[L1 Gateway / Stand-Alone Slave

net= METX 100 RE/PNM
net= METX 500 RE/PMM
2% NJ 100XX-RE/PNM

L. PN_TCIDTM

mﬁ Clave
4] » [\, Fieldbus ¢ Vendor % DTM Class %, Found
DTH: PROFINET IO Controller DTM
Info: -
Vendor: Hilscher GmbH
Version: V1.0025.2.9924
Date: 2008-06-24
Device: CIFX RE/PNM
Info: CIFX_RE_PNM
Vendor: Hilscher GmbH
Version: V1.000
Date: 2008-06-24

the “Slave” section of “Profinet I/0”. The Smart3G device can then be configured.

B SYCON.net - [Untitled.spj]

” File View Device Metwork Extras Help

loc=zE @ |z

| netProject

=%

& |

netDevice

[ oy oy =,

=23 Project: Untitled

Ver.5732-1.6

CIFX_RE_PMM[CIFX RE/PNM]<controller=(#1)

Srmart3G_5732[Smart3G 5732]<smart3g;

Connect

Disconnect

Download
Upload
Cut

Copy
Paste

Configuration...

Measured Value...

Simulation...

© Copyright 2023, Vital Systems Inc

©x@@ NXIO 100 RE/PNS V3.4.19 - V3.4x
g MNXIO 100 RE/PNS V3.5.x

AR MXIO 50 RE/PNS V31x - V34x
R MXIO 50 RE/PNS V3.1 - V34x
-iekz MXSTK 50-RE/PNS

ek NXST S0-RE/PNS

I Smart3G 5732

- SERCOST
-] VARAN
4| |\, Fieldbus / Vendor )\ DTM Class }\ Fourne
DTM: PROFINET I0 Generic Device DTHM
Info: -
Vendor: Hilscher GmbH
Version: V1.0009,2.9157
Date: 2011-02-02
Device: Smart3G 5732
Info: Smart3G Ethernet PLC [0x00000300]
20150224, xml]
Vendor: Vital System Inc
Version: 1.0.0
Date: -

15| Page
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4. In the Smart3G configuration, modules can be added or removed as necessary. Refer to the Profinet
Modules section for more information.

¥ netDevice - Configuration Smart3G_5732[Smart3G 5732]<smart3g> — O X
% Ao 10 Device: Smart3G 5732 Device ID: 0x5732 =
—_— Vendor: Vital System Inc Vendor ID: 0x0324 DT
Navigation Area [ _ Modules
Configuration
= ! Slot_| Sub ot | 1 Modue
0 R |Smart3G 5732
ey Modules 1 = |Digital 10
#=4 Description 2 cw-01
Device Info M 3 09 bl
Module Info 03 A
GSDML Viewer S
Cw:26
cw:27
Cw:28 hd
| Add Module I AT SOMMoaoE | REMOVE T

5. In the Hilscher Device Configuration, the firmware for “Profinet 1/O Controller” will need to be
downloaded to the device. Click on “Download” to set the active firmware.

b’ netDevice - Configuration CIFX_RE_PNM[CIFX RE/PNM)] < controller= (#1) — O *
' 10 Device: CIFX RE/PNM Device ID: 0x0203 =
= — Vendor: Hilscher GmbH Vendor ID: 0Ox011E DT

Navigation Area E| _ Firmware Download
&3 Settings N PROFINET-I0 10 Controller for CIFX
netX Driver Version: |2-6 (build 10}
Device Azcionmen
tay Firmware Download & B Select Firmware File X
ICENsIng
Ethernet Devices Look in: I CIFX j =
{=34 Configuration ~
; ~
Controller Network Settings * Name Firmware Hardware
Device Table Quick [ cifxdps.nxf PROFIBUS-DP Slave CIFX
uick access
P Address Table D cifxecm.nxf EtherCAT Master CIFX
Process Data [V l [] cifecs.md EtherCAT Slave CIFX
Address Table Desktop D cifxeim.nxf EtherNet/IP Scanner CIFX
F5U-/Port- Settings . D cifxeis.nxf EtherMet/IP Adapter CIFX
Stations Timing [ | D cifkrmpi.nxf PROFIBUS-MP| Messaging CIFX
Controller Settings Libraries D cifxomb. nif Open Modbus/TCP Messaging CIFX
‘ cifxpls.nxf POWERLINK Controlled Node CIFX
cifXpnm.nxf PROFIMET-1O |0 Controller CIFX
This PC ] cixpns.nd PROFNET-T0 10 Device CIFR
@‘, [ cifxs3m.nf SERCOS Il Master CIFX y
Network < >
File name: IciﬂQ)nm.md' j Open I
Files of type: IFlrrnware Files (" rod:* rom) LI Cancel |
Recent folders: IC:\JJsers\,Aﬁan\Deskhop\,l—!ilsmer\Firmware‘l,CI;I Help
Firmware: PROFINET-IO IO Controller V2.6 (build 10) for C...
J Download I|

oK I Cancel Apply | Help I

|=0|> Disconnected |ﬁ Data Set L7|_|_|_|
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6. After the successfully downloading the firmware, the Hilscher device will need to be set as the active

device from the “Device Assignment” section.

’ netDevice - Configuration CIFX_RE_PNM[CIFX RE/PNM)] < controller= (#1) - O x
! 10 Device: CIFX RE/PMM Device ID: 0x0203 =
h Vendor: Hilscher GmbH Vendor ID: 0x011E DT

Navigation Area §| - Device Assignment
=2 SE’Etmss Scan progress: 11 Devices (Current devices -)
=3 Driver
) [ Scan
Device selection: IsuiTEb|E only 'I
. _ ; Rinn ¥ NN P S - YRS - bt -
lcensing - CIFX S0RE  Ethernet/Ethernet... nja 20992 CIFX Device Dri... PROFINETIOIO Contr... ...\df¥0_Cho
Ethernet Devices

7. Configure the Network settings of the Hilscher Device. Ensure that the Profinet slaves and master are all

on the same network.

’ netDevice - Configuration CIFX_RE_PNM[CIFX RE/PNM]<controller=(#1] — O *
I 10 Device: CIFX RE/PMM Device ID: 0x0203 =
h Vendar: Hilscher GmbH Vendor ID: Ox011E DT
Mavigation Area §| - Controller Network Settings
{23 Settings
23 Driver Mame of station: Il controller I
netX Driver Description: I CIFX_RE_PNM

Device Assignment
Firmware Download
Licensing IP Settings
Ethernet Devices
a Configuration
iy Controller Metwork Settings

I Device Table

|P Address Table

Process Data

Address Table

FSU-/Port- Settings

Ctatinne Timinn

Metwork mask:

Gateway address: I 0 .0 .0 ., 0

8. Set Process image storage format to Little Endian for compatibility with other applications. Also
Watchdog time can be set to a high value (~2000 millisec) to avoid false disconnects when scanning very

high number of devices.
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B netDevice - Configuration CIFX_RE_PNM[CIFX RE/PNM]<controller> (#1) - [m} »
1 10 Device: CIFX RE/PNM Device ID: 0x0203 =
;"_" Vendor: Hilscher GmbH vendor ID: Ox011E DT
| Navigation Area = Controller Settings
- ;n::gs Start of bus communication Module Alignment
me;tx Dri ' Automatically by device {* Byte boundaries
n TIvEr
- (‘

Device Assignment Controlled by application 2 Byte boundaries

Firmware Downlead Ppplication mondoring

Licensing Watchdog time: I 1000 ms

Ethernet Devices
‘-3 Configuration Process image storage format

Controller Network Settings ” Big Endian (M5B first)

Device Table (% Little Endian (LS8 first)

IP Address Table

Process Data

Port Settin
Address Table o g

FSU-/Port- Settings Port 1 Im .I

JLion TG
Conitroller Settings Part 2: IAUTO vI

9. Set the Station Name for all Smart3G devices according to their set IP Address. See this section on how
to set the proper station name.

’ netDevice - Configuration CIFX_RE_PMNM[CIFX RE/PMNM]< controller= (#1) - O *
3 I0 Device: CIFX RE/PMM Device ID: 0x0203
e b Y Vendaor: Hilzcher GmbH Vendor ID: 0x011E

Navigation Area =] _ Device Table

{3 Settings . - —
£3 Driver Indexx < Name of station Device | Description | Vendor
. Fsmart 3g-095 mart 3G 5732 Smart3G_5732 Vital System Inc
netX Driver | i

Device Assignment

Firmware Download

Licensing

Ethernet Devices
=4 Configuration

10. Set the IP Address for each Smart3G device to its set IP Address. Uncheck the “Inherit” setting to
prevent the Hilscher device from setting the Smart3G IP Address.
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r netDevice - Configuration CIFX_RE_PNM[CIFX RE/PNM] < controllers (#1) — O
] 10 Device: CIFX REfPNM Device ID: 0x0203
et Vendor: Hilzcher GmbH Vendor ID: Ox011E

Navigation Area = T IP Address Table

Device Assignment
Firmware Download
Licensing
Ethernet Devices

‘=3 Configuration
Controller Network Settings
Device Table

Process Data

& T o

11. Configure the “Update Time” which controls the data exchange interval, and the “Watchdog Time”
which controls the connection timeout.

‘24 Settings - .
£3 Driver MName of station |F address Inherit Metwork mask = | Gateway address |
. 152.168.0.55 a 255.255.255.0 0000
n river

' netDevice - Configuration CIFX_RE_PNM[CIFX RE/PNM] < controller= (#1) — O
| IO Device: CIFX RE/FNM Device ID: 0x0203
E=E Y Vendor: Hilzcher GmbH Vendor ID: 0x011E

Mavigation Area §| _ Stations Timing

(=3 Settings

; Mame of station:
£ Driver Ismartﬂg—ugs ;I
netX Driver smart3g-095
Qche Assignment I Lpdating time: |16 vI ms I IWatdﬂdog time: = o I
Firrnware Download I

Licensing

Ethernet Devices
=4 Coenfiguration

Controller Network Settings

Device Table

IP Address Table

Process Data

Address Table

F5U-/Port- Settings

ey Stations Timing
Caontroller Settings

12. After hitting “OK”, the configuration can then be downloaded to the Hilscher Device in order to initiate
the Profinet Network operation.

Ver. 5732-1.6 © Copyright 2023, Vital Systems Inc 19| Page




Smart-3G User’s Guide www.VitalSystem.com

B SYCON.net - [TestProject.spj]
” File View Device Metwork Extras Help

IDEE® | = [me s

| netProject

CIF¥. RE PMM[CIFX RE/PNM]=controller=(#1)

b

Connect 32]<smart3g-095>

Disconnect

[— |
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5. Programming and Configuring Smart-3G Devices

The Programming and configuration of Smart-3G devices is accomplished by the SuperLogic and Deploy3G
PC software. Superlogic software allows editing, downloading, monitoring/debugging of the ladder logic
program. The configuration window in this program allows editing the IP address and other parameters of
the device. Please refer to the SuperLogic Software manual for more detail.

102200 Mstest

Tocls Smeet3G Help
A ROE
_AH]

R LA

Deploy3G PC software is used to program and configure systems with multiple Smart3G cards. It maintains
a database of ladder programs and device configurations for the entire project.

@ Deploy3G 2015 (+3.0.9.0) (DEBUG) = | B |-
ProjectConfiguration Project Download
| New Project | | Import Ladder Program | Ladder Program Checksum Program Size
| Open Project | | Export Ladder Program | test 6485C 2188
[ Close Project | [ Download Ladderto Mismatch |

| SavePuoest |
Create from Network | Download Corfig to Mismatch Devices |

No Mismatch
- Cfg & CSum Mismatch
CSum Mismatch
- Cfg Mismatch Active Project: <new projects

S | o | Add Deice

192.168.2.10 | 192.168.0.213 Device LadderProgram CheckSum  RemotelO -
REM REM REM REM REM - 1921680.10  NOT ASSIGNED ] YES

== r . . r 192168011 NOT ASSIGNED 0 YES ]
70:D2B4  71:D2B4  72:D2B4  73:CEIE0  74:CB1E0 192168012 NOT ASSIGNED 0 YES
i L L ] ZEHLY 192168013  NOT ASSIGNED ] YES

REM REM REM REM REM 1921680.14  NOT ASSIGNED ] YES |

BT el I T -l 152168015  NOT ASSIGNED ] YES
75 C2160  76-6D022 77 60022 7R -6DO22 79 BAAC3 1921680.16  NOT ASSIGNED 0 YES
v8.00 ¥8.00 v8.00 ¥8.00 ¥8.00 £ 1921680.17  NOT ASSIGNED ] YES
192768018 NOT ASSIGNED ] YES
REM REM REM REM REM 192168013 NOT ASSIGNED 0 YES
me 31?;::3 mﬁm aamﬁ;lm saml;;m 192168020  NOT ASSIGNED ] YES
e T B b e 192168021  NOT ASSIGNED ] YES
192168022  NOT ASSIGNED ] YES
REM REM REM REM REM 192168023  NOT ASSIGNED 0 YES
[ g = g [ g gl 192168024  NOT ASSIGNED 0 YES
85:DC630 86:DCE30 |87:DC630 88:EDGC4 ED6C4 192168025  NOT ASSIGNED ] YES
V.00 ve.00 ¥B.00 V.00 ve.00 192168026  NOT ASSIGNED 0 YES

o - 192168027  NOT ASSIGNED ] YES il
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Deploy/Superlogic Required Setup Steps

In order to connect a Smart3G card to either Deploy3G or Superlogic, you must set the IP address of
the computer’s Ethernet Adapter to match the target network for the 3G cards. Here are step-by-step
instructions on how to do this:

Click the Start menu. Next, click on the Control Panel option.

=
OF Microsoft Outlook 2010
=y

‘J’ Getting Started

c Documents
Connect to a Projector

" Pictures
% Remote Desktop Connection

Music
Sticky Notes

Computer
% Snipping Tool

Control Panel

Calculator

‘:j Paint

Devices and Printers

Default Programs

ﬂ Microsoft Publisher 2010
Secure Shell Client

» Al Programs

Help and Support

=)

"(-\' ‘. @ v Contr.. + All Control PanelItems » b Search Control Panel L |

File Edit View Tools Help

Adjust your computer's settings View by: Largeicons =

(=7 Location and Other
(5
Sensors

Keyboard

Mail (Microsoft Outlook
2013)

Memory Card Parameter
Assignmen (32-bit)
KA Network and Sharing

M
ouse .-:" Center

=]

NVIDIA Control Panel

Notification Area Icons

T

Performance Information
and Tools

@S

Parental Controls ‘1

7|

Personalization Q Phone and Modem
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Click on Change adapter settings from the left side menu.

—E |
Coll B 1 b Control Panel » 41 Control Panel hems » Network and Shanng Center +143 l Search Con. P ]
Control Pecwl Home . . -~ . - ®
= View your basic network information and set up connections
Change adagter settings * — e Sae full mag
haruoe Ad 2 q
setting ‘ WIN-JUTQLDIMNG MNetwork Internet
g5
{This computer)
View your active networks Connect or disconnect
Network Accen type Intermet
Pubibe netwerk Connecticns: ) Local Ares Connection
Change your networking settings
Set up & new cannection or Petwerk
Set up 3 wireless, broadband, dial-up, 2d hog, or VPN connection; or set up 3 router or access pont,
Conmect 20 3 nebwork
Conmect or reconnect to » wireless, wired disl-up, or YN network conmection.
Choose homegroup and shanng options
Access fles and ponters located on other nebwork computers, o change shanng settngs.
? Treubleshoot peobiems
Diagnose and repair network peoblems, or get troubleshooting wformation,
HomeGroup
Internet Options
Windows Frewat

Right-click on the Local Area Connection icon, then select Properties (there may be multiple. Select the one
that corresponds to your Smart3G device).

Qrganize ~ Disabie this metweek devics  Disgrose this R this » B i &

B Local Ares Connection

‘ Metwork
@ Inteyht) PEO/I000 MT Network €.
| Disable

Status
Diagnose

% Bridge Connections
Create Shortcut
Delete

% Rename

|$ Prepemies '
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In the window that opens, click on Internet Protocol Version 4 (TCP/IPv4) (you may need to scroll down to
find it). Next, click on the Properties button.

- -
0 Local Area Connection Properties u

Networking

Connect using:
| & Intel{R) PRO,/1000 MT Network Connection |

This connection uses the f ‘ems:

& Client for Microsoft s

J= 05 Packet iﬁm
Q File and Prirt ring for Microsoft Networks

Description
Transmission Control Protocolflrrtemetli‘t'gwe default

wide area network protocol that provic unication
across diverse interconnected network

C 4

[ ok || Cancel
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In the window that opens, click the ‘Use the following IP address’ radio button. In the IP address and Subnet
Mask boxes, enter your target network IP and subnet mask (Smart3G Default is 192.168.0.xxx and
255.255.0.0). Leave both the Gateway and DNS server settings blank.

Internet Protocol Version 4 (TCP/IPv4) Properties Iiléj

General

‘You can get IP settings assigned automatically if your network supparts
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IF address automatically
»
(@) Use the following IP address:

IP address:
Subnet mask:

Default gateway:

Obtain DMS server address automatically
(@) Use the following DNS server addresses:

Preferred DS server:

Alternate DNS server:

[ validate settings upon exit

Click OK to save the setting. After a few seconds, click scan in Deploy3G. Your Smart3G device should
appear. If it does not appear, the Smart3G device may have an incorrect IP address. To fix this:

1. Confirm that there is only 1 Smart3G device on the network (these steps will affect the whole network)
2. Confirm that you have the above Adapter IP and Subnet settings set correctly.

3. In Deploy3gG, right click the white area of the Network Devices box, and select Auto-Configure.

4. The Smart3G device should now be on the correct network, and should appear when you click scan.
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6. Control Word File

The Control Word file is a 16-bit integer file. The ladder logic program can read and write any Control
Word using the CW:n syntax, although some Control Words are read only as mentioned in the following
table. Device ID is the last digit of the IP address. Modbus/TCP can read any control word and
write is allowed to only certain control words. Ethernet/IP can read/write certain locations only.

File Index Description

Data is transmitted to master in Ethernet/IP or Profinet poll. Can be used to transmit status
info to master.

CW:3,4,5 Reserved

CW:1,2

CW:6 Merge Device ID (Read Only)
CW:7 Divert 1 Device ID (Read Only)
Ccw:8 Divert 2 Device ID (Read Only)
Cw:9, 10 Profinet, Ethernet/IP or Modbus/TCP — Data Write from Master
Ccw:11 Local Device ID
CW:12 Downstream Device ID
CW:13 Upstream Device ID
Master/Slave Protocol Scan List Status. Bits 0...7 indicate online status for each device. Bits
Cw:14 L
8...15 indicate Output Power Status.
User Defined. This value is read from the SuperLogic Zone Count configuration parameter.
CW:15
(Read Only).
CW:16 Ladder Logic Transmit Message Destination Device ID

CW:17..22 Ladder Logic Transmit Message Data. Each control word can have value of 0 thru 255.
Special Definition for Modbus/TCP Holding Register

Read CW:23 = Read 8 Inputs (Bit 0..7) and new serial port data bit (Bit 15)

Read CW:24 = Read 8 Outputs (Bit 0..7) and Output Enable Bit (Bit 15)

Write CW:23 = Write to CW:23

Write CW:24 = Write to CW:24, or Write directly to output pins if Remote I/O Checkbox is
checked.

CW:25..30 Ladder Logic Receive Message Data. Each control word can have value of 0 thru 255.

CWw:23, 24

CW:31..40 Serial Data Received from Serial Port. Must be terminated by carriage return or Line feed.

Device IDs for remote (slave) Smart-3G controllers. Used to enable slave device scanning for

CW:41..48 the S3G Master/Slave protocol. Value of 0 disables scanning.

Input / Output data for slave devices for S3G protocol. Bit 0...7 are inputs and bits 8...15 are

CW:49..56 outputs. This data is also accessible using the IN/OUT file, eg IN:55, OUT:71 etc.
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7. Control Bit File

The Control bit file is a binary file. This file is used to pass status and control data between the user
ladder logic program and the firmware. Some locations of this file are read only.

File Index Description

CB:1 Package Arriving from Merge Branch. (Input, Read Only)

CB:2 Merge Ready Status to Branch (Output, Read / Write)

CB:3 Package Available for Divert Branch 1. (Output, Read / Write)

CB:4 Divert Branch 1 is Ready (Input, Read Only)

CB:5 Package Available for Divert Branch 2. (Output, Read / Write)

CB:6 Divert Branch 2 is Ready (Input, Read Only)

CB:7 FIFO is Empty (Read Only)

CB:8 FIFO is FULL (Read Only)

CB:9 Output Power On (Read Only)

CB:10 New Barcode Received (Read / Write)

CB:11 Package Available Status to Downstream main line (Output, Read / Write)
CB:12 Ready to Take Packages from Upstream main line (Output, Read / Write)
CB:13 Reserved

Slug(0) or Singulation(1). Set in the SuperLogic PC Software Configuration screen. (Read Only
for Ladder program). This bit indicates how the packages are released. Implementation of

CB:14 ) L
release mode is done by the user ladder program. If release mode selection is not supported
by the ladder program, this bit can be used for any other configuration selection.
Barcode Overrun. This control bit activates when a new barcode is received while CB:10 is

CB:15 still in the active state. In this case, the newly scanned barcode is ignored. CB:10 must be

’ deactivated in order to indicate that the current barcode scan may be overwritten with a

newer scan.

CB:16 Reserved

CB:17 Reserved

CB:18 Package Available from Upstream main line. (Input, Read Only)

CB:19 Downstream main line is ready to take packages. (Input, Read Only)

CB:20 ProfiNET Active. This control bit is activated when a ProfiNET connection is currently online

and actively transmitting I/O data.
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8. Smart-3G Network Topologyv Examples

Master PLC Scanning eNetPLC Devices

G==00_ __ T0O08 L [ [

'
.I
T rrr——————

PC Scanning eNetPLC Devices

Master eNetPLC Scanning Slaved eNetPLC Devices

Multi-Master Scanning eNetPLC Sub Systems

=00 ___ 008 | WX
—

I l|'I
'
e
N =N — — —
' -l - T
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