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1. PREFACE

1.1. INTRODUCTION TO HH&H SPEED COUNTER

This manual describes the installation, operation, drafjnosticof the AparianHigh Speed
Counter (AAHSC)module. The High Speed Countefhereafter referred to as thenodule)
provides8 high speed digital inputs for counter and frequency measuremamissequence
of-events (SOBpplications as well as 4 digital outputs, 4 analog inputs and 1 analog output.

The module can be configured to be eitherttherNet/IPtarget, aModbus(TCPRTU)client
or a Modbus (TCP/RTU) server.

Primary Interface
The module can use one thfree Primary hterface modes:

EtherNet/IP Target

Here a remote EtherNet/IP device (e.g. a Logix controller) establishes a Class 1 conoection
the module.Direct I/O data, diagnostics and counter values are exchanged using the input
and output data assembly.

Modbus Server

Direct 1/0 data, diagnostics and counter valuel be written to, or read fromii KS Y2 Rdzf SQa
internal Modbus Registers (Holding or Input Registers). These registers can be accessed by a
remote Modbus Clienusing Modbus TC& Modbus RTU (RS232 or RS485).

Modbus Client

Direct I/O data, diagnostics and counter value be written to, or read from i KS Y2 Rdzf SQ4&
internal Modbus Registers (Holding or Input Registers). The Modbus Auxiliary Map can then

be used toconfigure the Modbus data exchange between multiple remigledbus Server
RSPOAOSa yR (KS Y2 RdzZ Si@ModousTGRrNasdbis RARZ(RRIZA NS 3
or RS485).

TheHigh Speed Countés configured using the Aparian Slate application. This program can
be downloaded fromwww.aparian.confree of charge.
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ControlLogix®

EtherNet/IP

A-HSC

Encoders Lights Instruments

Figurel.1l. ¢ Example oA-HSC owned by Logix &gherNet/IP

The module also provides a range of statistdedbus packet capturiinctions and internal
Modbus readgo simplify the diagnostic proces$sr remote diagnosis

The module has two Ethernet porgsd supporis DeviceLevelRing (DLR) architectures
well as 1588 Precision Time Protocol (PTP) for accurate time synchronizggonn
Sequenceof-Event (SOE) applications.
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1.2. FEATURES

1 Module has variouPrimary Interfaces:
o0 EtherNet/IP Target (Class 1 connection)
0 Modbus Serve(TCRPRTU232, RTU4B5
0 Modbus Clien{TCPRTU232, RTU4B5

1 8 Isolated Digital Inputs (24V / 5V) capable of 1 MHz
1 4 Isolated Digital Soli8tate Relay Outputsapable of 100Hz.
1 4 Analog Inputs (Current / Voltage)
1 1 Analog Current OutpyCurrent)
1 Multiple Encoder options
o Count/ Direction
o Count Up, Count Down
o0 Quadrature X1, X2, XABZ)
1 Slate software provides Modbuspacket capturautility for better diagnosis of issues.
1 Dual Ethernet ports which support DevicevelRing (DLR).
1 Digital InputSequence of Eventsne stamping accurate to 200us
1 Time Synchronization using either Simple Network Time Protocol (SNTP) or 1588

Precision Time Protocol (PTP).

91 SD Card backup is supported for disaster recovery (firmware, application and
security configuration, and network parameters).

The security services provide the following features:
Configurable level of security

Encrypted EtherNet/IP communication

Fixed User Roles and Custom Users
Configurable Password rules

Login Expiry

Failed Login Codalff and Account Disable options
Configurable Global Services and Custom Ports
Optional IP Address Access Control List
Optional MAC Access Control List

Restrictions on Reset commands

Restrictions on Device Flash options

= =4 4 4 -4 -4 -5 -5 -5 -5 -3 -9

Security Audit trail in Event Log
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1.3. ARCHITECTURE

The figure below providean example of the typical network setup for connectingeither
EtherNet/IP or Modbus

ControlLogix®

EtherNet/IP

A-HSC

Encoders Lights Instruments

Figurel.2. ¢ Exampleof connectingo a Logix Controller

ControlLogix®

ControlLogix® I—

Redundancy Fiber Pair

EtherNet/IP Device Level Ring

A-HSC

v
Encoders Lights Instruments

Figurel.3. ¢ Example of connecting toRedundant.ogix Controllepair
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GOO000 Modbus
Server / Client

Modbus TCP

A-HSC

Encoders Lights Instruments

Figurel.4. - Exampleof connectingto a ModbusTCRClientor Server

1.4. ADDITIONAL INFORMATION

The following documents contain additional information that can assist the user with the
module installation and operation.

Resource Link

Slate Installation http://www.aparian.com/software/slate

High Speed Counté&fser Manual
High Speed Count®atasheet https://www.aparian.com/products/HSC
Example Code & UDTs

www.cisco.com/c/en/us/td/docs/video/cds/cde/cde205 220 420/ir
tallation/quide/cde205 220 420 hig/Connectors.html

Ethernet wiring standard

Modbus http://www.modbus.org

Tablel.l. - Additional Information

1.5. SUPPORT

Technical suppotis provided via the Web (in the form of user manuals, FAQ, datasheets etc.)
to assist with installation, operation, and diagnostics.

For additional support the user can use either of the following:
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Resource

Link

Contact Usveb link

https://www.aparian.com

Support email

support@aparian.com

Tablel.2. ¢ Support Details
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Installation

2. INSTALLATION

2.1. MODULBEAYOUT

DIP
Switches
RS485 & RS232 & CAN
Analog Inputs / Output
Ethernet A
Ethernet B \_
Power Input
Figure2.1 ¢ Module top/front view
SD Card Digital Inputs
Digital Outputs
Figure2.2 ¢ Moduletop/backview
Document No. D16004 Pagel3of 148
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The module has three layers of connectorsthe front.

EthemetA * - - EEEEERRRR] <« Roc5 3 Rs2328 CAN
Ethernet B ﬂ\

[ErERERRRRRERE <+

Analog Inputs / Qutput

mmd

Power Input

Figure2.3 ¢ Module front view

The bottom layer contains a-way power connector that supports redundant DC power
inputs to the module.

The middle layercontainsone 12-way connectoiat the bottomprovidingfour analoginputs
(mA or voltagepnd one analog output (mA).

The top layercontainstwo RJ45 connectors for Ethernet and one/@y connector for RS232
RS485and CANommunicatiors (note that the CAN communication has not been enabled
on this module) The Ethernet cable must be wired according to industry standéodsnore
information se sectionl.4.

Digital Digital
outprs — > [EEEISEISIEE [SESBERSESE] +— s

Figure2.4 ¢ Module backview

At the back of the module, the middle layer also contains oneva® connector for Digital
Inputs (5/24Vdc) and one-®ay connector for the four digitaolid-staterelay outputs.
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The module provides four DIP switches on the-tefbd side of the enclosure.

7

Figure2.5 ¢ Module side view

DIPSwitch Description

DIPSwitch 1 'aSR (2 F2NDS (KS:¢éW2R&SY AYia{dFIST&
load the application firmware and will wait for new firmware to be downloaded. 7
should be usednlyin the rare occasion when a firmware update was interruptec
a critical stage.

DIPSwitch 2 This will force the module into DH@®de which is useful when the user has forgott
the IP address of the module.

DIPSwitch 3 This DIP Switch is used to lock the configuration from being overwritten by Slate. '
set, Slate will not be able to download to the module.

DIPSwitch 4 When this DIP Switch is set at bootup it will force the module Ethernet IP addre
192.168.1.100and network mask 255.255.255.0. The user can then switch the
switch off and assign the module a static IP address if needed.

Table2.1 - DIP Switch Settings

The module provides eight communication and diagnostic LEDs as well aBigigditnput
and four Digital Outpustatus LEDs. These LEDs are used to provide status of the module
system operation, the Ethernet interface, and the status of daiital Input and Output
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CISIOISIOIOIIOINIS) CISISICISIISEN)

£ L L
g DOO0 DO
JPUT DIGITAL

DIGITAL INPUTS — DIGITAL OUTPUTS —

H B B E R B BN
01 2 3 4 5 6

B Ethemnet A
LI AHSsC

Yy
.

\_(_l ~ .
¢y aparian

’—ETHEPNET.& —‘ |—ETHERMET B —‘

Figure2.6 ¢ Module top view

2.2. MODULBMOUNTING

NOTE: The equipment shall be installed in an enclosure that provides
A minimum ingress protection of IP 54 in accordance with EN/IEC eD@r@l

shall only be used in an area of at least pollution degree 2 as defined in IEC

60664 1.

The module provides a DIN rail clip to mount onto a 35mm DIN rail.

e
75,
1+0.04
A 15i
u R08
R1.2
— B0y s
= L
¥l
e, ——lL 1004
Sezione A/ Section A R12
0.3 max —c——l<— o~ 2,2 min. fino 0/ To 2,5 max
=1
F
B Sezione A / Section A

Figure2.7 - DIN rail specification
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The DIN rail clip is mounted on the bottom of the module. Use a flat screwdriver to pull the
clip downward. This will enable the user to mount the module onto the DIN rail. Once the

module is mounted onto the DIN rail the clip must be pushed upwards totlee module
onto the DIN rail.

OoooooQao o000
e =
(m| a HIGH SPEED COUNTER
(m] (m] A-HSC
m} m}
9843 :
aparian
Figure 2.8 - DIN rail mouting

A 4way power connector is used to connect Pover, Power2 +, Power- (0V), andEarth.

The module requires an input voltage of ¢ B2Vdc. Refer to thdechnical$ecifications
section9.

Power 1 + 1z =
Power 2 + Iz =
Power - 1| =]
Earth 1=

Figure 2.9 - Power connector

@ NOTEThe DC power supply or DC power sowsed bythe modulemustbe
classified as LimiteBnergy Circuits and Safety Extra Low Voltage (SELV).
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c NOTE:Provision shall be made to prevent the rated voltage being exceeded
by the transient disturbances of more than 140% of the peak rated voltage.

2.4. ETHERNET PORTS

The Ethernet connector should be wired according to industry standReferto sectionl.4
for more details.

2.5. RS232 / RS485 / CAN PORT

The nineway connector is used to connect the RS232, RS485, and CAN conductors for serial
and CAN communication. The shield terminal can be used for shielded cable in high noise
environments.

RS485A (-) el @[ =]

RS485 | RS485B (+) el @[ =]
RS485 GND et 1 @) =]

Shield / Earth el )| =]

CAN-L e [1 @) [ =]

CAN CAN-H eI
RS232 GND eI @)=

RS232 | RS232TX emeeli@)|[ =]
RS232 RX 2=

Figure2.10 ¢ Serial communicationonnector

2.6. DIGITAL INPUT

The Digital Inputs are connected using awldy connector for eight digital input¥he digital
inputs can be configured for either 24Vdc or 5Vdc inputs.

Document No. D16004 Pagel8of 148
Revision 13



Installation

~ Cpmmon (Ch4.7) e[ =]
< Digital In Ch 7 + —l =]
= Digital In Ch 6 + ——lD|[_=]
< | DigitalInCh5 + e [ (O =]
D | Digital INCh4 + eI ]
w | Common (Ch0.3) e——li@)| =]
& | DigitalINCh3+ el @]
< Digital In Ch 2 + Iz
o | DigitalInCh1 + — =]
M | Digital InCh 0 + 12

Figure2.11 ¢ Digital Inputconnector

Each digital input channel can be represented by the following equivalent circuit:

------------------------------------------------------------------------

| 10 mA
L
|
SN T
5 OPTICAL
e ISOLATOR
-
' ®
= ESD p
E g PROTECTION C U
| O _\‘
o N VOLTAGE
- SELECTION
O] (5V / 24V)
. - Common
@]

Figure2.12 ¢ Digital Inputequivalent circuit

@ NOTE:Each digital input bank igalvanically isolated from the rest of the
module

2.7. DIGITARELAOUTPUT

The Digital Relay Outputs are connected usimg-avay connector fofour digital solid-state
relay outputs
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Digital Output Ch 3 | 5o % %
Digital Output Ch 2 | > % %
Digital Output Ch 1 | oo % %
Digital Output Ch 0 | o % %

Figure2.13 ¢ Digital Relay Outputonnector

Each digital output channel can be represented by the following equivalent circuit:

———————————————————————————————————————————————————————————————————————

| NO. 500 mA
: w -
'35
o
=
' O
- SOLID
- STATE <] CPU
LD RELAY
s
Lox
=
O
(Ji; Com
Figure2.14 ¢ Digital Outputequivalent circuit
@ NOTEEach digital output is galvanically isolated from the rest of the module.

2.8. ANALOGNPUT

The Analodnput channels are connected usind.2way connector fofour analog inputs.

@ NOTEThe analog inputs and analog output share theni/ connector.
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Analog InCh 0

+

SRSSISERISESIS
|51 5 LA A L L

Analog In Ch 1

+ 1

Analog In Ch 2

Analog In Ch 3

Figure2.15 ¢ Analoglnput connector

Each analog input channel can be represented by the following equivalent circuit:

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

;F
x N
) =]
3
r

|

=

e ADC o

£ O

D <

i (_Cé ESD 2 CPU

: c FROTECTION CURRENT -

<< \¢ SELECTION %

o 4

< °
) %

: 250 Q

O - L

Figure2.16 ¢ Analog Inpuequivalent circuit

NOTEThe analog input and output channels are galvanically isolated from the
rest of the module, but not from each other.

Eachanalog inputchannel can be configured for either voltagecurrentinput.

2.8.1. VOLTAGIENPUT

When configured for a Voltage input-{@V), the wiring to the terminal must lzes follows:
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Power
Source
AC/DC

A\

When configured for current input types-@DmA or 420mA), the wiring of 2vire devices

Power

8| |+

Signal

2.8

S| [ S

—

Voltage Output Device

SISSIISSISSISISISS)

ARARBAAAAARA

Figure2.17 ¢ TypicaNoltageinput

.2. QURRENINPUT

AlO+
AlD- ——
Al1+
Al1-
Al2+
Al2-
Al3+
Al3-
NC

+24v
AO

oV

A-HSC

should be such that it is logpowered with the device (as shown below).

24V
Power

Supply

d
&

2-wire Device

Nonloop powered (4wire) devices should be wired as follows:

SSEISSISISISISEIS

ARAAAARAARAN

AlO+
AlO-
All+
Al1-
Al2+
Al2-
Al3+
Al3-
NC
+24v
AD
ov

Figure2.18 ¢ Current Inputg LoopPowered (2wire) device

NOTEVoltages more than 11Mustnot be applied to theanaloginputswhen
configured forVoltage Mode

A-HSC
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Power O + [Sf | ator
Source Power Signal =] Al0- —
AC /DC 1S - [S} ﬂl Alts
| —
4-wire Device _=j A2
=]l AR —
—=]| A3+
=] AI3- —
=[N
=|| +24v
=] A0
=]jov —
A-HSC

Figure2.19 ¢ Current Inputc Non-LoopPowered 4-wire) device

A NOTEVoltages more tha4V mustnot be applied to the analog inputs when
configured inCurrent Mode.

2.9. ANALOG OUTPUT

The Analo@utput channelis connected using a }®&ay connector foone analogoutput.

@ NOTEThe analog inputs and analog output share thewi#/ connector.

SRISSISISISISISISISIS
[ 5L L A

Analog 2 ngx
Output .

Figure2.20 ¢ Analog Outputonnector

The analog output channel can be represented by the following equivalent circuit:
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

| Ext+24V
? m e
22 mA |
louT & i
B <o e |
5 . 3 :
3 _.g— ! 2 CPU
Ne ' 2 |
Lo ESD E 5 !
: o PROTECTION | o :
' ® : :
; o= | '
P < ! :
¢ - ! L
Figure2.21 ¢ Analog Outputquivalent circuit
@ NOTETheanalog input and output channels are galvanically isolated from the
rest of the module but notfrom each other.

The analog output channel can be configured for cur@rtput.

2.9.1. ANALOGQQURRENTOUTPUT

The analog output provides a current source for controlling external devices. The output
requires an external 24V power source connected as follows:

1)\ =] Ao+
o 1)\ =] Al0- —
Q)| e
P?)?NVer ole— " IQ @:l All= =]
- Q)= Ao
Supply ) ] IQ Mz —
1@ [ =] As+
2-wire 1Q[_=)|As —
Output 1@\ =)|ne
Device 10| | +24v
QI ~0
Q= —
A-HSC
Figure2.22 ¢ Current Output device
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3. SETUP

3.1. INSTALL CONFIGURATION SOFTWARE

All the network setup and configuration of the module is achieved by means of the Aparian

Slate device configuration environment. This software can be downloaded from
http://www.aparian.com/software/slate

Aparian-Slate

File Device Tools Window Help

el X AR EA e

Figure3.1. - Aparian Slate Environment

3.2. NETWORK PARAMETERS

The module will have DH@Pynamic Host Configuration Protocefjabled as factory default.
Thus a DHCP server must be used to provide the module with the required network
parameters (IP address, subnet mask, efthere are a number of DHCP utilities available,
however it is recommended that theHCFerverin Slatebe used.

Within the Slateenvironment, theDHCP=ervercan be found under th&oolsmenu.
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S Aparian-Slate

File Device | Tools | Window Help
sl £ Target Browser

|4} DHCP Server N
Event Viewer

w =

DeviceFlash

Packet Capture Viewers »

§4

GSD File Management

FF DD Management

CAN EDS File Management
DeviceMNet EDS File Management

& Application Settings

Figure3.2. - Selecting DHC®erver

Once opened, the DHGRrver will listen on all available network adapters for DHCP requests
and display their corresponding MAC addresses.

DHCP Server = B
Port Info
MAC Address Vendor Requests  Elapsed Assigned IP Assign Status Identity
2C:69:1D:C0:00:42 Aparian 4 1 Assian Discover

[Server 1.03 ] Running - Active Local Adapters: 2 of 2

Figure3.3. - DHCFServer

NOTEIf the DHCPequests are not displayed in the DHCP Server it may be due

@ G2 GKS 201t tinst@Qlationfhe N&assary firdwallsrudeN Arg” 3
automatically created for the Windows firewalAnother possibility is that
another DHCerver is operational on the netwqrknd it has assigned the IP
address.

To assign an IP address, click on the corresporssgynbutton. The IP Addregsssignment
window will open.
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IP Address

== =]
Port Info
MAC Address Vendor Requests Elapsed  Assigned IP Assign Status Identity
2C:69:1D:C0:00:42 Aparian 13 2 Discover

S Assign IP Address for MAC : 2C:69:1D:C0:00:42

Recent

[ 12 . 188 . 1 . 15 |

Enable Static (Disable DHCP)

Ok

[Server 1.03 ] Running - Active Local Adapters: 2 of 2

1921681240
192.168.1.241
192.168.1.51
192.168.1.55
1921681106

Cancel

Figure3.4. - Assigning IP Address

The required IP address can then be either entered, or a recently used IP address can be

selected by clickingn an item in the Recent List.

If the EnableStaticcheckbox is checked, then the IP address will be set to static after the IP

assignment, thereby disabling future DH@Ruests.

Once the IP address window has been accepted, the BEIQ@Er will automatically assign the
IP address to the module and then read the Identity object Product name from the device.

The successful assignment of the IP address by the device is indicated by the green

background of the associated row.

EE R
Port Info
MAC Address Vendor Requests Elapsed Assigned IP Assign Status Identity
2C:69:1D:C0:00:42 Aparian 17 16 1921681165  Assian Complete (Auto-Set-Static) A-HSC

[Server 1.03 ] Running - Active Local Adapters: 2 of 2

Figure3.5. - Successful IP address assignment

It is possible to force the module back into DHfidte by powering up the device with DIP

switch 2 set to the On position.
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A new IP address can then be assigned by repeating the previous steps.

ﬁ NOTEIt is important to return DIP switck back to Off position, to avoid the
module returning to a DHGRode after the power is cycled again.

LT (G4KS Y2 RdZisSnGhe O poditiordung theCakldress assignmetite user will
be warned by the following message.

DHCP Server X

3
I\\ Cannot set IP address to static. Check module's hardware DIP-switch settings.
.

Figure3.6. - Force DHC#®arning

In addition to the setting the IP address, a number of other network parameters can be set
during the DHCRIN2 OS&da®d ¢KS&aS aSidaGdAy3aa OFy o0S @GArASs€
Settings, in the DHCP Server tab.

Once the DHCPBrocess has been completed, the network settings can be set using the
Ethernet Port Configuratiowia theTarget Browser

TheTarget Browsercan be accessed under ti®@olsmenu.

Aparian-Slate

File Device | Tools | Window Help
9@ |& Target Browser

DHCP Server

Event Viewer

DeviceFlash

o own

Packet Capture Viewers >
GSD File Management

CAN EDS File Management
Build DeviceMet EDS Catalog

J  Application Settings

Figure3.7. - Selecting the Target Browser

The Target Browseautomatically scans the Ethernet network for EtherNet/IP devices.
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Target Browser E\
ﬁ @ Daone

192.168.1.133 : PLX51-DNPM
192.168.1.139: DF1 Messenger
192.168.1.146 : IP Point HART Out

192.168.1.162: PLX51-HART-8I

192.168.1.167 : High Speed Counter

192.168.1.183 : PLX51-DNPS
192.168.1.184 . FF Link/B

192.168.1.188 : PA Link/B

fet
=

192.168.1.221 : DESKTOP-RJTTETN
192.168.1.233 : DH485 Router/B

192.168.1.236: Time Sync

192.168.1.238 : DeviceNet Router/B

SIS || —

Figure3.8. - Target Browser

Rightclicking on a device, reveals the context menu, including?tr Configurationoption.

"'YC') Done
I 192.168.1.133 : PLX51-DNPM &
ﬂ 192.168.1.139: DF1 Messenger
ﬂ 192.168.1.146 : IP Point HART Out
- 1921681162 PLXS1-HART-8
195 165 1.167 - High Speed
. i ’—Se ect
I 192.168.1.183 : PLX51-DNPS Scan
I 192.168.1.184 : FF Link/B Add Child Node
I 1921681188 PALink/B | = _Properties
| E3  Port Configuration
e D 192.168.1.221: DESKTOP-R
(D CIP Sync Parameters
I 1921681233 DHAB5 Routel 1y Recer Module ,
ﬂ 192.168.1.236: Time Sync | @  Flash LED
I 192.168.1.238 : DeviceNetRq == UDPA Set IP Address
v

Figure3.9. - Selecting Port Configuration

All the relevant Ethernet port configuration parameters can be modified using the Port
Configuration window.
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Ethernet Port Configuration *

Port Configuration  Interface Statistics Media Statistic

Network Configuration Type Port 1 Port 2

© bynamic Method ~ DHCP Negotiation Negotiation

o Static |Auto e Auto ~

Static Configuration Port Speed Port Speed
IP Address [ 192 w8 1 165 | 100 100
SubnetMask | 255 285 255 0 | Duplex Duplex
Default Gateway | 192 188 1 ] 1 | Full Duplex Full Duplex
Primary NS | 192 . 188 . 1. 2 | General
SecondaryNs | 192 _ 18 . 1 _ 3 | MAC Address
Domain Name | TestDomain2 |
Host Name | ‘ TCP Inactivity Timeout (s)
Ok Refresh Cancel

Figure3.10. - Port Configuration

Alternatively, these parameters can be modified usiRgckwell Automatiof &SLinx
software.

3.3. (REATING A NEW PROJECT

Before the user can configure the modugenewSlateproject must be createdUnder the
File menu, select New.

Aparian-Slate
File | Device Tools Window Help
O New | (8 L 4
@ Open

Close

Save
Save As
Recent 3

Exit

Figure3.11. - Creating a new project

A Slate project will be created, showing the Project Explorer tree Viewsave the project
use theSaveoption under theFilemenu.

A new device can now be added by selectugl under theDevicemenu.
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Aparian-Slate - <New Project=*

File | Device | Tools Window Help
‘aad Add 1|3 R 4
o=
AI Export

Cut

Copy

Paste

Delete

Figure3.12. - Adding a new device

In the Add New Device window select tHegh Speed Countend click the Ok button.

Add New Device x
Select Device Type
Image Device Name - Description
ﬂ Hart 40ut HART 4-Channel Output Communication Module
ﬂ HDLC Router HDLC to EtherNet/IP Communication Module

ﬂ HTC Gateway

I 190 Scanner

I INTERBUS Router
1> P PointHartin

- High Speed Counter High Speed Counter

EtherMNet/IP Hitachi Remote |0 Master and Drive Gateway

i90 Scanner

INTERBUS Router

HART Single Channel Input Communication Module

Figure3.13 ¢ Selectincganew High Speed Counter

Cancel

Thedevice will appear in th€roject Exploretree as shown beloywand its configuration
window opened The device configuration windowan be repened by eithedouble clicking
the module in the Project Explorertree or rightclicking the module and selecting

Configuration
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HSCO - Configuration E@

GEHSrE‘D\A DI-B DO-A DO-B Analoginputs Analog OQutput Modbus Modbus Auxiliary Map Advanced

Instance

Instance Name |HSCD1 Ethernet Switch Switch (Linear/DLR) ~

Description | ‘

Port A and B

IP Address [0 . 0o . 0o . 0

[ 25 255 255 0]

Operational Mode

Primary Interface EtherNet/IP Target v

Ok Apply Cancel

Figure3.14. ¢ High Speed Counteonfiguration

Refer to the additional information section in this document for Skde Ay a4 € € | (A :
operation documentation.

3.4. GENERAL PARAMETERS

The module parameterswill be configured by SlateNVhen downloading this configuration
into the module it will be saved in nevolatiie memory that persists when the module is
powered down.

ﬁ NOTEWhen a firmware upgrade performed the module will clear all the
module configuration stored in newolatile storage.

The general configuration is shown in the figure below. High Speed Countegeneral
configurationwindow is opened by either double clicking on the module in the tree or+ight
clicking the module and selectif@pnfiguration
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HSCO - Configuration E@

GEHSrE‘D\A DI-B DO-A DO-B Analoginputs Analog OQutput Modbus Modbus Auxiliary Map Advanced

Instance

Instance Name |HSCD1 Ethernet Switch Switch (Linear/DLR) ~
Description | ‘
Port A and B
IP Address [0 . 0o . 0o . 0

Operational Mode

Primary Interface EtherNet/IP Target v

Ok Apply Cancel

Figure3.15- General Configuration

The general configuration consists of the following parameters:

Parameter Description
This parameter is a user defined name to identify between vaititigh Speed
Instance Name
Countes.
o This parameter is used to provide a more detailed description of the applica
Description
for the module.
Ethernet Switch The operational mode of the embedded Ethernet switch.
Switch (Linear/DLR)
This is the default mode where the embedded switch is enabled.
The two Ethernet ports are identical in functionality and (foreign) traffic recei
on one port is transmitted out the other.
Both ports use the IP address configured using DHCP or set the Target bro
Split (DuallP)
In this mode the embedded switch is disabled.
Traffic received on one pors not transmitted to the other.
PortA:
The IP address is the one configured using DHCP or via the 1
browser.
EtherNet/IP requests and connections will be processed.
Modbus TCP requests will be processed.
PortB:
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The IP address is the one contained within the configuration below (
B).

EtherNet/IP requests and connections wiillt be processed.
Modbus TCP requests will be processed.

PortA The primary configured IP address of the module.
IP Address
PortB THIS IS RELEVANT ONLY IN SPLIT-(P\l/ AIHERNET SWITCH MODE
IP Address The IP address used on PBrt
PortB THIS IS RELEVANT ONLY IN SPLIT-(B)/ AIHERNET SWITCH MODE
Subnet Mask The Subnet Mask used on P8t
PortB THIS IS RELEVANT ONLY IN SPLIT-(B)E AIHERNET SWITCH MODE
Gateway The Default Gateway address used on Bort
NOTE If the IP address ranges for Pérand PortB overlap,
GKSy 2yfe 2yS t2NIQa -z&xd. (1S5

EtherNet/IP Target
A Logix controller can own thtigh Speed Countewer EtherNet/IRusing Iclass
1 connectios.

Modbus Server

A ModbusClientcan read and write data to the module which can then
Primary Interface mapped tothe various IO pointsThe module caoperate as a Modbus Serven
Ethernet TCP

Modbus Client

A module can read and write data from various Modbus devices which can
be mapped tahe various 10 pointsThe module can operate as a Modbus Clit
on Ethernet TCP

Table3.1 - General configuration parameters

3.5. DIGITAL INPUT CONFIGURATION

TheDigital Inputconfigurationwindow is opened by either double clicking on the module in
the tree, or rightclicking the module and selecti@pnfigurationand then selecting th®IA

or DIB tab. The configuration for Digital Inputs 0 to 3 dozatedon the DIA tab and the
configuration for Digital Inputs 4 to 7 alecatedon the DiB tab.

Each Digital Inputan operate in various modeSome Modes (e.gQuadrature X1)when
selected, will use other digital inpufsr operation as wellmeaning that thoseligital inputs
will automatically be assigneahdwill be greyedout for the user to select.
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HSCO1 - Configuration

Input 0

Basic Count

0

Input 1

None

Input 2

2

Input 3

None

3

Mode

Counter 0

Mode

Digital Input 1

Mode

Count/ Direction

Counter 2 - Pulse

Mode

Counter 2 - Direction

ESN HETR &>
General {DI-A ‘DI-B DO-A DO-B Analog Inputs  Analog Output Modbus Modbus Auxiliary Map  Advanced
Refresh Rules
Voltage Filter (x200us) Initial Value High Range Off Alarm (ms) ~ Freq. Low Alarm
v 24vde v | 1 | [ | = 0 || 0 |
Ref. Command Ref. Counter Ref. Value Low Range On Alarm (ms)  Freq. High Alarm
C] Invert None ‘ 0 ‘ | 0 ‘ | 0 | ‘ 0 |
Voltage Filter (x200us) Initial Value High Range Off Alarm (ms)  Freq. Low Alarm
v l2avae v | 1 | 2 | [ ssss | | 0 | 0 |
Ref. Command Ref. Counter Ref. Value Low Range On Alarm (ms)  Freq. High Alarm
[ Invert Hold 0 ‘ 0 ‘ | 0 ‘ | 0 | ‘ o |
Voltage Filter (x200us) Initial Value High Range Off Alarm (ms)  Freq. Low Alarm
v 2avde v | 1 | 0 | [ smm | | 0 | 0 |
Ref. Command Ref. Counter Ref. Value Low Range On Alarm (ms)  Freq. High Alarm
[:] Invert None 0 ‘ 0 ‘ | 0 ‘ | 0 | ‘ 0 |
Voltage Filter (x200us) Initial Value High Range Off Alarm (ms) ~ Freq. Low Alarm
svae ~ [ 1 ][0 ] e ] [ o [ o ]
Ref. Command Ref. Counter Ref. Value Low Range On Alarm (ms)  Freq. High Alarm
() Invert SetValue 0 I 0 | 0 | o | 0 |
Ok Apply Cancel

Figure3.16 ¢ Digital InputConfiguration

TheDigital Inputconfiguration consists of the following parametédos each Input

Parameter Description
Theoperatingmode functionfor the specific digital input. Note that certain modk
will consume other digital inpuiswhich means those digital inputs w
automatically be assigned and will be greymd for the user to select.
None
When none has been selected, timput will function as just a normal digital inpt
with no counter functionality.
Basic Count
In addition to the normal digital inputhe digital input willcount every time the
digital inputchangego an ONstate. Thecount direction (i.e., counting up or dowr
will depend on the count directionariable that is set, for each digital input, by tt
Operating Interface.

Mode Count / Direction

The Count / Direction mode will consume the currelgital input as well as the
next one(for example, if DIO is selected, DI1 will also be used for the DIO opera
NOTEOnly DIO, DI2, DI4, and DI6 can have this mode.

The counter will be triggered each time tfiest DI (DIO, DI2, DI4, or DI6) transitio
from zero to oneand the direction of the count (up or down) is determined by t
second DI (DI1, DI3, DI5, or Dlhere 0 = Count Up and 1 = Count Down.

See sectio’.3for the detaik regarding tle operation of the DI mode.
Count Up, Count Down

The Count Up, Count Down mode will consume the curidgital inputas well as
the next one (for example, if DIO is selected, DI1 will also be used for the
operation).NOTEOnly DIO, DI2, DI4, and DI6 can have this mode.
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The countemwill increaseeach time the first DI (DIO, DI2, DI4, or DI6) transitir
from zero to one anavill decreasesach time the second M@DI1, DI3, DI5, or DI7
transitions from zero to one

See section’.3for the detaikregarding the operation of the DI mode.
Quadrature X1

The Quadrature X1 mode will consume the curmigital inputas well as the nex
two (for example, if DIO is selected, DI1 and DI2 will also be used for th
operation).NOTEOnly DICand DM can have this mode.

See section’.3for the detaikregarding the operation of the DI mode.
Quadrature X2

The Quadrature X2 mode will consume the curmigital inputas well as the nex
two (for example, if DIO is selected, DI1 and DI2 will also be used for th
operation).NOTEOnly DIO and DI4 can have this mode.

See section’.3for the detaik regarding the operation of the DI mode.
Quadrature X4

The Quadrature X4 mode will consume the currBigital inputas well as the nex
two (for example, if DIO is selected, DI1 and DI2 will also be used for th
operation).NOTEOnIly DIO and DI4 can have this mode.

See sectior’.3for the detaikregarding the operation of the DI mode.
Command

The Command modis used to execute an instruction on the counter of anott
digital input The Ref. Command, Ref. Counter, and Rafueare used to adjust
the value or operation of another DI Counter when the DI with the command n
is set to one.

See sectior’.3for the detaisregarding the operation of the DI mode.
TimeStamp

The exact time when thdigital inputchanged will be logged for each DI that h
the TimeStamp mode selected. Theinformation and timestamp can be unloade
from the module via thd’rimary Interface

See section’.3for the detaik regarding the operation of the DI mode.

Voltage

Eachdigital inputcan be configured for 24Vdc or 5Vdc inputs.

Invert

When this is selected, the receivdiital inputsignalis inverted for all operations
and information in the module and the primary interfac®o, if thedigital input
signal is high, then walue ofzero will be shownand if the signal is low a value «
one will be shown

Filter (x200us)

Each digal input can have a filter on the input with a resolution of 20@llewing
the module to filter spikes, glitches, and noise from the digital inputs.

Ref. Command

This is relevant when theommandMode has been selected on the specffiigital
input.

The Reference Command will determine what actimeds to be taken on the
selected digital input counter when this input goes high.

None

No action will be taken.

Reset

The referencd counter will be reset tats configurednitial value
Set Static
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The referencd counter value will be set tohe value provided in the primary
interface variables.

Set Value

The referencd counter value will be set to thReference Valuparameter set in
the configuration

Hold
The refeenced counter value will bgpaused

Ref. Counter

This is relevant when theommand Modéhas been selected on the specific digi
input.

The Reference Counter is the digital input counter which the reference
command will be applied.

This is relevant when theommand Modéhas been selected on the specific digi
input.

Ref. Value
When the Set Value Reference Command has been selébieds the value that
will be applied to theReference Counter count value.
. This is the start value of théigital input counter when the module powers uj
Initial Value ' S o
configuration is downloaded, or whemReset Counter command is issued
. Themaximum value of the digital input counter before the counter valiés over
High Range i k
to the Low Range value amtarts counting again.
The minimum value of the digital input counter before the counter value rolls «
Low Range

to the High Range value and starts counting again.

Off Alarm (ms)

The Off Alarnwill be activated when digital input has beeff for longer than the
time configured in this parameteThe Off Alarm indicator can be seen in t
primary interface as well as thidagnostics in Slate.

NOTEWhen this parameter is set to zero, then the Off Alarm operation is disal

On Alarm (ms)

The On Alarm will be activated when digital input has beeiffor longer than the
time configured in this parameter. The On Alarm indicator can be seen ir
primary interface as well as the diagnostics in Slate.

NOTEWhen this parameter is set to zero, then the On Alarm operation is disal

Freq. Low Alarm

The Frequency Low Alarm will be activated when digital input fegy islower
than the configuredlow frequencyin this parameter. Thé&requency Low Alarn
indicator can be seen in the primary interface as well as the diagnostics in Sl

NOTEWhen this parameter is set to zero, then theequency Low Alaroperation
is disabled.

Freg. High Alarm

The Frequency High Alarm will be activated when digital input frequency is |
than the configured low frequency in this parameter. The Frequency High A
indicator can be seen in the primary interface as well as the diagnostics in Sl

NOTE:When this parameter is set to zero, then the Frequency High Al
operation is disabled.

Table3.2 ¢ Digital Inputconfiguration parameters
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3.6. DIGITAL OUTPICDNFIGURATION

TheDigital Outputconfigurationwindow is opened by either double clicking on the module
in the tree, or rightclicking the module and selectir@@nfigurationand then selecting the
DOA or DOBtab. The configuration for Digital Output O andafle on the D@A tab and the
configuration for Digital Inputs 2 and 3 are on the-B@ab.

HSCO1 - Configuration EI@

General DI-A DI-B DOA DO-B Analoginputs Analog Output Modbus Modbus Auxiliary Map Advanced

DOO0

Mode Comms Fail Ref. Counter Low Value High Value

Direct w () Invert Off ~ 0 Zone 0 | 0 | ‘ ‘
Prog Mode Zone 1 | 0 | ‘ 0 ‘
0 Off ~ Zone 2 | 0 | ‘ 0 ‘
Zone 3 | 0 | ‘ 0 ‘
Zone 4 | 0 | ‘ ‘
DO 1
Mode Comms Fail Ref. Counter Low Value High Value
Direct ~ [ Invert Off ~ 0 Zone 0 | 0 | ‘ ‘
Prog Mode Zone 1 | 0 | ‘ 0 ‘
1 Off ~ Zone 2 | 0 | ‘ 0 ‘
Zone 3 | 0 | ‘ 0 ‘
Zone 4 | 0 | ‘ ‘
Ok Apply Cancel

Figure3.17 ¢ Digital OutputConfiguration

TheDigital Outputconfiguration consists of the following parameters:

Parameter Description

The operating mode/function for the specific digital output (D&Ray.
Direct

The digital outpusignal will directly match the value sent by thémary Interface
(e.g., EtherNet/IP or Modbus).

Pulse

When theoutput value received from the Primary Interface transitions from z
Mode to one, then the digital output will create a single pulsih the period provided
by the Primary Interface.

See sectio’.4for the detaik regarding the operation of the DO mode.
PWM (Pulse Width Modulation)

The digital output wilsend out a continuous PWM signal, where the pulse pel
and duty cyclevalues argrovided by the Primary Interface.

See sectio’.4for the detaik regarding the operation of the DO mode.
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Counter

The digital outpuwill be set based othe selected digital input counter value. Tt
digital counter is selected with the Ref. Counter parameter in the DO configure
The Zone values (0 to 4) will determimdnen the digital output will be set higl
based on the counter value of the referendigital input counter.

See sectio’.4for the detaik regarding the operation of the DO mode.
Comms @

When this mode is selected, the digital output will be when the Primary
Interface communications healthy, and will be off when the Primary Interfa
communication has faulted.

When this is selectgdthe digital output signal will be inverted from the digit:
Invert output value. When the primary interface sets the digital outpuone, then the
signal will be zero, and vice versa.

Each digital output can be configured to ggoa specific statavhen the Primary

) Interface communication fails.
Comms Fail - , ,
NOTEwhen thedigital output has been configured with the Comms Ok mode, tl

this parameter will be disabled.

Each digital output can be configured to go to a specific state when the Pri
Interface has been selected as EtherNet/IP and the Controller goe:
Prog Mode Program/Fault mode.

NOTEwhen the digital output has been configured with the Comms Ok mode, 1
this parameter will be disabled.

When theCountermode has been selected for the specific digital outplién this
parameter will be used to determine which digital input countatue will be used

Ref. Counter to calculated theconfigured zonectivity.

See sectio’.4for the detaik regarding the operation of the DO mode.

The Zone 0 to 4 Low and High Value is used to determine when to set the sj
digital output. When a zone has been enabled and the reference digital ir
countervalue is betweer(or equal to)the low and high values, then the digit
output will be on, else it will be off.

Zone0 ¢ 4 Low/High
Value

See sectior’.4for the detaik regarding the operation of the DO mode.

Table3.3 ¢ Digital Outputparameters

3.7. ANALOG INPUT CONFIGURATION

TheAnalog Inputtonfigurationwindow is opened by either double clicking on the module in
the tree, or rightclicking the module and selectinmgonfigurationand then selecting the
Analog Inputstab.
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HSCO1 - Configuration = Tl ™™
General DI-A DI-B DO-A DO-B :‘K‘r‘walng"\'ﬁ'ﬁauts"j Analog Output Modbus  Modbus Auxiliary Map  Advanced
Input 0
Type Filter (ms) Raw Eng Units Threshold Alarm Ext. Alarm Count Range
0 Voliage v [0 ] High [ 0 [ [ 10 [ [ 80 ][ 0 | HW[ 100 | High| 99999 | Initial Count
Counter Mods  CountHigh ~  Low | 0 | 0 | [ ] 0 | ] 0 | Low | 0 | | 6
Input 1
Type Filter (ms) Raw Eng Units Threshold Alarm Ext. Alarm Count Range
1 Current v 100 | Wigh [ 20 ][ w0 ][ 8 [[ 100 [wHH[ 00 | High| 99999 | Inifisl Count
CounterMode CountHigh ~ wow [ 0 | [ 0 |[ 2 |[ 0o Jwl|[ 0o | row] 0 | 0
Input 2
Type Filter (ms) Raw Eng Units Threshold Alarm Ext. Alarm Count Range
2 Current v 100 | High [ 20 ][ 100 ][ 8 ][ 100 | HH[ 100 | High| 99999 | Initial Count
CounterMade CountHigh ~ tow | 0 | [ 0 |[ 20 |[ 0o Jw /[ 0 | Low] 0 | 0
Input 3
Type Filter (ms) Raw Eng Units Threshold Alarm Ext. Alarm Count Range
3 Current w [0 | migh [ 20 | [ i0 | [ s | [ 100 | WW [ 100 | High| 9999 | nitial Count
Counter Mode CountHigh ~ Low ‘ 0 | ‘ 0 | ‘ 20 | ‘ ) | LL ‘ 0 ‘ Low | 0 | ‘ 0
Ok Apply Cancel

Figure3.18 ¢ Analog Inpus Configuration

TheAnalog Inputsconfiguration consists of the following parameters:

Parameter Description
Each analog input can be configured for either voltage or current input.
Voltage
Type The analog voltage input with a voltage rargfé® to 10Vdc.
Current
The analog current input with a current range0 to 20mA.
Filter Analog filter for each analog inp(in milliseconds).

Raw High/Low

The upperand loweranalog value to be used for the scaling to engineering uni
The scalingto engineering units (EYis calculated as follows:
EU = EuLow + (RawValg&®awHigh) * ((EuHigh EuLow) / (RawMax RawLow))

Eng. Units High/Low

The upperand lowerengineering value used for the scaling to engineering unit

The scaled engineering value will eqtia highvalue when the analog value
equal to the Rawighvalue.

The scaled engineering value will eqtia low value when the analog value
equal to the Ravi,owvalue.

Counter Mode

The analog inputs can trigger a counter value to increase each timdige
threshold has been reaell. This is done by selectii@punt Highfor the Counter
Mode.

NOTEDOnce the analog input value has reached High Threshold and increase
the counter, the analog input value will first need decreasebelow the Low
Threshold before the counter wilhcrease again once the High Threshold
crossed.

See sectio?.5for the detaik regarding the operation of thél mode.
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Threshold High/Low

Thehigh and low thresholdghen the analog input has the counter mode selectt
See sectio’.5for the detaik regarding the operation of the Al mode.

Alarm High/Low

When the alarm high or low is reached by the analog input value, then the ar
input alarmwill be indicated which can be seen by the Primary Interface as we
Slate.

Ext. Alarm High/Low

When the extended alarnhighthigh orlow-low is reached by the analog inpt
value, then the analog input extended alarm will be indicated which can be
by the Primary Interface as well as Slate.

NOTE:The extendedalarm is intended to have a wider range than the norn
alarm. For examplef the alarm high is set to 80, then theégh-high alarm would
be set above 80.

See sectior?.5for the detaikregarding the operation of the Al mode.

Countc Initial

This is the start value of the analog input counter when the module powers
configuration is downloaded, or when the analog input counter roler.

Count¢ High Range

The maximum value of the counter before the counter value rolls over to the
Range value and starts counting again.

Countg Low Range

The minimum value of the counter before the counter value rolls over to the |
Range value and starts counting again.

Table3.3 ¢ Analog Inpuparameters

3.8. ANALOG OUTPUT CONFIGURATION

TheAnalog Outputonfigurationwindow is opened by either double clicking on the module

in the tree, or rightclicking the module and selectir@onfigurationand then selecting the

Analog Outputtab.

HSCO1 - Configuration =B )
General DI-A DI-B DO-A DO-B AnalogInputs A IT Modbus Modbus Auxiliary Map Advanced
Analog Output

Comms Fail Action SetValue v

Program Mode Action ~ SetValue v

Set Value (%)

Ok Apply Cancel
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Figure3.19 ¢ Analog OutputConfiguration

TheAnalog Outputconfiguration consists of the following parameters:

Parameter Description

The analog output can be configuredeither go to a specifivalueor hold the last

mms Fail Action . I !
Comms Fail Actio valuewhen the Primary Interface communication fails.

The analog output can be configuredeither go to a specific valuer hold the last
Program Mode Action | value when the Primary Interface has been selected as EtherNet/IP and
Controller goes to Program/Fault mode.

The value the analog output will be settlus valueif Set Valuevas selected for

Set Value Comms Fail Action or Program Mode Action.

Table3.3 ¢ Analog Outpuparameters

3.9. PRIMARY INTERFACE

TheHigh Speed Countenodule supportghree modes for thePrimary hterface.

3.9.1. ETHERNETIPTARGET

A controller (e.g. Logix controller) can own tHggh Speed Count@ver EtherNet/IP using
singleClass 1 EtherNet/IP connection when fPrémary Interface is set tetherNet/IP target.
This will allow theHigh Speed Counteéo exchange data with the controller using the input
and output assembly of the Class 1 EtherNet/IP connestiData fromthe onboard 10can
be mapped to the Logix controller over EtherNet/IP.

3.9.1.1. STUDIO / LOGIX 5000 CONFIGURATION
A. ADD MODULE TO ETHERNET/IP 1/0 CONFIGURATION

The High Speed Countecan be easily integrated with AlldBradley Logix family of
controllers. Integration with the Logix family in Studio5000 makes use of the EDSrAdd
Profile (AOPQr a Generic Module Profile

EDS AOP (LOGIX V21+)

z A A

. ST2NB (GKS Y2RdzZA S OFry 6S FTRRSR (2 GKS GNBS

Using RSLinx, the EDS file can be uploaded from the device after whiED&&lardware
Installation tool will be invoked to complete the registration.
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a% RSWho - 1

[~ Autobrowse Refresh ‘,_};Iﬂ-n;'ﬂ Not Browsing
m--fJ 192.168.1.16, 1756-EN2TR, 1756-EN2TR/A
-8 192.168.1.161, PLX51-HART-8|, PLX51-HART-8|
-8 192.168.1.162, PLX51-HART-8|, PLX51-HART-8|
7 192.168.1.163, Unrecognized Device, PLX51-DNPM
o ]192.168.1.165, A-HSC A
m- ] 192.168.1.166, Con

1B 192.168.1.167, A-H Refresh

7 192.168.1.168, Unre

P 192.168.1.169, Unre Driver Diagnostics

i 192.168.1.170, INTE Configure Driver

' 192.168.1.171, INTE Upload EDS file from device
] 192.168.1.172, PLX:

] 192.168.1.176, Moc Security...

m- Al 192.168.1.18, 1756-

Device Properties

Module Statistics

Module Configuration

Figure3.20 ¢ EDS file upload fromdigh Speed Counter

Alternatively, the EDS file can be downloaded from the product web page at
www.aparian.comand registered manually using thEDS Hardware Installation Tool
shortcut under theToolsmenu in Studio 5000.

-ﬁ Logix Designer - HSC_Demo [1756-L85E 37.11]
© Fle FEdit View Search Llogic Communications Tools Window Help
b M e xOa 9 SR
= RUN X I i Security 1 3
: oK Path: <none> €2 Documentation Languages... B
% M Energy Storage
: Offline - Mo Fol -
_-_:-: = 7/o E rees |I'I"Ip0l't »
bt |4 E O oo

Controller Organizer
Device Description Installation Tool
a =

4 @ Controller HSC_Demo Motion

<7 Controller Tags
Controller Fault Handler
Power-Up Handler
4wl Tasks
4 £3 MainTask

P L MainProgram
llncrhadnlad

Monitor Equipment Phases
Plug-In Manager...
Custom Tools...

ControlFLASH

Figure3.21- EDS Hardware Installation Utility
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After the EDS file has been registered, the module can be added to the Logix 10 tree in Studio
5000. Under a suitable Ethernet bridge module in the tree, select the Ethernet network, right
click and select thélew Moduleoption.

Contraoller Organizer * O x
a °=

b 2 Controller HSC_Demo

b 1 Tasks

b 7 Motion Groups

b Alarm Manager

b 1 Assets

= Logical Model
4 |1/O Configuration
4 B9 1756 Backplane, 1756-A17
[ [0] 1756-L&5E H5C_Demo
4 f [1] 1756-EN2TR eth0

4 &5 Ethernet [ NewModule..

[ 1756-L85E HSC T lileilo o=
Discover Modules...
Paste Ctrl+V

Paste Special

Print

Figure3.22 ¢ Adding a module

The module selection dialog will open. To find the module more easily, use the Vendor filter
to select only the Aparian modules as shown in the figure below.

Select Module Type

Catalog Module Discovery Favorites

HSC Clear Filters Show Filters¥

Catalog Number Description Vendor Category

Aparnan Inc. Communications Adapte

1of 907 Module Types Found Add to Favorites

[] Close on Create Create Close Help

Figure3.23 ¢ Selecting the module
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Locate and select thHigh Speed Countenodule and select th€reateoption. The module

configuration dialog will open, where the user must specify the Name and IP address as a
minimum to complete the instantiation.

B | New Module X
| ~Generat  General
- Connection”
i Module Info Type A-HSC AHSC
i~ Internet Protocol
“.. Port Configuration Vendor: Aparian Inc
Parent ethQ
Name: AHSCO1 Ethemet Address

© Private Network:  192.168.1. 165
Description -

(OIP Address:

() Host Name

Module Definition
Revision 1001

Electronic Keying: Compatible Module

Connections: /O Connection

Change

Status: Creating

Cancel Help

Figure3.24 ¢ Module instantiation

Now theHigh Speed Count@nodule will be in the Logix IO tree.

4 1/O Configuration
4 B3 1756 Backplane, 1756-A17
[=@ [0] 1756-L85E HSC _Demo
4 f] [1] 1756-EN2TR eth0
4 &5 Ethernet
fl 1756-EN2TR etho

Figure3.25¢ Logix IO tree

The Module Defined Data Types will automatically be created during the instantiation
process. These module defined tags will need to be copied to and from meaningful structures.

@ NOTEThe Logix example codeltfich can be downloaded from th&parian

website) can be imported into the Logix project, which will have all the UDT
structuresrequired for the moduleSee sectior3.9.1.2for more information.

GENERIC MODULE PROFILE (LOGIXIFRE

When using Logix versions prior to version 21, thenHi&¥module must be added to the
RSLogix 50000 tree as a generic Ethernet module. This is achieved by right clicking on the
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Ethernet Bridgen the RSLogix 5000 and selectigw Moduleafter which theETHERNET
MODULEs selected to be added as shown in the figure below.

&5 VO Configuration
&9 1756 Backplane, 1756-Ad4
£ (0} 1756-162
8 (1] 1756-EN2TR Eth

L] Ethemnet]

Print

# ! Select Module

X

El Plus
ETHERNET-BRIDGE
ETHERNET-MODULE
EtherNet/I?
ILX34-AENWG
In-Sight 1700 Series
In-Sight 3400 Series
In-Sight 5000 Series

8y Category By Vendoe

Mod e Jrendor |
DataMan 500 Senes 1D Reader Cognex Corporati A
DataMan 2000 Series 1D Reader Cognex Corporati

Drivelogix$730 Etherne... 10/100 Mbps Ethermet Port on Drivelogix 5730
Electronic Overload Relay Communications Interface  Allen-Bradiey

Generic EtherNet/IP CIP Bridge
Genenc Ethernet Module
Softlogu 5800 EtherNet/1P

1734 Wireless Ethernet Adapter, Twisted-Pair Media  ProSoft Technolo

Vision System
Vision System
Vision System

Favontes

Alten-Bradley

Allen-Bradiey
Allen-Bradley
Allen-Bradley

Cognex Corporati
Cognex Corporats
Cognex Corporati >

Find Add Favorke

Figure3.26 - Add a Generic Ethernet Module in RSLogix 5000

The user must enter théP Addressof the HSCmodule that will be used. The assembly
instance and size must also be added for the input, output, and configuration in the

connection parameters section.

The required connection parameters for the module are shown below:

Connection Parameter Assembly Instance Size
Input 140 500 (8bit)
Output 141 496 (8bit)
Configuration 102 0 (8bit)

Table3.3 - RSLogix class 1 connection parameters foiHB&mnodule
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New Module
Type: ETHERMNET-HODULE Generic Ethernet Module
Yendar: Rockwell Automation/Allen-Bradley
Farent: Eth
Connection Parameters
MName AHSCO1
Assembly
Description: Instance: Size:
Input: 140 500 = | (8hif)
Oulput; 141 498 2 (ait
Data - SINT v
i e Configuration: 102 0 = | (3-hif)
Address /Host Name
O P Address: 192 . 168 . 1 . 165
() Host Name:

Open Module Properties

Cancel Help

Figure3.27 - R%.0gix5000 General module properties fBfSGnodule

Next the user needs to add the connection requested packet inteRRJ. (This is the rate at
which the input and output assemblies are exchanged. Refer to the technical specification
section in this document for further details on the limits of the RPI.

NOTEThe Logix example code (which can be downloaded fromAfheerian
website) can be imported into the Logix project, which will have all the UDT
structures required for the modulé&ee sectior3.9.1.2for more information.

3.9.1.2. IMPORT MAPPING ROUTINE
The HSC Mapping Routine is available on the Aparian website.

HSCO1Map.L5X

This L5X file can be imported into the Studio 5000 project by-ggking on a suitable
Programand selectingAdd, and thenimport Routine
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¢ Logix Designer - HSC in HSCExample.ACD [1756-L75 24.11]

File Edit View Search Logic Communications Tools Window Help

gEH & % BE < o | RDLveCPUTemp v‘ se g kh V&

Offline 0. F RUN \_q}ﬁ 1 HikH&E AF 4
Nao Forces b, ¥ ok bE ——=
L] \ Favorites {"Add-On 4 ¢
No Edits 2 = Egergy AL
Redundancy L a
Controller Organizer * 1 X
1#-(7 Controller HSC
(=~ Tasks
=] @ MainTask
=8
Y — |7 Add Mew Routine...
- EhMainR
% Cut Ctrl+X ] New Local Tag.. Ctrl+W
& Unscheduled 5 - 2
£ £3 Motion Groups Copy Ctrl+C New Parameter...
B2 Paste Ctrl+V
£ Ungrouped | Import Routine... ‘
-3 Add-On Instruc Delete Del

Figure3.28 ¢ Importing the L5X file into Studio 5000

In the file open dialog select the previouslgwnloadedL5X file and accept the import by
pressingOk

& Import Routine

L T « 0S(C) » Temp > Aparian v O Search Aparian »p
Organize ~ New folder = - [1 0
~
Name Date modified Type Size
HSCO1Map.L5X 2026/06/09 11:49 Logix Designer X... 129 KB|
File name: |HSCOTMap.L5X V| Logix Designer XML Files (*L5X ~
p.

Figure3.29 ¢ SelectL5X file

The import will create the following:
1 Mapping Routine
1 Multiple UDT (Usebefined Data Types)
1 Multiple Controller Tags
1 Event Unload AOI (AddrnInstruction)
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Since the imported mapping routine is not a Main Routine, it will need to be called from the

current Main Routine.

Controller Organizer ~ 1

[ Controller HSC
é--@Tasks

I £-48 MainTask

L Program

Routine
B HSCO1Map

There are twdHigh Speed Countspecifiq(UDT) tags creatadl hyS T2 NJ (K S

JSR:

Jump To Subroutine —
Routine Mame HSCO01Map

(End)

Figure3.30¢ Calling the mapping routine

Controller Organizer

-3 Controller HSC

-85 Tasks

B@ MainTask

| ©-£8MainProgram

Parameters and Local Tags
F MainRoutine
SC01Map
.23 Unscheduled Programs / Phases
[ Motion Groups

(=3 Add-On Instructions

I I-@AparianHSCEventControlI
&5 Data Types

=6 User-Defined

18 AparianHSCAnalogCounterCmd
-} AparianHSCAnaloglnputStatus
18 AparianHSCCounterStatus

-} AparianHSCDIEvent

18 AparianHSCDigitalCounterCmd
-} AparianHSCDigital OutputCmd
18 AparianHSCDigital OutputStatus
-} AparianHSCGeneralStatus

18 AparianHSCInput

1 & AparianHSCOutput

-3 Strings

-5 Add-On-Defined
(- Predefined
-5 Module-Defined
[T Trends

Tt Logical Model
(-3 1/O Configuration

Figure3.31 ¢ Imported Logix Objects

FYR 2yS F2NJ G4KS hdzi Lidzi

RE G F

64Xhdzié oo

L vy LJdzi
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Name ==|a [ Value €| Style Data Type
='HSCO01Input {---1 AparianHSClnput

[+ HSCO1Input GeneralStatus {---1 AparianHSCGeneralStatus

1+ HSCO1Input Digitallnputs. 0 |Decimal INT

[+ "HSCO1Input DigitalOutputs 15 |Decimal INT

="HSCO1Input Analoglnputs {...1|Float REAL[4]
- HSCO1Input Analoginputs[0] -0.019944679 |Float REAL
- HSCO1Input Analoginputs[1] -0.01996251¢€ |Float REAL
—HSCO1InputAnaloglnputs[2] -0.021315529 |Float REAL
—HSCO1InputAnaloglnputs[3] -0.019546374 |Float REAL

—HSCOTInputAnalogOutput 0.0|Float REAL

|="HSCO1Input DigitalCounters Qoo AparianHSCCounterStatus[8]
[+ 'HSCO1Input DigitalCounters[0] {---1 AparianHSCCounterStatus
[+ 'HSCO1Input DigitalCounters[1] {---1 AparianHSCCounterStatus
[+ 'HSCO1Input DigitalCounters[2] {---1 AparianHSCCounterStatus
[+ 'HSCO1Input DigitalCounters[3] {---1 AparianHSCCounterStatus
[+ 'HSC01Input DigitalCounters[4] {---1 AparianHSCCounterStatus
[+'HSCO1Input DigitalCounters[5] {---1 AparianHSCCounterStatus
[+ 'HSCO1Input DigitalCounters[6] Foooh AparianHSCCounterStatus
[+'HSCO1Input DigitalCounters[7] Foooh AparianHSCCounterStatus

[="HSCO01Input DigitalQutputStatus {...1 AparianH3CDigital OutputStatus[4]
[+ HSCO1Input Digital OutputStatus[0] [ AparianHSCDigitalOutputStatus
[+ HSCO1Input Digital OutputStatus[1] [ AparianHSCDigitalOutputStatus
[+ HSCO1Input DigitalQutputStatus[2] {---1 AparianHSCDigitalOutputStatus
[+ HSCO1Input DigitalQutputStatus[3] {---1 AparianHSCDigitalOutputStatus

I+ HSCO1InputAnaloglnputStatus [ AparianHSCAnaloglnputStatus[4]

I+ HSCO1Input DIEventBufferCount 0|Decimal INT

[+ HSCO1InputDIEvent [-.-1 AparianHSCDIEvent

Figure3.32¢ HSC Inputag

MName =zl |Value +| Style Data Type
|="HSC010utput {-.-1 AparianHSCOutput
[+ 'HSCO010utput Digital OutputCommand 15|Decimal SINT
[+'HSCO010utput Digital OutputForceOn Decimal SINT
[+ 'HSC010utput DigitalOutputF orceOff Decimal SINT
- HSCO10utput AnalogOutput o Float REAL
='HSC010utput DigitalCounterCommand {. AparianHSCDigitalCounterCmd[8]
+'HSC010utput DigitalCounterCommand[0] {- AparianHSCDigitalCounterCmd
+'HSC010utput DigitalCounterCommand[1] {. AparianHSCDigitalCounterCmd
+HSCO010utput DigitalCounterCommand[2] I AparianHSCDigitalCounterCmd
+'HSC010utput DigitalCountarCommand[3] {- AparianHSCDigitalCounterCmd
+'HSC010utput DigitalCounterCommand[4] {- AparianHSCDigitalCounterCmd
[+ HSC010utput DigitalCounterCommand[5] [ AparianHSCDigitalCounterCmd
[+ HSCO010utput DigitalCounterCommand[6] AparianHSCDigitalCounterCmd
[+ HSC010utput DigitalCounterCommand([7] . AparianHSCDigitalCounterCmd

I="HSCO10utput Digital OutputPWM

ApananHSCDigitalOutputCmd[4]

{
{
1+ HSCO10utput DigitalOutputPWMD] (. AparianHSCDigitalOutputCmd
1+ HSCO10utput DigitalOutputP WM 1] (. AparianHSCDigitalOutputCmd
[+ HSCO10utput Digital OutputPWM[2] {- AparianHSCDigitalOutputCmd
[+ HSCO10utput DigitalOutputPWM[3] {. AparianHSCDigitalOutputCmd
=FHSC010utput AnalogCounterCommand {- AparianHSCAnalogCounterCmd[4]
+'HSC010utput AnalogCounterCommand[0] {- AparianHSCAnalogCountarCmd
+'HSC010utput AnalogCounterCommand[1] {-.. AparianHSCAnalogCounterCmd
+'HSC010utput AnalogCounterCommand[2] i AparianHSCAnalogCounterCmd
+'HSC010utput AnalogCounterCommand[3] {. AparianHSCAnalogCounterCmd
[+ 'HSCO010utput DIEventConfirmindex Decimal DINT

Figure3.33 ¢ HSC Outputiag

See sectiofr.1for more information regardinghe EtherNet/IP input and output assemblies.
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3.9.2. MODBUSERVER ANDLIENY

TheHigh Speed Countean operate as a Modbuerveror Modbus Clienfor Modbus TCP
RTU232, and RTU485

When configured as a Modbus Servergmote ModbusClientcan read and write to théull
Modbus Register range in thdigh Speed CountefheHSCan operate as a Modbus Server
for Modbus TCP, Modbus RTU232, and Modbus RTU485 simultaneously.

When configured as a Modbus Client, the user will needaafigure the Modbus Auxiliary
Map. This map will allow the user to configure various read and write functions to external
Modbus Registers remote Modbus devicego and from the internal Modbus registers.

The Modbus Parameters will need to be configured for either Modbus modes.

The Modbus configuratiowindow is opened by either double clicking on the module in the
tree or rightclicking the module and selectir@pnfigurationand selecting thé/odbustab.

HSCO1 - Configuration =R ™%
General DI-A DI-B DO-A DO-B Analoglhputs Analog Output ; Modbus | Modbus Auxiliary Map Advanced

Modbus Settings RS232 Port
Local Node 1 ~ BAUD Rate 19200 ~  (kbit/s)
TCP Port 502 (0 implies default port 502) Parity None ~
Update Rate 1000 (ms)
Retry Limit 3l RS485 Port
Response Timeout 2000 (ms) BAUD Rate 19200 v (kbit's)
Inactivity Timeout 1000 (ms) Parity Naone ~
Base Offset Type Modbus (Base 0) ~ ] Terminate RS485
REAL / DINT Format ~ None ~
Mapping Start HR 1000

Ok Apply Cancel

Figure3.34 ¢ Modbus Configuration

The Modbus Communication configuration consists of the following parameters:

Parameter Description

Local Node The Modbus Node address assigned to ltigh Speed Counter
(Modbus Client mode only)
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TCP Port

The TCP port to be used for the Modbus communication. By defénat
module will use the standard TCP port 502.

Update Rate

The period (in milliseconds) betweedlientrequests to the target Modbus
device.

(ModbusClientmode only)

Retry Limit

The number of successive Modbus request retries before the request is ¢
have failed.

(ModbusClientmode only)

Response Timeout

The time (in milliseconds) the module will wait for a valid Modbus respons

(ModbusClientmode only)

Inactivity Timeout

The amount of time during which no Modbus requests have been rece
before theHigh Speed Counténdicates that the connection to the Modbu
Clientis no longer active.

(Modbus Servermode only)

Base Offset Type

Modbus (Base 0)
Conventional Modbus addressing where the first address is 0.
PLC (Base 1)

PLC addressing, where the first address is 1.

Real / DINT Format

For a Real (single floating poief)32-bit Integernumber this setting shows the
format of the data will be presented when using a Modbus Primary Interfa

The format (byte reordering) options are as follows:
None
1 BBAA
1 BBAADDCC
T DDCCBBAA
1 CCDDAABB

Mapping Start HR

Themodule will provide a fixed structure in the Modbus Holding registers
provide the data to exchange with another Modbus device. The Mapping !
is theModbus Holding Register address where the structure will start.

RS232 Port
BAUD Rate ¢KS w{HoH A&SNAIf LRNIQ& .!!5 NIGGS
Parity ¢KS w{HoH A&SNAIf LRNIQa tINAGe Oz
RS485 Port
BAUD Rate ¢KS w{nyp aSNRIf LRNIQa .!!5 NIGS
Parity ¢KS w{nyp &aSNAIf LER2NIQa tINKRG& O2

Terminate RS485

Enables the oiboard 125K RS485 terminating resistor.

Table3.4 ¢ Modbus parameters
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3.9.2.1. MODBUS AUXILIARY MAP

The Modbus Auxiliary Map configuration is shown in the figure below. The Modbus
configuration is applicablenly when the module has a ModbuSlientoperating interface.

Up to 100 mapping items can be configur&tlithin the 100 mapping items, a maximum of
50 ModbusTCPServerdevicescan be configured.

The Modbus Aux Map will be executed in a sequential marared a mapped item will be
executed at thdUpdate Raten the Modbus parameters. That is, thipdate Rates the time
between two successive mapped item executions.

The Modbus Auxiliary Map configuratisnndow is opened by either double clicking on the
module in the tree oby right-clicking the module and selectit@pnfiguration

HSCOT - Configuration

General DI-A DI-B DO-A DO-B Analoginputs Analog Output Modbus Modbus Auxiliary Map  Advanced

Modbus Auxiliary Map {max. of 10

0 items.)

Port Modbus Function

1 | RS232
2 | RS485
3 TCcP

Read
Write
Read

w

~
~
w

Register Type Local Reg. Count Remote Reg. IP Address Node Reformat
HR ~ 1000 50 1000 5 None ~
HR v 2000 40 2000 B8 BB AA DD CC v
cS v 3000 32 3000 192.168.1.100 8 None K2
W v

Figure3.35 ¢ Modbus Auxiliary Map Configuration

The Modbus Auxiliary Map configuration consists of the following parameters:

Parameter

Description

Port

This specifies the port from which the request will be sent.
TCP

RS232

RS485

Modbus Function

This is the Modbus function that is sent to the Modlgexver
Readc Read a Modbus Register (e.g. HR, IR, CS, or IS) from a Nzdises
Write ¢ Write a Modbus Register (e.g. HR or CS) to a Mo8keunger

Register Type

Modbus Register Type:
C< Coil Status

IS¢ Input Status

IR¢ Input Register

HR¢ Holding Register
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Local Reg. The local (internaldigh Speed Countdlodbus register address

Count The number of Modbus elements to read or write.

Remote Reg. The remoteServerModbus address register.

IP Address The IP address of the remote Modb8srver

Node The Modbus Node address of the remote ModISesver

Reformat Used to specify how the data is formatted before writing to, or after reac

from, the ModbusServer

Nonec¢ No reformatting applied. (AA BB CC DD).
BB AAg 16bit Byte swap

BB AA DD C€32bit Byte Pair Swap

CC DD AA BBWord Swap

DD CC BB AAWord and Byte Pair Swap

3.10.

Table3.5 ¢ Modbus Auxiliary Map parameters

ADVANCED

The Advanced configuratiomindow is opened by either double clicking on the module in the
tree, or by right-clicking the module and selectif@@pnfiguration

HSCO1 - Configuration

General DI-A DI-B DO-A DO-B Analoglnputs Analog Qutput Modbus Modbus Auxiliary Map Advanced

Events

Event Mode Point Events ~
Ethernet Network

(] Disable DLR
Time Synchronization

Time Sync Source Disabled

=}
=1
=1

=}

uuuuu

Ok

Figure3.36 ¢ Advanced configuration

Apply

Cancel

Document No. D16004
Revision B

Pageb4 of 148



Setup

The Advanced configuration consists of the following parameters:

Parameter

Description

Event Mode

When usinghe Digital Input time stamp functionalitghe module can provide
the timestampwith the valueof all the digital inputs or only the point that ha
changedand is configured for time stamp

Bank Events All the digital input values are provided in the time stamp.

Point Eventg Only theconfigured time stamoint value will be provided.

DisableDLR

Disablethe Ethernet Device Level Rifl@LRJunctionality.

Time Sync Source

The sourcalza S G2 a8yOKNRYATS GKS Y2RdzA
Disabled

NTP (Network Time Protocol)

PTP (1588 Precision Time Protocol)

NTP¢ Server IP Address

This setting is the IP address of the NTP Server which will be used as a tim
source.

NOTERelevantonlywhen the Time Sync Source is set to NTP.

NTP¢ Update Interval

This setting is the updated interval (in seconds) thatktigh Speed Countavill
request time from the NTP Server.

NOTERelevant onlywhen the Time Sync Source is set to NTP.

Table3.6 ¢ Advanced configuration parameters

3.11.

MODULE DOWNLOAD

Once theHigh Speed Counteonfiguration has been completed, it must be downloaded to
the module. Before downloading ti@onnection Pattof the module should be set. This path
will automatically default to the IP address of the module, as set in the module configuration.
It can however be modified, if thidigh Speed Countés not on a local network.

The connection patlean be set by rightlicking on the module and selecting tB®nnection

Pathoption.
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S Aparan-Slate - HSC Demo

File Device Tools Window Help
R ARy L e lEC R

Project Explorer

=- & HSC Demo

=N @ HSCO01 (A-HSC)

-~ Configuration &  Configuration
i Secuity = Connection Path
dF Go Online
¥ Download
4 Upload

Verify Configuration

Figure3.37 - Selecting Connection Path

The new connection path can then be either entered manually or selected by means of the
Target Browser

HSCO1 - Connection Path =

Connection Path
192.168.1.165 Browse

Ok Cancel

Figure3.38 - Connection Path

To initiate the download, rightlick on the module and select tiizownloadoption.

S Aparian-Slate - HSC Demo

File Device Tools Window Help
Dl ¥ F R, 4
Project Explorer :: o

=& HSC Demo

=R HSCO1 (A—HS("

... Configuration Configuration
"l Security e (Connection Path

Go Online

Download
Upload
Verify Configuration

B =4=

Copy
Export
Delete

oT o

[+ Export Modbus Summary CSV
[+ Export Modbus Expanded CSV

= Export Configuration File
LI

Figure3.39 - Selecting Download

Document No. D16004 Pageb6 of 148
Revision B3



Setup

Once complete, the user will be notified that the download was successful.

o)

5 Aparian-Slate X

@ Download Successful.

i 4

Figure3.40 - Successful download

Within the Slateenvironment the module will be in the Online state, indicated by the green
circle around the module. The module is now configured and will start operating immediately.

S Apanan-Slate - HSC Demo

File Device Tools Window Help
el XG0S EL e

Project Explorer

=& HSC Demo
4
...... oy Conﬁgurahon
...... "L Security
T Status
(. Event Viewer

Figure3.41- Module online
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4. SD CARBECOVERY

The High Speed Countesupports an SD Card (see below) which can be used for disaster
recovery. The SD Card can be-fmaded with the required firmwarenetwork configuration
and/or applicationand securityconfiguration.

ogoooooooao Ooooao 4

HIGH SPEED COUNTER / :
A \/

SD Card Slot

Oo00o
Oo0o0Oo0o

o
aparian

L
i

Figured.1 ¢ Module Side View SD Card Slot

NOTEThe user will need to ensure that the SD Card has been formatted for
FAT32.

NOTEAIl needed files must be copied into the root directory of the SD Card.
The module will not use files which are located in folders.

A\
A\
4.1. FIRMWARE

The user can copy the required firmware (which can be downloaded from the Aparian
website) onto the root directory of the SD Card.
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= - o X
5% SDHC (E) X +
™ C J > SDHC(E) Search SDHC (E) Q
@ New - &% (8] () = W T sort ~ = View v wee [P Details
__ Libraries Name " Date modified Type Size
i SDHC (B) [ AHsc_1001002:f0 2026/05/28 1535 AFE File 979 KB
i Network [ A-HsC-D8F8.cfg 2021/01/01 00:00 CFG File 2 KB
[ Control Panel [ netbin 2021/01/01 0000 BIN File 1K8
& Recycle Bin [ sec-2C64.cfg 2021/01/01 0000 CFG File 1K8
4items  1item selected 978 KB =0
Figured.2 ¢ SD Card Firmware file
NOTE:The filename of the firmware file must not be changed. The specific
module will use only the firmware that is valid (e.g. tHeggh Speed Counter

will only use the&AHS@ E E E E E firiawkite Fil@).¢

NOTEIf more than one firmware file, with different firmware revisions, of the
same product is on the SD Card it can cause the module to constantly firmware
upgrade the module.

If adefectivemodule is replaced the user can insert the SD Card with the firmware file on into
the new module. While the module is booting it will detect if the firmware on the new module
is different from that on the SD Card. If yes, the firmware will either be wsgteor
downgraded to the firmware revision on the SD Card.

4.2. NETWORK PARAMETERS

When the SD Card has been inserted into the module and the user is online with the module
in Slate, then the user has the option to directly upload the network parameters (e.g., IP
Address, Subnet Mask, etc.) on to the SD Card usingdtie Network Parameters to SD Card
option. This will copy th¥ 2 R dzEuBeRthetwork parameters to the SD Card.
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Aparian-Slate - AHSC_Demo

File Device Tools Window Help

Vel oA 0L e

PijE:Ct E)(plorer 8
=& AHSC_Demo

= i Configuration

g

Connection Path

3|

Verify Configuration

Status
Go Offline

Generate Status Report
Modbus Packet Capture 3
Internal Register Viewer

2883 %39

Identity

Ethernet Port Configuration

Port Mirror

Flash LED

Reset Module »
[= Save Configuration to SD Card

g3

|E Save Network Parameters to SD Card

# Generate Logix L5X
[+ Export Modbus Summary CSV
[+ Export Modbus Expanded CSV

& Export Configuration File

Figure4.3 ¢ SD Card Network Parameters

When the module powers up witAn SD Card inserted and theexistnetwork parameters
saved onto the SD Card, it will update the existing network parameters if they are different.

4.3. CONFIGURATION

If a moduleneeds to baeplaced the user can insert the SD C4wdth the configuration filg
into the new module. The new module will determine if the configuration on the SD Card is
different than the currently loaded configuration (even when there is no configuration on the

module). If different, the configuration on the SD Card will be dowrfloRd A y (i 2

NV memory before the module starts executing.

G§KS Y2F

The user can add the Slate configuration file to the SD Card root directory in one of two ways.
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) - o X
. SDHC (E) X +
T C J > SDHC(E) Search SDHC (E3) Q
@ New - % (8] )] = jm) T Sort ~ = View ~ e () Details
—_ Llibraries Name Date modified Type Size
s0 .
=6 SDHC (E) | ['] AHSC_1001002.af6 2026/05/28 15:35 AFB File 979 KB
& Network | [ A-HsC-D8F8.cfg 2021/01/01 00:00 CFG File 2 KB
[&] Control Panel [ netbin 2021/01/01 00:00 BIN File 1KB
& Recycle Bin [ sec-2c64.cfg 2021/01/01 00:00 CFG File 1KB
4items 1 item selected 1.85 KB =0

Figured.4 ¢ SD Card Configuration file

4.3.1. MANUAICOPY
Once the user has created the application configuration in the Skaeconfiguration can be
exported to a file that can be used on the SD Card. Once the file has been created the user

can copy this file into the root directory of the SD Card.

Aparian-Slate - AHSC_Demo

File Device Tools Window Help

el dg O+ 80

Project Explorer =
Bﬁ AHSC_Demo

h )

Configuration

Connection Path

[<]

Verify Configuration

Status
Go Offline

Generate Status Report
Modbus Packet Capture 3
Internal Register Viewer

243 %3

Identity

Ethernet Port Configuration

Port Mirror

Flash LED

Reset Module 3
Save Configuration to SD Card

Save Network Parameters to 5D Card

0 é

¥ @

# Generate Logix L5X
[+ Export Modbus Summary CSV
[+ Export Modbus Expanded CSV

|E Export Configuration File |
Tl

Figure4.5 ¢ Configuration Export for SD Card
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. - o X
$% SDHC (E) % 4
T C J > SDHC(E) Search SDHC (E3) Q
@ New - pd (8] )] = jm) T sort ~ = View ~ e [l Details
—_ Llibraries Name B Date modified Type Size
i SDHC (E) [ AHSC_1001002.afb 2026/05/28 15:35 AFE File 979 KB
& Network |D A-HSC-D8F8.cfg 2021/01/01 00:00 CFG File 2 KB
[&2] Contral Panel [ netbin 2021/01/01 00:00 BIN File 1KB
& Recycle Bin [ sEC-2c64.cfg 2021/01/01 00:00 CFG File 1KB
4items  1item selected 1.85 KB =|0d
Figure4.6 ¢ Configuration Export for SD Card
NOTEThe filename of the configuration file musbt be changed. The specific
module will use only the configuration that is valid (e.g. tHgh Speed

Counterwill only use theHSQonfiguration file).

NOTE:If more than one configuration file, with different configuration
signatures, of the same product is on the SD Card then only the last
configuration will be used.

4.3.2. S ATEIRIGGERHIPLOAD

When the SD Card has been inserted into the module and the user is online with the module
in Slate, then the user has the option to directly upload the configuration on to the SD Card
using theSave Configuration to SD Capation. This will copy the configuration that has been
downloaded to the module directly to the SD Card without the need to remove it from the
module and inserted into a PC.

NOTEAII other configuration files in the SD Card root directory will be deleted
when the upload is done.

Document No. D16004 Page62 of 148
Revision 13



SD Card Recovery

Aparian-Slate - AHSC_Demo

File Device Tools

‘DEl XE A+ AL e

=0

T EventView

Window Help

H2

288 %2

o

=& AHSC_Demo
=R JHSCO1 (A-H:ppy

Configuration
Connection Path
Verify Configuration

Status
Go Offline

Generate Status Report
Modbus Packet Capture
Internal Register Viewer

Identity

Ethernet Port Configuration
Port Mirror

Flash LED

Reset Module

Save Configuration to SD Card

Save Network Parameters to SD Card

Generate Logix L5X

Export Modbus Summary CSV
Export Modbus Expanded CSV
Export Configuration File

Figure4.7 ¢ Save Configuration to SD Card
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5. DEVICE FIRMWARE UPDATE

TheHigh Speed Countenodule supports ifield firmware upgrading. The latest firmware
for the module can be downloaded from the Aparian websie/w.aparian.com The
firmware is digitally signed, so only the correct firmware can be used.

To firmware upgrade the module, follow the steps below:

1 From theToolsmenu in Slate, select tHeeviceFlashitility.

Aparian-Slate

File Device | Tools | Window Help
el

Target Browser
DHCP Server

Event Viewer

DeviceFlash

£¢ |0 (L5 4 5o

Packet Capture Viewers 3

G5D File Management

FF DD Management

CAM EDS File Management
DeviceMNet EDS File Management

& Application Settings

Figureb.1 ¢ Select DeviceFlash utility from Slate

1 When the utility opens, the user will be prompted to select the binary file to be used to
firmware upgrade the module.

Select a Device Flash File x
& v N « Documents > Aparian > HSC v C Search HSC Pl
Organize ~ New folder =~ 1 0

B This PC Name Date modified Type Size
- Libraries | [ AHSC_1001002.afb 2026/06/03 08:53 AFB File 979 KB|
3 SDHC (E)
W Network
File name; |AHSC_1001002.afb v Device Flash (*.afb) v

Figureb.2 ¢ Select the binary file
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1 After selecting the file, the user will be prompted to select the device to firmware upgrade on
the local network.

Target Browser — a X
"'f G} Daone

u 192.168.1.115: Modbus Router/B
ﬂ 192.168.1.139 : DF1 Router
ﬂ 192.168.1.146 : IP Point HART Out
E 192.168.1.162 : PLX51-HART-8I
- 1921681167: AHisc
u 192.168.1.176 : Modbus Router/B
u 192.168.1.183 : FF Link/B
- ﬁ 192.168.1.221 : DESKTOP-RJTTETN
u 192.168.1.233 : DH485 Router/B
]

192.168.1.236 : Time Sync

Ok Cancel

Figure5.3 ¢ Select the device to be updated

1 After the device selectignthe user will be promptedo start the device flash proces3he
firmware update will take less than 2 minutes to complete.

Device Flash ==l %"

File  Tools
Parameter Source File Target Device
Path AHSC_1001002 192.168.1.165
Product A-HSC A-HSC
Vendor 1370 1370
Device Type 12 12
Product Code 114 114
Revision 1.001 1.001.002
Flash Cancel
Sending Chunk 192 l

Figure5.4 ¢ Firmware update busy

1 Once the firmware update has successfully completed, the Target Device textboxes will
display green.

Document No. D16004 Page65 of 148
Revision 13



Device Firmware Update

= || =] &3]

File Tools

=

Parameter Source File Target Device
Path AHSC_1001002 192.168.1.165
Product A-HSC A-HSC
Vendor 1370 1370
Device Type 12 12
Product Code 114 114
Revision 1.001 1.001.002
Flash Cancel
Complete

Figureb.5 ¢ Firmware update successfully completed

NOTEIf for any reason the firmware update failed (e.g. power down during
the update), then the module will revert back to the bootloader. The user can
then simply reflash the module again to update it to the latest application
firmware.
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6. SECURITY

The High Speed Countesupports security services allowing the user to configure various
levels of module security.

When security is enabled all EtherNet/IP communication between Slate and the module is
encrypted preventing information from being intercepted by a third party.

{ SOdzNA (e 2F (GKS Y2Rdz S Aa O2yFAIdzZNBSR | yR R?2
(application) configuration and can thus be configured online without affecting the running
process.

The security services provide the following features:
Configurable level of security

Encrypted EtherNet/IP communication

Fixed User Roles and Custom Users
Configurable Password rules

Login Expiry

Failed Login Coaff and Account Disable options
Configurable Global Services and Custom Ports
Optional IP Address Access Control List
Optional MAC Access Control List

Restrictions on Reset command

Restrictions on Device Flash options

=A =4 =4 4 -4 4 -4 -4 -4 -4 -4 -

Security Audit trail in Event Log

Optional user authentication can be enabled, requiring users to login to the module when
connecting. In addition to the fixed role users, (viz. Administrator, Engineer, Operator, Auditor
and Viewer) up to 5 custom users can be configured. Each custornswessigned one of the
aforementioned fixed roles.

Once user authentication has been initialized, only users with Administrator privileges are
able to change the security configuration and reset passwords etc.
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Associategrivileges for each user rqles tabulated below:

Privileges / Roles ‘ Administrator ‘ Engineer‘ Operator‘ Auditor ‘ Viewer | None

System

Identity Object v v v v

Device Flash (Firmware Upgrade)

Reset Module

Change Ethernet Interface Settings

Application

Download/Upload Configuration

View Status and Statistics

Clear Statistics

Packet Capture

View Event Log

Clear Event Log

Generate Status Report

Modbus Pass Through Functions

CKK ISISIKIKISE KIS

Internal Register Viewer

Security

Download/Upload Security Configuration

Clear All Security

View Security Status and Statistics

Clear Security Statistics

Change Own Password

CSIKIKISISIKT SISIKISIKIKISIKIKST ISIKIKK

ACSERER
ACSEREE

Change Another User's Password

Table6.1 ¢ User Role Privileges

6.1. SECURING PROCESS

The process to secure a module involves the following basic steps:
1 Setup Securitonfiguration
1 DownloadSecurity Configuration to the module
9 Initialize User Authentication

6.1.1. CONFIGURATION

The Security Configuration is accessed by +ofjbking on theSecurityitem in the device tree
and selecting th&ecurity Configuratioroption.
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S Aparian-Slate - Demo

File

=& Demo

Figure6.1 ¢ Selecting Security Configuration

Device

oE
¥

Tools

‘O WX g

Project Explorer =

= 1 MyMeodule (Generic Module)
../ Configuration

Window Help

+o B2

Security Configuration

=

Security Status

Change My Password

Change Other Password

Verify Configuration

Initialize User Authentication
Clear All Security

Download Security Configuration

Export Security Configuration
Import Security Configuration

The configuration form will open and display multiple configuration tabs.

6.1.1.1.

TheGeneralconfiguration tab is shown below.

GENERAL CONFIGURATION

MyModule - Security Configuration

Master Securnty Enable
Enable Fixed Users
Engineer
[_] Operator
Auditor
Viewer

Module Reset and Flash Rules
Allow Reset
Allow Reset to Factory Defaults
[J Allow Reset when Connectad
] Allow Device Flash when Connected

Ok

General Password Rules Custom Users Services IP Access ControlList MAC Access Control List

Login Rules
Login Expire

Timeout Period 30

Failed Login Coal-Off

Retry Count 3

Cool-Off Period 5

["] Failed Login Disables Account

Retry Count 3
Reset Time 60
Apply Cancel

(minutes)

(minutes)

(seconds)

=

Figure6.2 ¢ Security Configuratiog General

TheGeneralconfiguration tab comprises the following parameters:
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Parameter

Description

Master Security Enable

Used to enable or disable the master security.

NOTE If this optionis disabled then all Securit
measures are disabled.

Enable Fixed Users
Engineer
Operator
Auditor
Viewer

Allows each of the fixed users to be enabled or disabled.

NOTE The fixed Administrator user cannot be
disabled.

Module Reset and Device Flash Ru

les

Allow Reset

Must be checked to allow any type of Reset via EtherNet/IP.

Allow Reset to Factory Defaults

Must be checked to allow Reset to Factory Defaults (including R
to Factory Defaults except Communication settings).

Allow Reset when Connected

Must be checked to allow any type of Reset when the modul
connected, where connected implies an EtherNet/IP Clas
connection.

Allow Device Flash when Connecte

Must be checked to allow Device Flash when the module
connected, where connected implies an EtherNet/IP Clas
connection.

Login Rules

Login Expire

Selecting this option causes all users to be automatically locggéc
after the Login Expire Timeout Period.

Login Expire Timeout Period

The duration, in minutes, after which all users will be automatic
loggedout.

Min: 1 minute
Max: 1440 minutes (24 hours)

Failed Login Codff

Selecting this option initiates a Ceaff period after a user has
entered an incorrect passworthe Retry Countimes in succession
During the cool off period the user will not be able to login.

NOTE This option, and the Failed Login Disal
Account option, cannot be simultaneously selected

Failed LogitCootOff Retry Count

The number of retries before the Login G@if period is applied.

Failed Login Co@ff Period

The Coclff duration, in minutes.

Once a user has entered an incorrect passwihedRetry Countimes
in succession, they would need to wait this period before they
login again.

Min: 1 minute

Max: 1440 minutes (24 hours)
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Failed Login Disables Account

{StSOGAy3a (KAa 2LIWiAz2y Ol dzaSa
enter an incorrect passworthe Retry Countimes in successiot
before the Reset Time has expired

NOTEhy OS (KS dzaSNna | 002
Administrator would need to reset their password.

NOTE This option will not be applicable for th
Administrator user account.

®
®

Failed Login Disables AccouRretry
Count

¢CKS ydzYoSNI 2F NBGONARSAa gKAES

account is disabled.

Failed Login Disables Accouréset
Time

TheReset Tima@uration, inseconds
Once a user has entered an incorrect passwiind Disable Accoun

Reset Time will be applied and starts counting down to zero. If
user enters the incorrect Password the Retry Cdimésbefore the
Reset Time has expirel KS  dza SN & | 002 dzy i
Reset Time has expired (gone back to zero), then the login prc
can be restarted.

Min: 1second.
Max:65000secondg18 hours)

Table6.2 ¢ Security Configuratiog General

6.1.1.2. PASSWORD RULE CONFIGURATION

ThePassword Rulegab is shown below.

MyModule - Security Configuration

Nl %™

General S Custom Users Services IP Access Control List MAC Access Control List

Password Rules

8

e

Minimum Length
Requires at least one Lowercase character
Requires at least one Uppercase character
Requires at least one Numeric character

Requires at least one non-Alphanumeric character
Reject Triples (3 identical consecutive characters)

[ Reject Username Deriviatives (4 consecutive characters)

Ok Apply Cancel

Figure6.3 ¢ Security Configuratiog Password Rules
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ThePassword Ruletab comprises the following parameters:

Parameter

Description

Minimum Length

The minimum number of characters the password must contain.
Min: 1
Max: 32

Requires at least one
Lowercasecharacter

When selected, all passwords will require at least one lowercase characte
eg.abcd

Requires at least one
Uppercasecharacter

When selected, all passwords will require at least one uppercase characte
eg.ABCD

Requires at least one
Numericcharacter

When selected, all passwords will require at least one -alplanumeric
character.

eg.1234

Requires at least ondon-
Alphanumericcharacter

When selected, all passwords will require at least one -alpihanumeric
character.

eg.!@#%%

RejectTriples

When selected, all passwords may not contain 3 identical {resmnsitive)
consecutive characters.

e.g. MyDDDog, strangecCcat.

Reject Username
Derivative

When selected, all passwords may not contain any derivative of the respe
username. A derivative is defined as any 4 consecutive characters o
password cas@nsensitivematching any 4 consecutive characters of t
username.

Table6.3 ¢ Security Configuratiog Password Rules

6.1.1.3.

CUSTOM USERS CONFIGURATION

TheCustom Usersonfiguration tab is shown below.
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Enable Custom Users

MyModule - Security Configuration E\@

General Password Rules CustomUsers Services IP Access Control List MAC Access Control List

Custom Users (max. of 5 items.)

User Name Role
1 Rex Stardust Administrator ~
2 | Cynthia Smith Engineer 2
3 | Walter Sobchak Viewer ~

Ok Apply Cancel

Figure6.4 ¢ Security Configuratiog Custom Users

TheCustom Usersonfiguration tab comprises the following parameters:

Parameter

Description

Enable Custom Users

Global Enable / Disable for all Custom Users

User Name User Name of the Custom User.
@ NOTEThe User Name cannot exceed 32 characters.
@ NOTEThe User Name cannot be the same as any of the fixed
(Administrator, Engineer etc.)
Role The role allocated to this user. Select one of the following:

Administrator
Engineer
Operator
Auditor
Viewer

Table6.4 ¢ Security Configuratiog Custom Users

6.1.1.4. SERVICES CONFIGURATION

TheServicezonfiguration tab is shown below.
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MyMaodule - Security Configuration \E\@

General Password Rules Custom Users Semvices |P Access Control List MAC Access Control List

Services

[ Allow Al
Global Security Services Global Custom Ports
HTTP Custom Port
Modbus-TCP 509
DNP3-TCP i

DNP3-UDP
PCCC

Ok Apply Cancel

Figure6.5 ¢ Security Configuratiog Services

TheServicezonfiguration tab comprises the following parameters:

Parameter Description

Allow All When selected all services are allowed by default.

HTTP Allow HTTP web server connections to be accepted.

ModbusTCP Allow ModbusTCP connections to be accepted.

DNPITCP Allow DNP3 TCP connections to be accepted.

DNP3UDP Allow DNP3 UDP connections to be accepted.

PCCC Allow PCCC connections to be accepted.

Custom Ports Up to 4 custom (TCP / UDP) ports can be added to the allowed list.
NOTE When the application isising nonstandard ports for
communication services (e.g. ModUi€P) then these ports wi
need to be added to the Custom Ports list.

Table6.5 ¢ Security Configuratiog Services

6.1.1.5. IP ACCESS CONTROL LIST CONFIGURATION

Enabling the IP Access Control List will block all communication from PCs (and other devices)
unless their IP addresses are explicitly included in the list with the allowed services.

ThelP Access Control Lisbnfiguration tab is shown below.
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MyModule - Security Configuration \E\@
General Password Rules CustomUsers Services MAC Access Control List
IP Access Control List Enable IP ACL Items (max. of 10 items_)
Range Start Range End Allowed Services Custom Ports
[ 192.168.1.20 192.168.1.145 All
2 182.168.1.231 182.168.1.235 Modbus-TCP + DTM
N
Ok Apply Cancel

Figure6.6 ¢ Security Configuratiog IP Access Control List

ThelP Access Control Lisbnfiguration tab comprises the following parameters:

Parameter Description

IP Access Control List Enabld Enable / Disable for all IP Access Control List

IP Access Control List

Range Start First IP address in the range.

Range End Last IP address in the range.

Allowed Services The services allowed for this IP range.

Custom Ports Additional custom ports allowed for this IP range.

Table6.6 ¢ Security Configuratiog IP Access Control List

To modify the Allowed Services the user can either click on the specific Allowed Service cell,
or right-click on the specific row and select tkdit Servicesption.

tKS {SNIOAOS {StSO0A2Y TFT2N¥ gAfft 2LSYy |{tt26AYy
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S Service Selection

[ Allow Al
Selected Services

[[] EtherNetIP
HTTP

Modbus-TCP
DNP3-TCP
DNP3-UDP
PCCC

Figure6.7 ¢ Security Configuratiog Service Selection

To modify the Custom Ports the user can either click on the sp€cifitom Portgell, or right
click on the specific row and select tkeit Custom Porteption.

@ NOTEThe Custom Ports option is not available if lew Alloption has been
selected in the Allowed Services.

TheCustom Ports Selectidiorm will open allowing the user to modify the Custom Ports.

S Custom Port Selection

Custom Ports
Custom Port
508

»

Figure6.8 ¢ Security Configuratiog Custom Ports

6.1.1.6. MAC ACCESS CONTROL LIST CONFIGURATION

Enabling the MAC Access Control List will block all communication from PCs (and other
devices) unless their MAC addresses are explicitly added to the list

A\

NOTE:ncorrectly configuring the MAC Access Control List may result in the
module no longer being able to communicate with Slate.
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TheMAC Access Control Lsbnfiguration tab is shown below.

MyModule - Security Configuration E\@
General Password Rules Custom Users Services IP Access ControlList MAC Access Control List
MAC Access Control List Enable MAC ACL ltems (max. of 10 items.)
MAC Address Description
1 B4:45:06:0E:F6:8E BADPC-5520-1
2 B4:45:06:0E:F6:8D BADPC-5520-2
3 B4:45:06:0E:76:15 ENGPC
-
Ok Apply Cancel

Figure6.9 ¢ Security Configuratiog MAC Access Control List

TheMAC Access Control Lisinfiguration tab comprises the following parameters:

Parameter Description

MAC Access Control List Enabl Enable / Disable for all MAC Access Control List

MAC Access Control List

MAC Address The MAC address which will be allowed to communicate with the moc

Description An optional description for the Device with the matching MAC addres

Table6.7 ¢ Security Configuratiog MAC Access Control List

The MAC addresses can be entered manually, or the user castlighaind select thBrowse
option.

This will open théNetwork Interface Browsedisplaying all the network interfaces and their
corresponding MAC addresses found on the local pc. The user can then select which MAC
addresses to be added to the MAC Access Control List.
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5 Network Interface Browser

Selected MAC Address Interface IP Addresses
I 5c79£488:CA47 | VPN Client Adapter - VPN 10.5.60.67 + 169.254.104. 1

C] B4:45:06:0E:FG.8E Realtek USB GbE Family Controller 192 168.1.65

O B4:45:06:0E:F6:8D Intel(R}) Ethernet Connection (13) 1219-V 169.254.240.189 + 192.168.1.77
O 28:11:A8:56:2F-07 Intel(R) Wi-Fi 6 AX201 160MHz 192.168.15.102

O 28:11:A8:56:2F-08 Microsoft Wi-Fi Direct Virtual Adapter #3 169.254.109.11

C] 2A:11:AB:56:2F:07 Microsoft Wi-Fi Direct Virtual Adapter #4 169.254.36.233

Ok Cancel

Figure6.10 ¢ Security Configuratiog Network Interface Browser

6.1.2. DOWNLOAIS=CURITZONFIGURATION
Once the security configuration has been completed it must be downloaded to the module.

When online with the module, the current state of the security will be indicated by the icon
of the Security node in the project tree as follows:

Icon Description

Module Offline¢ Master Security Disabled

Module Offline¢ Master Security Enabled

Module Onlineg No Security Configuration Downloaded

Module Onlineg Master Security Disabled

Module Onlineg Master Security Enabled, User Authentication Uninitialized

Module Online- Secured

Dy by

Table6.8 ¢ Security Status Icons

To download the security configuration rigblick on the Security item in the project tree and
select theDownload Security Configuratioitem.
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S Aparian-Slate - Demo

File Device Tools Window Help

el dd O +A 8L e

- Demo
=4l MyModule (Generic Module)
- Configuration
(N Sccuring
. Ethemd #  Security Configuration

-1 Status |4~ Security Status

Change My Password

Change Other Password

Verify Configuration
Initialize User Authentication
Clear All Security

|lﬂ Download Security Configuration

Export Security Configuration

—+] Import Security Configuration

Figure6.11 ¢ Download Security Configuration

@ Security Download Complete

Figure6.12 ¢ Download Security Configuration Complete

6.1.3. INITIALIZE)JSERAUTHENTICATION

The final step in securing the module is to initialize user authentication. This involves creating
an Administrator password as well as setting the Default password to be used by all other
users for their initial login.

To commence with this step, riglstick on the Security node in the project tree and select the
Initialize User Authenticatioroption.

Document No. D16004 Pager9of 148
Revision B3



Security

S Aparian-Slate - Demo

File Device Tools Window Help

NEM 4T +0 B¢

=& Demo
=-# MyModule (Generic Module)
.. # Configuration
] Secuiity |
- Ethernet
T Status
...T EventVi

Security Configuration
Security Status

.

Change My Password

Change Other Password

Verify Configuration

Initialize User Authentication
Clear All Security
Download Security Configuration

® ¥

Export Security Configuration

-+] Import Security Configuration

Figure6.13 ¢ Initialize User Authentication

The user (now deemed to be the Administrator) will need to configure a password for the
fixed Administrator user.

S Set ADMINISTRATOR Password

Action Notes: Set ADMINISTRATOR Password.
User Details

Username Administrator Password Criteria

+~/  Minimum Length
("] Show Password

+/  Contains Lowercase character

Old Password +/  Contains Uppercase character
+~/  Contains Numeric character

New Password sesssssee v +~/  Contains Non-Alphanumeric character
+~/  No Triples

Confirm Password sssssenee v
@  No Username Deriviatives

p. S

Figure6.14 ¢ Set Administrator Password

As the new password is entered, it will be checked against the configured password rules.
The icons adjacent to each password rule will indicate if the criteria are fulfilled or not, or
not applicable, as shown below:
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Icon Description

Criteria Not Applicable

Failed Criteria

J Passed Criteria

Table6.9 ¢ Password Rule Status Icons

A green tick icon will be displayed to the right of thew Passworance it meets all the
password criteria. A green tick adjacent to @enfirm Passwordvill indicate that it
matches theNew Password

The entered passwords can either be displayed or masked by clicking Ghaone Password
check box.

Once the Administrator password has been set, thenDeéault password must be set.
TheDefault password is the password to be used by all other users for their initial login.

The Default password is configured in similar manner and must also comply with the
configured password rules.

5 Set DEFAULT Password

Action Notes: Set DEFAULT Password. Used by all other users for their first login.

User Details
Username Default Password Criteria

Minimum Length
] Show Password .
Contains Lowercase character

Old Password Contains Uppercase character

Contains Numeric character
New Password ssssssse v

Contains Non-Alphanumeric character

LALLCLCKLA

No Triples
Confirm Password sssscnee v

No Username Deriviatives

Figure6.15 ¢ Set Default Password

NOTE If required, the Administrator can change the default password
individually for each user, by using tidange Other Passwomption.
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On completion of the User Authentication Initialization step, the module will be secured
indicated by the green Locked icon.

Project Explorer ::

=& Demo

B- i MyModule (Generic Module)

i Configuration

= & Security

Figure6.16 ¢ Secured Module

6.2. OPERATION

To interact with a secure@nd user initialized module, each user will need to first login.

6.2.1. INITIAWSEAROGIN

Similat to an unsecured module, a user would open the existing Slate project;dlighton
the module, and seledgo Online

S Aparian-Slate - Demo

File Device Tools Window Help

pEW 4T+ 008

_F Configurati y Configutation
@ Security | = Connection Path
dF Go Online
& Download
4 Upload

Verify Configuration

Figure6.17 ¢ Go Online

Since the module has been secured, it will then prompt the user to login.
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Login Details

'i' Fixed User Administrator

© Custom User Walter Sobchak

Password ssssssse

Figure6.18 ¢ Custom User Login

The user will need to select either one of thixed Usersr select theCustom Useoption
and then enter the Custom Username.

The user will then need to enter their password.

Should this be the initial login with the Default password, or if the Administrator has reset
the password and selected the option for the user to change the password, then the Set
Password form will open. The user will then need to set an appropriatevoadefore
continuing.

5 Set OWN Password

Action Notes: Set OWN Password.
User Details
Username Walter Sobchak Password Criteria
+  Minimum Length
[ Show Password
+/  Contains Lowercase character
Old Password sssssene +/  Contains Uppercase character
+/  Contains Numeric character
New Password il +/  Contains Mon-Alphanumeric character
+/  No Triples
Confirm Password LTI v )
@  No Username Deriviatives

Figure6.19 ¢ Change Own Password

NOTETheOld Passworthat needs to be entered on the Initial User Login, will
be the same password that was used to login.

All users argermitted to change their password at any time by rigiicking on theSecurity
node in the project tree and selecting tighange My Passwordption.
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S Aparian-Slate - Demo

File Device Tools Window Help
el A A EA 3L

=& Demo

=4I MyModule (Generic Module)
./ Configuration

a

3 Etherne Security Configuration

i1 Status

...T Event

Security Status

= (Change My Password |

Change Other Password

Figure6.20 ¢ Select Change My Password

6.2.2. ROLESPECIFIOPERATIONS

Users with Administrator, Engineer and Auditor roles pegmitted to access additional
functions not available by other users.

6.2.2.1. SECURITY STATUS

The Security Status can be viewed by Hgitking on theSecuritynode in the project tree
and selecting th&ecurity Statusption.

S Aparan-Slate - Demo

File Device Tools Window Help
el dd D 40 T8¢
Project Explorer ::
=~ Demo

=4l MyModule (Generic Module)
i /@ Configuration

(Y Securitg

3 Etherne & Security Configuration

: =1 Status Security Status
...f] Event

Change My Password

BB

Change Other Password

Figure6.21 ¢ Select Security Status

The Security Status window will open displaying various status and statistics regarding the
security services.

TheGeneraltab displays an overview of the security status.
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General

Security State

Security Revision

Config Checksum

Current Session Role

Login Expiry

| MyModule - Security Status

General Statistics Custom Users User Counts

=B

Fixed Users

Active ‘ Administrator Active

1 ‘ Engineer Default Password
OXATE2 \ Operator Disabled

Administrator ‘ Auditor Default Password

1793 Viewer Default Password

Figure6.22 ¢ Security Statug General

The General status tab displays the following:

Parameter

Description

General

Security State

The current status of the security sengce
No Config
No security configuration has been downloaded to the module.

Disabled

Security configuration has been downloaded to the module, but the ma
Enable Security option in the configuration has been disabled.

Uninitialized
The security configuration has been downloaded and enabled, but
Initialize User Authentication step has not yet been completed.

Active
The module has been successfully secured.

Security Revision

The revision of the security services currently running on the module.
Ad | FdzyOldAz2y 2F (GKS Y2RdzZ SQa ¥,

Config Checksum

The checksum of the current security configuration.

Current Session Role

The role assigned to the user that is currently logged in.

Login Expiry

The time (seconds) until the user is automatically logged out.

Applicable onlyif the Login Expireoption has been enabled in the securi
configuration.

Document No. D16004
Revision B

PageB5of 148



Security

Fixed Users

Fixed Users Status
Administrator
Engineer
Operator
Auditor
Viewer

The status of each fixed user:
Disabled
The user has not been enabled in the security configuration.

Default Password

The user has not changed from their Default assigned password, or
when an Administrator reset their password.

No Password

No password exists for the user. This would typically occur when a fixed
is enabled aftethe User Authentication Initializatiorstep has taken place

An Administrator would need to reset the password for this specific use

Active
The user is enabled and has a valid password configured.

Table6.10 ¢ Security Statug General

The Statistics tab displays

a number of security service statistics.

_ | MyModule - Security Status

General

Counter
Session Keys Created
Session Keys Terminated
Security Login Success
Security Login Fail
Global Security Mask Violation
IP ACL Range Violation
IP ACL Mask Violation
Config Access Violation
Status Access Violation
Firmware Update Access Violation
Reset Violations
MAC ACL Violations

Custom Users  User Counts

SN ECH =X

Value Clear Counters

O o o\ |lo o o|lola o &

Fi

gure6.23 ¢ Security Statug Statistics

@ NOTEOnly an Administrator is permitted to select tBéear Counters

option.
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Parameter

Description

Session Keys Created

The number of security session keys created between the configure
software and the module. Each time a user connects to the module
the configuration software, and the module has been secured, a |
session key will be created.

Session Keys Terminated

The number of times when either the connection from the configurat
software has been terminated or there wa® arror in the connection
decryption. In both these cases the session keys will be deleted.

Security Login Success

The number of successful logins.

Security Login Fail

The number of failed login attempts.

Global Security Mask
Violation

The number of times a connection request is received from another de
2y GKS 90KSNYySi ySiGiég2N] I 6KAOK K
security mask configuration.

IP ACL Range Violation

Each time a request or packet is received from a device that has i
address outside the IP ACL range, this number will be incremented.

IP ACL Mask Violation

Each time a request or packet is received from a device that has i
address outside the Subnet ACL range, this number will be incremente

Config Access Violation

The number of times a connection with the incorrect role privileges triet
access the module security configuration.

Status Access Violation

The number of times a connection with the incorrect role privileges triet
access the module security status.

Firmware Update Access
Violation

The number of times an attempt to flash upgrade the module in an incor
state (e.g., while running a class 1 EtherNet/IP connection) was made.

Reset Violations

The number of times an attempt to reset the module in an incorrect st
(e.g., while running a class 1 EtherNet/IP connection) was made.

MAC ACL Violations

Each time a request or packet is received from a device that does not
a matching MAC address to those in the MAC ACL list, this numbe
increase.

Table6.11 ¢ Security Statug Statistics

The Custom Users status tab displays the following:

| MyModule - Security Status E@
General Statistics CustomUsers  User Counts
User Name Role Status
Rex Stardust Administrator Default Password
Walter Sobchak Viewer Active
Figure6.24 ¢ Security Statug Custom Users
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Parameter Description

User Name The configured user name.

Role The configured role for this specific user.
Status The status of the specific user:

Default Password

The user has not changed from their Default assigned password, or
when an Administrator reset their password.

No Password

No password exists for the user. This would typically occur when a u:
added after the User Authentication Initialization has taken place.

An Administrator would need to reset the password for this specific use

Active
The user is enabled and has a valid password configured.

Table6.12 ¢ Security Statug Custom Users

TheUser Countstatus tab displays the following:

| MyModule - Security Status E\@
General Statistics Custorn Use
User Name Role DA Count DA Time Cool Count Cool Time
Administrator Administrator 0 0 0 0
Engineer Engineer 0 0 0 0]
Operator Operator 0 0 0 0]
Auditor Auditor 1 41 1 0
Viewer Viewer 0 0 0 0
Rex Stardust Administrator 0 0 0 0
Cynthia Smith Engineer 0 0 0 0
Walter Sobchak Viewer 1 14 0 254

Figure6.25 ¢ Security Statug User Counts

The following statistics are displayed for each user:

Parameter Description
User Name The configured user name.
Role The configured role for this specific user.
DA Count The number of failed login occurrences with respect to Disabling
account.
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DA Time The time(seconds)since the last failed login occurrence with respect
Disabling the account.

Cool Count The number of failed login occurrences with respect to account Cool C
period.

Cool Time Thetime (seconds) remaining for the account cool down period

Table6.13 ¢ Security Statug User Count

6.2.3. CHANGEOTHERPASSWORD

Iy T RYAYAAGNI G2NJ OFy OKLF y3S -cligkMg oidha edudity | y @

node in the project tree and selecting ti@ghange Other Passwomption.

S Aparian-Slate - Demo

File Device Tools Window Help
owl WA TR e
Project EXplOrer =i

=& Demo
=-# MyModule (Generic Module)

- Configuration

o B

[ Ethern{ # Security Configuration

-0 Status | A~ Security Status
T Event

= (Change My Password
|m Change Other Password |]]

Verify Configuration
Initialize User Authentication
K Clear All Security
1@ Download Security Configuration

Figure6.26 ¢ Select Change Other Password

¢CKS {SiG tlaag2NR FT2N)Y gAaff 2LSys yR GKS
to change. The Administrator will need to-eater their password as well as the new
password for the user.

TheRequire User to Change Passwargtion forces that user to change the password the
next time they login.
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5 Set Other Password

Action Notes: Set Other Password.
User Details

Username Cynthia Smith ~ Password Criteria

+~/  Minimum Length
[ Show Password

+/  Contains Lowercase character
Administrator Password ssssssses +/  Contains Uppercase character
+/  Contains Numeric character
New Password b v +/  Contains Non-Alphanumeric character
+~/  No Triples
Confirm Password sesssces v @

No Username Deriviatives

Require User to Change Password

Figure6.27 ¢ Set Other Password

6.2.4. QLEARALLSECURITY

An Administrator can remove all the security from a module and return it to an unsecured
state. This is done by riglaticking on the Security node in the project tree and selecting the
Clear All Securitpption.

S Aparian-Slate - Demo

File Device Tools Window Help
el a4 A 88

Project Explorer e

=& Demo
=i MyModule (Generic Module)
.4 Configuration

3
- Etheme

-1 Status

Security Configuration
Security Status

+ %

Change My Password

HH
ElH

Change Other Password

=

Verify Configuration

Initialize User Authentication
Clear All Security

Download Security Configuration

[ %]

[+ Export Security Configuration
+] Import Security Configuration

Figure6.28 ¢ Select Clear All Security

This action will require the Administrator to enter their password. The security configuration
and all passwords will be removed with this action.
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é NOTEThis process will remove all module security configuration including all

passwords.

6.3. EVENT LOG

'ttt aSOdz2NAuUué NBEtFUSR SUSyua IFNB | RRSR
@ NOTEOnly an Administrator is permitted to select tiéearthe event log.
MyModule - Event Viewer E\@
WZX
Uploaded 8 records. Filter ‘(A”] V|
Index Time Up Time Event
7 2026/04/15 07:45:23.730 | 0d - 00:01:29 Admin Login:Success
6 2026/04/15 07:45:14.520 | 0d - 00:01:20 Walter Sobchak Login:Fail(Reset account)
5 2026/04/15 07:45:14.500 | 0d - 00:01:20 Walter Sobchak Login:Fail{Cooldown enable)
4 2026/04/15 07:45:14.500 | 0d - 00:01:20 Walter Sobchak Login:Fail(Password)
3 2026/04/15 07:45:02.840 | 0d - 00:01:08 Walter Sobchak Login:Fail(Password)
2 2026/04/15 07:44:53.080 |0d - 00:00:58 Viewer Login:Fail{Disable timer enable)
1 2026/04/15 07:44:53.080 |0d - 00:00:58 Walter Sobchak Login-Fail(Password)
I 2025/04/15 07:44:29.890 |0d - 00:00:35  Log reset

Figure6.29 ¢ Event Log

6.4. RESET SECURITY CONFIGURATION

¢tKS Y2Rdz SQa

aSOdzNR U &

DIP switches 2, 3, and 4 set to the ON position.

Q NOTE:This process will remove all module application cormfigjon and

security configuration including all passwords.

z

u 2

O2 y T A 3 dzup tide/mddfle With y

NOTE Once the module has bootagp, the DIP switches should be returned to
@ normal (all OFF). New security configuration cannot be downloaded with the Reset
DIP switch combination active.

[e=tN

oS
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/. OPERATION

7.1. ETHERNET/IP TARGET

A controller (e.g. Logix controller) can own tHggh Speed Count@ver EtherNet/IP using
single Class 1 EtherNet/IP connections when tHggh Speed Countds operating as an
EtherNet/IP target. This will allow theligh Speed Counteilo exchange data with the
controller using the input and output assembly of the Class 1 EtherNet/IP connection.

7.1.1. Q.ASY9 ASSEMBLMAPPING

2 KSy G(KS Y2RdzZA S 2LISNIGSa Ay | [23IAE a26ySR¢
1 cyclic communication connection to thgh Speed CounteFheassembliesre exchanged
at a fbedinterval (RPI).

c NOTE:The module input and output assembly thie connection will be an
undecorated array of bytes. The imported Logix routivik copy this data to
the input and output assemblies.

Once the L5X file has been imported the user will be able to use the tags generated for the
specificHigh Speed CountéHSC)Below are the input and output assemblies for tH8C.

Name =zl | Value €| Style Data Type Description
—'HSCO1Input {--.} AparianHSClnput
—'HSCO1Input GeneralStatus {--.} AparianHSCGeneralStatus Module General Status

HSCO1Input GeneralStatus.ConfigValid 1|Decimal BOOL Configuratic 0
HSCO1Input GeneralStatus EIPOwned 1|Decimal BOOL EtherNet/IP Ta
HSCO1Input GeneralStatus ModbusOnline 0|Decimal BOOL Modbus Status (0=
HSCO0TInput GeneralStatus Powerl Ok 1|Decimal BOOL Power Input 1
HSCO01Input GeneralStatus Power20k 0 |Decimal BOOL Power Input 2 (i
HSCO01Input GeneralStatus ControllerRunMode 1|Decimal BOOL Controll m, 1=Run}
HSCO01Input GeneralStatus RTCValid 1|Decimal BOOL Real-Time Clock Status (0=Fail, 1=0k)

HSCO1Input GeneralStatus CANBusOk 0 |Decimal BOOL CAN Bus Status (0=Fail, 1=0k)
+ HSCOTInput GeneralStatus.ConfigCRC 160000 |Hex INT Configuration Checksum
+ HSCO1Input GeneralStatus.CurrentCANBaud -1357|Decimal INT CurrentCAN bus BAUD (0=10k.1=20k.2=50k.3=125k 4=250k 5=5...
+ HSCO1Input GeneralStatus.Uptime 1981 |Decimal DINT Uptime
+ HSCO1Input GeneralStatus.FreeRunCounter 198976 |Decimal DINT Free Running Counter
+ HSCOlInput GeneralStatus.DateYear 2026 |Decimal INT
+ HSCO1Input GeneralStatus.DateMonth &|Decimal INT
+ HSCO1Input GeneralStatus.DateDay S|Decimal INT
+ HSCO1Input GeneralStatus. TimeHour 10|Decimal INT
+ HSCO1Input GeneralStatus. TimeMinute 52|Decimal INT
+ HSCO1Input GeneralStatus. TimeSecond 27 |Decimal INT
HSCO1Input GeneralStatus.Device Temperature 1 37.0|Float REAL e ature s Celsius)
HSCO1Input GeneralStatus.Device Temperature2 37.996094 |Float REAL = s Celsius)
+ HSCOTInput. 15.DIP! p 0 |Decimal INT
+HSCO1Input. 15.DIP! urrent Decimal INT

+ HSCO01Input GeneralStatus EthPort1 Status Decimal INT
+ HSCO01Input GeneralStatus EthPort2Status Decimal INT

o
] 1=LinkUp. Bit1: 1=Mirror)
1
+ HSCO1Input GeneralStatus EthSwitchMode 0|Decimal INT
1
3

. 1=LinkUp. Bit1: 1=Mirror)

able.1=Enabled: Bitl: 0=Li
ed.1=

+ HSCO1Input GeneralStatus DLRStatus Decimal INT gs
+ HSCO1Input GeneralStatus NTPStatus Decimal INT 0=Disabled, 1=Enabled: Bit1: 0=NotLo
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HSCO1Input GeneralStatus PTPStatus 0 |Decimal INT PTP Status (Bitl: 0=Disabled,1=Enabled; Bitl: 0=NotLocked.1=
HSCO1Input GeneralStatus Reserved 0 |Decimal DINT Module General Status
1+ HSCO1Input Digitalinputs 0|Decimal INT Digital Input Value (DI0 to DI7)
'+ -HSCO1Input DigitalOutputs. 15 |Decimal INT Digital Output Value (D00 to DO3)
= 'HSCO1Input Analoginputs {-..}|Float REAL[4] Analog Input Value (Al to Al3)
- HSCOTInputAnaloglnputs[0] -0.019544€75 |Float REAL Analog Input Value (AlD to Al3)
- HSCOInputAnaloglnputs[1] -0.020085€48 |Float REAL Analog Input Value (AID to Al3)
- HSCOInputAnaloglnputs[2] -0.019545022 |Float REAL Analog Input Value (AID to Al3)
- HSCOTInputAnaloglnputs[3] -0.019544€98 |Float REAL Analog Input Value (AID to Al3)
- HSCOlInputAnalogOutput 0.0 Float REAL Analog Output Value (AQO)
[="HSC01Input DigitalCounters {...} AparianHSCCounterStatus[8] | Digital Input Counter Status
[='HSCO01Input DigitalCounters[0] {...} AparianHSCCounterStatus Digital Input Counter Status
—HSCOInput DigitalCounters[0]. Enabled 1 |Decimal BOOL The Digital Input Counter has been enabled
—~HSCO1Input DigitalCounters[0]. HoldHard 0 |Decimal BOOL The Counter Value is being held atthe current value, because
—HSCOInput DigitalCounters[0]. HoldSoft 0 |Decimal BOOL The Counter Value is being held atthe current value, because t
—HSCOTInput DigitalCounters[0] ResetHard 0 |Decimal BOOL The Counter Value is reset to the configured init value, because
- HSCOTInput DigitalCounters[0] ResetSoft 0 |Decimal BOOL The Counter Value is resetto the configured init value, because
- HSCOTInput DigitalCounters[0] SetHard 0 |Decimal BOOL The Counter Value is setto the value in the data exchange from
- HSCOTInput DigitalCounters[0].SetSoft 0 |Decimal BOOL The Counter Value is setto the value in the data exchange from...
- HSCOTInput DigitalCounters[0].Direction 0 |Decimal BOOL When the mode for the Dlis basic count. this will indicate the co...
- HSCOTInput DigitalCounters[0].InputStuckOffAlarm 0 |Decimal BOOL The Off Alarm will be activated when digital input has been low ...
- HSCOTInput DigitalCounters[0].InputStuckOnAlarm 0 |Decimal BOOL The On Alarm will be activated when digital inputhas been high...
- HSCOInput DigitalCounters[0].FrequencyHighAlarm 0 |Decimal BOOL The Frequency High Alarm will be activated when digital inputfr...
~HSCOInput DigitalCounters[0].FrequencyLowAlarm 0 |Decimal BOOL The Frequency Low Alarm will be activated when digital input fr...
-+ 'HSCO01Input DigitalCounters[0].CountValue 3 |Decimal DINT The current count value for the digital input
—HSCOInput DigitalCounters[0]. Frequency 0.0 |Float REAL The currentfrequency value for the digital input
—HSCOlInput DigitalCounters[0] Period 0.0|Float REAL The current period value for the digital input
'+ 'HSCO01Input DigitalCounters[1] {...} AparianHSCCounterStatus Digital Input Counter Status
[+ HSC01Input DigitalCounters[2] {...1 AparianHSCCounterStatus Digital Input Counter Status
[+ HSCO01Input DigitalCounters[3] {...1 AparianHSCCounterStatus Digital Input Counter Status
[+ 'HSCO01Input DigitalCounters[4] {...1 AparianHSCCounterStatus Digital Input Counter Status
[+ HSCO1Input DigitalCounters[5] docol AparianHSCCounterStatus Digital Input Counter Status
[+ HSCO1Input DigitalCounters[6] Hocol AparianHSCCounterStatus Digital Input Counter Status
[+ HSCO1Input DigitalCounters[7] {. AparianHSCCr Digital Input Counter Status
[='HSCO01Input DigitalOutputStatus {. AparianHSCDigitalOutputStat...| Digital Output Status
[='HSCO1Input DigitalOutputStatus[0] {...} AparianHSCDigitalOutputStat...| Digital Output Status
- HSCOTInput DigitalOutputStatus[0]. Enabled 1|Decimal BOOL The digital outputhas been enabled.
~HSCO01Input DigitalO 0].C: d 0 [Decimal BOOL N/A
—~HSCO01Input DigitalOutputStatus[0]. OverrideOn 0 |Decimal BOOL The current output value has been forced to on from the overrid
—HSCO1Input DigitalOutputStatus[0]. OverrideOff 0|Decimal BOOL The current output value has been forced to off from the overrid
—HSCO1Input DigitalOutputStatus[0] Zoned 0|Decimal BOOL Vhen the mode for the DO is Counter and the reference DI Cou
—HSCO1Input DigitalOutputStatus[0] Zone 1 0|Decimal BOOL When the mode for the DO is Counter and the reference DI Cou
—~HSCO01Input DigitalOutputStatus[0] Zone2 0 [Decimal BOOL When the mode for the DO is Counter and the reference DI Cou
- HSCOTInput DigitalOutputStatus[0] Zone3 0 [Decimal BOOL When the mode for the DO is Counter and the reference DI Cou
- HSCOTInput DigitalO 0].Zone4 0|Decimal BOOL When the mode for the DO is Counter and the reference DI Cou...
+'HSCO1Input DigitalOutputStatus[0]. PWMPeriod 0 [Decimal DINT When the DO has been configured for the PWM mode, this is th...
- HSCOTInput DigitalOutputStatus[0]. PWMDutyCycle 0.0|Float REAL When the DO has been configured for the PWM mode, this is th...
+ HSCO1Input DigitalOutputStatus[0]. Reserved 0|Decimal DINT NJA
'+ 'HSCO01Input DigitalOutputStatus[1] {...} AparianHSCDigitalOutputStat...| Digital Output Status
'+ 'HSCO01Input DigitalOutputStatus[2] {...} AparianHSCDigitalOutputStat .| Digital Output Status
[+ HSCO01Input DigitalOutputStatus[3] {...1 AparianHSCDigitalOutputStat. .| Digital Output Status
[="HSCO01Input AnaloglnputStatus {...1 AparianHSCAnaloginputStat.. | Analog Input Status
[="HSC01Input AnaloglinputStatus[0] {...1 AparianHSCAnaloginputStatus| Analog Input Status
’—HSC(HInpmAnanglnpuBtam;[()] LoAlarm 1|Decimal BOOL This will be setwhen the current Al value is lower than the config
}—I—lSlenpulAnalogInpuBtaIus[ﬂ] LoLoAlarm 1|Decimal BOOL This will be setwhen the current Al value is lower than the config...
—HSCO01Input AnaloginputStatus[0] HiAlarm 0 |Decimal BOOL This will be setwhen the current Al value is lower than the config
- HSCO01Input AnaloginputStatus[0] HiHiAlarm 0 |Decimal BOOL This will be setwhen the current Al value is lower than the config
- HSCO01Input AnaloginputStatus[0] Lo Threshold 0 |Decimal BOOL When the Al is configured to have a counter, then this bitwill be
—HSCO01Input AnaloginputStatus[0] HiThreshold 0 |Decimal BOOL When the Al is configured to have a counter, then this bitwill be
—HSCO1Input Anal 0].Calib actoryCurrentOk 0 |Decimal BOOL Factory Calibration for Al current has been successfully loaded
—HSCO1Input Anal 0].Calib actoryVoltageOk 0 |Decimal BOOL Factory Calibration for Al voltage has been successfully loaded
—HSCO01Input AnaloginputStatus[0].CalibrationUserCurentOk 0 |Decimal BOOL User Calibration for Al current has been successfully loaded
HSCOTInput A 0].Calil geOk 0 |Decimal BOOL User Calibration for Al voltage has been successfully loaded
HSCOTInput A tatus[0].A aled —0.0159942¢€88 |Float REAL The current scaled analog input value (Enginerring Units)
[+ HSCO1Input A tatus[0].A tRaw —3 |Decimal INT The currentraw analog inputvalue
[+ HSCO1Input A 0].CurrentC 0 |Decimal DINT The current counter value forthe Al when the Counter Mode has
HSCOTInput A 0].CurrentFreq 0.0 Float REAL The current frequency ofthe Al when the Counter Mode has be
~HSCO1Input AnaloginputStatus[0]. CurrentPeriod 0.0 Float REAL The current period ofthe Al when the Counter Mode has been s
[+ 'HSCO1Input AnaloginputStatus[1] Hocoh AparianHSCAnaloglnputStatus| Analog Input Status
[+ 'HSCO1Input AnaloginputStatus[2] Hocoh AparianHSCAnaloglnputStatus| Analog Input Status
[+ 'HSCO1Input AnaloginputStatus[3] Hocoh AparianHSCAnaloglnputStatus| Analog Input Status
[+ HSCO1Input DIEventBufferCount 0 |Decimal INT Sequence of Events - Pending Count
[='HSCO1InputDIEvent Hocoh AparianHSCDIEvent Sequence of Events - Current Event Record
[+ HSCO1Input DIEvent Index 4 |Decimal DINT The eventindex of the last unloaded SOE event
- HSCOlnput DIEvent TimeStamp DT§2026-06-09—. .. Date/Time |LINT The eventtime stamp ofthe lastunloaded SOE event
[+ HSCO1Input DIEvent Point 1|Decimal SINT The pointthatis relevantfor this SOE event
[+ HSCOTInput DIEvent NewValue 1|Decimal SINT The current state ofthe Dl thattriggered the SOE event
[+ HSCO1Input DIEvent PrevValue 0 |Decimal SINT The previous state ofthe Dl thattriggered the SOE event
[+ HSCO1Input DIEvent ChangeXOR 1|Decimal SINT The XOR value between the current and previous Dl that has ch

Figure7.1 ¢ Logix¢ HSAnput Assembly Tag
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Operation

Name =z|a | Value €[ Style Data Type Description
(= -HSCO010utput {-..1 AparianHSCOutput
'+ 'HSCO010utput DigitalOutputCommand 15 |Decimal SINT When the DO mode is direct, this value will be the value written t
'+ HSCO10utput DigitalOutputForceOn 0 |Decimal SINT This output will force the specific output to the on state (regardle
'+ HSCO10utput DigitalOutputForceOff 0 |Decimal SINT This output will force the specific output to the off state (regardle
- HSCO010utput AnalogQutput 0.0 |Float REAL The value written to the Analog Output as a percentage (%).
= 'HSCO10utput DigitalCounterCommand {...} ApananHSCDigitalCounterC... | Operational commands that are sentfor the DI Counter values,
I='HSCO010utput DigitalCounterCommand[0] {...} ApananHSCDigitalCounterC... | Operational commands that are sentfor the DI Counter values,
- HSCO10utputDigitalCounterCommand[0].Haold 0 |Decimal BOOL When this bit is set. itwill hold the current counter value ofthe DI .
~HSCO010utputDigitalCounterCommand[0].Reset 0 |Decimal |EOOL When this bit is set. itwill resetthe current counter value ofthe D...
~HSCO010utput DigitalCounterCommand[0]. Set 0 |Decimal |EGGL When this bit is set, itwill setthe current counter value ofthe DIt
—HSC010utput DigitalC ounterCommand[0]. Direction 0 |Decimal BOOL The countdirection of the basic count DI. When 0 - the value will
[+ HSC010utput DigitalCounterCommand[0]. SetValue 0 |Decimal DINT The value that the DI counter will be setto when the Set bit has
1+ 'HSCO10utput DigitalCounterCommand([1] fooal AparianHSCDigitalCounterC_.. | Operational commands that are sent for the DI Counter values.
[+ 'HSCO010utput DigitalCounterCommand|[2] locohy ApananHSCDigitalCounterC.. | Operational commands that are sentfor the DI Counter values
'+ HSCO10utput DigitalCounterCommand([3] {---1} AparianHSCDigitalCounterC.. | Operational commands that are sentfor the DI Counter values
'+ HSCO10utput DigitalCounterCommand[4] {...} ApananHSCDigitalCounterC... | Operational commands that are sentfor the DI Counter values,
'+ 'HSCO10utput DigitalCounterCommand]5] {...} ApananHSCDigitalCounterC... | Operational commands that are sentfor the DI Counter values,
'+ 'HSCO10utput DigitalCounterCommand|6] {...} ApananHSCDigitalCounterC... | Operational commands that are sentfor the DI Counter values,
[+ HSCO10utput DigitalCounterCammand[7] {...} ApananHSCDigitalCounterC... | Operational commands that are sentfor the DI Counter values,
|="HSC010utput Digital QutputPWM {...} AparianHSCDigitalOutpulCm... | When the DO has been configured as a Pulse or PWM mode. t.
|='HSC010utput Digital QutputPWM[0] locohy AparianHSCDigitalOutpulCmd | When the DO has been configured as a Pulse or PWM mode. t
-HSOCH Output Digital OutputPWM[0].PWMPeriod 0 |Decimal DINT When the DO has been configured for the PWM mode, this is th
“Hscol Output Digital OutputPWM[0].PWMDutyCycle 0.0 |Float REAL When the DO has been configured for the PWM mode, this is th
[+ 'HSCO010utput Digital OutputPWM[1] fooal AparianHSCDigitalOutpulCmd | When the DO has been configured as a Pulse or PWM mode. t
[+'HSCO010utput Digital OutputPWM[2] locohy AparianHSCDigitalOuipulCmd | When the DO has been configured as a Pulse or PWM mode. t
[+ HSCO010utput Digital OutputPWM[3] li5c ot AparianHSCDigitalOutputCmd | When the DO has been configured as a Pulse or PWM mode, t
= HSCO010utput AnalogCounterCommand {...} AparanHSCAnalogCounterC...| Operational commands that are sentfor the Al Counter values.
I_T_|'HSOD1GummAnalogCounherCommand[D] {...} AparanHSCAnalogCounterC...| Operational commands that are sentfor the Al Counter values.
‘ |—HSOCI1 QutputAnalogCounterCommand[0].Hold 0 |Decimal BOOL When this bit is set. itwill hold the current counter value ofthe Al ...
- HSCO010utputAnalogCounterCommand[0].Reset 0 |Decimal |EOOL When this bitis set. itwill resetthe current counter value of the Al..
—HSC010utputAnalogCounterCommand[0]. Set 0 |Decimal |EOOL When this bit is set. itwill setthe current counter value ofthe Al't.
~HSC010utputAnalogCounterCommand[0].Direction 0 |Decimal BOOL The count direction of the basic count Al. When 0 - the value will...
+'HSC010utputAnalogCounterCommand[0] SetValue 0 |Decimal DINT The value thatthe Al counter will be setto when the Setbithas ...
[+'HSC010utput AnalogCounterCommand[1] {...} AparianHSCAnalogCounterC...| Operational commands that are sentfor the Al Counter values.
[+'HSC010utput AnalogCounterCommand([2] {.n.} AparianHSCAnalogCounterC...| Operational commands that are sentfor the Al Counter values.
[+ 'HSCO10utput AnalogCounterCommand][3] {--.} AparianHSCAnalogCounterC...| Operational commands that are sent for the Al Counter values
1+ -HSCO010utput DIEventConfirmindex 4 |\Decimal DINT The eventindex sent to the module to confirm that the currentev

Figure7.2 ¢ Logix¢ HSC Output Assembly Tag

7.2. MODBUS

When theHigh Speed Countenodulehas the Primary Interface set tather Modbus Client
or Modbus Serverthen thelOdatacan be exchanged via Modbus Holding Regigtdiy The

module has a fixed structure for the ModbbRand a configurable Modbus HR start offset.

See sectiord.9.2for more information regarding th#apping Start HRarameter.

Below are the mapping structures for the module data in the Modbus Holding Registers. The
first set of Modbus HRs are used to provide data from the module while the second set of

Modbus HRs are used to consume data from the Primary Interface.
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7.2.1. MAPPINGTRUCTUREGENERABTATUS

Register Type: Holding Registers
Offset from
Byte Date the Mapping
Parameter Length Type Start HR
parameter.

General Status

Bit 0 Config Valid

Configuration Valid (O=Invalid, 1=Valid)

Bit 11 EipOwned

EtherNet/IP Target: (0=Not-Owned, 1=Owned)
Bit 2 T Modbus Online

Modbus Status (0=0ffline,1=0nline)

Bit 31 Power 1 Ok

Power Input 1 (0=0Off, 1=0n) 2 INT 0
Bit 4 1 Power 2 Ok

Power Input 2 (0=0Off, 1=0n)

Bit 51 Controller Run Mode

Controller Mode (0=Program, 1=Run)
Bit 6 RTC Valid

Real-Time Clock Status (0=Fail, 1=0k)
Bit 71 CANbus Ok

CAN Bus Status (0=Fail, 1=0Kk)

Reserved 2 INT 1

Config uration CRC

) . 2 INT 2

Configuration Checksum
Current CAN Baud
Current CAN bus BAUD
0 - 10k
1-20k
2 - 50k
3 - 125k 2 INT 3
4 - 250k
5 - 500k
6 - 800k
7-1M
Upt?me . 4 DINT 4
Uptime in seconds.
Free R

ree Run CFounter 4 DINT 6
Free Running Counter.
Date-Year 2 INT
Date-Month 2 INT
Date-Day 2 INT 10
Time-Hour 2 INT 11
Time-Minute 2 INT 12
Time-Second 2 INT 13
TemperatureOl

. . 4 REAL 14

Device Temperature (Degrees Celsius).
T 2

emperatureo . 4 REAL 16
Device Temperature (Degrees Celsius).
DIP Switch at Startup 2 INT 18
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DIP Switches at startup.

DIP Switch Current
DIP Switches current.

2 INT 19

Ethernet Port A Status
Bit 01 Link

07 Down

1-Up

Bit 17 Mirror

07 Disabled

17 Enabled

2 INT 20

Ethernet Port B Status
BitOi Link

07 Down

1-Up

Bit 1 7 Mirror

01 Disabled

171 Enabled

2 INT 21

Ethernet Switch Mode
07 Switch
17 Split Port

2 INT 22

Device Level Ring (DLR) Status
Bit 0: O - Disable, 1 - Enabled

Bit 1: O - Linear, 1 - Ring

Bit 2: 0 - Normal, 1 - Fault

2 INT 23

Network Time Protocol (NTP) Status
Bit 0: O - Disabled, 1 - Enabled
Bit 1: 07 Not Locked, 1 - Locked

2 INT 24

Precision Time Protocol (PTP) Status
Bit 0: O - Disabled, 1 - Enabled
Bit 1: 07 Not Locked, 1 - Locked

2 INT 25

Reserved

4 DINT 26

Table7.1 ¢ Modbus Mapping Structurtor General Status

7.2.2. MAPPINGTRUCTUREINPUTIODATA

Register Type:

Holding Registers

Parameter

Offset from
Byte Date the Mapping

Length Type Start HR

parameter.

Digital Input s

Bit 0: Digital Input O
Bit 1: Digital Input 1
é

Bit 7: Digital Input 7

2 INT 28

Digital Outputs

Bit O: Digital Output O
Bit 1: Digital Output 1
é

Bit 3: Digital Output 3
Bit 47 7: Reserved

2 INT 29
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Analog Inputs

Analog Input Value (AlO to AI3) 16 REAL[4] 30

Analog Ou tput 4 REAL 38

Table7.2 ¢ Modbus Mapping Structure fdnput IO Data
7.2.3. MAPPINGSTRUCTUREDIGITAINPUTCOUNTERTATUS

Register Type: Holding Registers

Offset from
Byte Date the Mappin

RIS Ler{gth Type Start FI)-IpR ’
parameter.

Digital Input 0 Status

Bit 01 Enabled

The Digital Input Counter has been enabled.

Bit 17 Hold Hard

The Counter Value is being held at the current value, because of

another digital input that has a command to hold the value has a high

input.

Bit 2 1 Hold Soft

The Counter Value is being held at the current value, because the hold

option has been set in the data exchange from the Primary Interface.

Bit 31 Reset Hard

The Counter Value is reset to the configured Init value, because of

another digital input that has a command to reset the value has a high

input.

Bit 4 1 Reset Soft

The Counter Value is reset to the configured Init value, because the

reset option has been set in the data exchange from the Primary

Interface.

Bit51 Set Hard

The Counter Value is set to the value in the data exchange from the

Primary Interface, because of another digital input that has a command

to set the value has a high input. 4 DINT 40

Bit6 i Set Soft

The Counter Value is set to the value in the data exchange from the

Primary Interface, because the reset option has been set in the data

exchange from the Primary Interface.

Bit 77 Down Direction

When the mode for the Dl is basic count, this will indicate the count

direction (up or down) for the counter. The count direction is in the data

exchange from the Primary Interface.

Bit 8 7 Input Stuck Off Alarm

The Off Alarm will be activated when digital input has been low for

longer than the time configured in the Off Alarm parameter.

Bit 97 Input Stuck On Alarm

The On Alarm will be activated when digital input has been high for

longer than the time configured in the On Alarm parameter.

Bit 10 i Frequency High Alarm

The Frequency High Alarm will be activated when digital input

frequency is lower than the configured Freq. High Alarm.

Bit 11 i Frequency Low Alarm

The Frequency Low Alarm will be activated when digital input

frequency is lower than the configured Freq. Low Alarm.

Digital Input 0 Count Value 4 DINT 42
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The current count value for the digital input.

Digital Input 0 Frequency

The current frequency value for the digital input. 4 REAL a4
Digital Input 0 Period

Thgtle currepnt period value for the digital input. 4 REAL 46
Digital Input 1 Status 4 DINT 48
Digital Input 1 Count Value 4 DINT 50
Digital Input 1 Frequency 4 REAL 52
Digital Input 1 Period 4 REAL 54
Digital Input 2 Status 4 DINT 56
Digital Input 2 Count Value 4 DINT 58
Digital Input 2 Frequency 4 REAL 60
Digital Input 2 Period 4 REAL 62
Digital Input 3 Status 4 DINT 64
Digital Input 3 Count Value 4 DINT 66
Digital Input 3 Frequency 4 REAL 68
Digital Input 3 Period 4 REAL 70
Digital Input 4 Status 4 DINT 72
Digital Input 4 Count Value 4 DINT 74
Digital Input 4 Frequency 4 REAL 76
Digital Input 4 Period 4 REAL 78
Digital Input 5 Status 4 DINT 80
Digital Input 5 Count Value 4 DINT 82
Digital Input 5 Frequency 4 REAL 84
Digital Input 5 Period 4 REAL 86
Digital Input 6 Status 4 DINT 88
Digital Input 6 Count Value 4 DINT 90
Digital Input 6 Frequency 4 REAL 92
Digital Input 6 Period 4 REAL 94
Digital Input 7 Status 4 DINT 96
Digital Input 7 Count Value 4 DINT 98
Digital Input 7 Frequency 4 REAL 100
Digital Input 7 Period 4 REAL 102

Table7.3 ¢ Modbus Mapping Structure for Digital Input Counter Status

7.2.4. MAPPINGTRUCTUREDIGITAIOUTPUTSTATUS

Register Type: Holding Registers
Offset from
Byte Date the Mapping
el Length Type Start HR
parameter.
Digital Output 0 Status
Bit 01 Enabled
4 DINT 104
The digital output has been enabled. 0
Bit 17 Command
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N/A.

Bit 27 Override On

The current output value has been forced to on from the override value
in the data exchange from the Primary Interface.

Bit 31 Override Off

The current output value has been forced to off from the override value
in the data exchange from the Primary Interface.

Bit41i Zone 0

When the mode for the DO is Counter and the reference DI Counter
value is between the Zone 0 Low and High Value, then this bit will be
on.

Bit5i Zone 1

When the mode for the DO is Counter and the reference DI Counter
value is between the Zone 1 Low and High Value, then this bit will be
on.

Bit6i Zone 2

When the mode for the DO is Counter and the reference DI Counter
value is between the Zone 2 Low and High Value, then this bit will be
on.

Bit 71 Zone 3

When the mode for the DO is Counter and the reference DI Counter
value is between the Zone 3 Low and High Value, then this bit will be
on.

Bit 81 Zone 4

When the mode for the DO is Counter and the reference DI Counter
value is between the Zone 4 Low and High Value, then this bit will be
on.

Digital Output0 PWM Period

When the DO has been configured for the PWM mode, this is the
current PWM period value (in us) received from the data exchange 4 DINT 106
from the Primary Interface. When the DO has been configured for
Pulse Mode, then this will be the pulse period when the digital output is
triggered.

Digital Output 0 PWM Duty Cycle
When the DO has been configured for the PWM mode, this is the 4 REAL 108
current PWM duty cycle (0 - 100%) value received from the data
exchange from the Primary Interface.

Reserved 4 DINT 110
Digital Output 1 Status 4 DINT 112
Digital Output 1 PWM Period 4 DINT 114
Digital Output 1 PWM Duty Cycle 4 REAL 116
Reserved 4 DINT 118
Digital Output 2 Status 4 DINT 120
Digital Output 2 PWM Period 4 DINT 122
Digital Output 2 PWM Duty Cycle 4 REAL 124
Reserved 4 DINT 126
Digital Output 3 Status 4 DINT 128
Digital Output 3 PWM Period 4 DINT 130
Digital Output 3 PWM Duty Cycle 4 REAL 132
Reserved 4 DINT 134
Table7.4 ¢ Modbus Mapping Structure for Digit@utput Status
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7.2.5. MAPPINGTRUCTUREANALOAQNPUTSTATUS

Register Type:

Holding Registers

Parameter

Byte Date
Length Type

Offset from
the Mapping
Start HR
parameter.

Analog Input 0 Status
Bit 07 Low Alarm

This will be set when the current Al value is lower than the configured
Low Alarm.

Bit 17 Low-Low Alarm

This will be set when the current Al value is lower than the configured
Low-Low Alarm.

Bit 2 i High Alarm

This will be set when the current Al value is lower than the configured
High Alarm.

Bit 31 High-High Alarm

This will be set when the current Al value is lower than the configured
High-High Alarm.

Bit 47 Low Threshold

When the Al is configured to have a counter, then this bit will be set
when the current Al value is less than the configured low threshold.

Bit 57 High Threshold
When the Al is configured to have a counter, then this bit will be set

when the current Al value is greater than the configured high threshold.

Bit 6 i Factory Calibration for Current Ok

Factory Calibration for Al current has been successfully loaded.
Bit 7 i Factory Calibration for Voltage Ok

Factory Calibration for Al voltage has been successfully loaded.
Bit 8 1 User Calibration for Current Ok

User Calibration for Al current has been successfully loaded.
Bit 9 i User Calibration for Voltage Ok

User Calibration for Al voltage has been successfully loaded.

4 DINT

136

Analog Input O Scaled Value
The current scaled analog input value.

4 REAL

138

Analog Input 0 Raw
The current raw analog input value.

2 INT

140

Reserved

2 INT

141

Analog Input 0 Count Value

The current counter value for the Al when the Counter Mode has been
set to Count High.

4 DINT

142

Analog Input 0 Frequency
The current frequency of the Al when the Counter Mode has been set
to Count High.

4 REAL

144

Analog Input 0 Period

The current period of the Al when the Counter Mode has been set to
Count High.

4 REAL

146

Analog Input 1 Status

DINT

148

Analog Input 1 Scaled Value

REAL

150

Analog Input 1 Raw

INT

152

Reserved

INT

153

Analog Input 1 Count Value

DINT

154

Analog Input 1 Frequency

Al ININ|AMP>

REAL

156
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Analog Input 1 Period 4 REAL 158
Analog Input 2 Status 4 DINT 160
Analog Input 2 Scaled Value 4 REAL 162
Analog Input 2 Raw 2 INT 164
Reserved 2 INT 165
Analog Input 2 Count Value 4 DINT 166
Analog Input 2 Frequency 4 REAL 168
Analog Input 2 Period 4 REAL 170
Analog Input 3 Status 4 DINT 172
Analog Input 3 Scaled Value 4 REAL 174
Analog Input 3 Raw 2 INT 176
Reserved 2 INT 177
Analog Input 3 Count Value 4 DINT 178
Analog Input 3 Frequency 4 REAL 180
Analog Input 3 Period 4 REAL 182
Table7.5 ¢ Modbus Mapping Structure for Analog Input Status
7.2.6. MAPPINGSTRUCTUREDIGITAINPUTEVENTS
Register Type: Holding Registers
Offset from
Byte Date the Mapping
PEVEIIEELS Length Type Start HR
parameter.
Event Buffer Count
The number of SOE events in the module buffer than needs to be 2 INT 184
unloaded.
Reserved 2 INT 185
Event Index
The event index of the last unloaded SOE event. 4 DINT 186
Event Time Stamp
LINT 1
The event time stamp of the last unloaded SOE event. 8 88
Event Point
The point that is relevant for this SOE event. 2 INT 192
Event New Value
. 2 INT 193
The current state of the DI that triggered the SOE event.
Event Previous Value
2 INT 194
The previous state of the DI that triggered the SOE event. o
Event Change XOR . 5 INT 195
The XOR value between the current and previous DI that has changed.
Reserved 4 DINT 196
Table7.6 ¢ Modbus Mapping Structure for Digital Input Events
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7.2.7. MAPPINGTRUCTUREOUTPUTODATA

Register Type:

Holding Registers

Parameter

Date
Type

Byte
Length

Offset from
the Mapping
Start HR
parameter.

Digital Output Value

When the DO mode is direct, this value will be the value written to the
DO points. When the DO mode is Pulse, the pulse will be started once
this bit value transitions from zero to one.

Bit 0: Digital Output 0
Bit 1: Digital Output 1
é

Bit 3: Digital Output 3

2 INT

300

Digital Output Force On
This output will force the specific output to the on state (regardless of
the current configuration or state).

Bit O: Digital Output O
Bit 1: Digital Output 1
é

Bit 3: Digital Output 3

2 INT

301

Digital Output Force Off

This output will force the specific output to the off state (regardless of
the current configuration or state).

Bit O: Digital Output O
Bit 1: Digital Output 1
é

Bit 3: Digital Output 3

2 INT

302

Reserved

2 INT

303

Analog Output Value
The value written to the Analog Output as a percentage (%).

4 REAL

304

Table7.7 ¢ Modbus Mapping Structure fautput1O Data

7.2.8. MAPPINGSTRUCTUREDIGITAINPUTCOMMAND

Register Type:

Holding Registers

Parameter

Date
Type

Byte
Length

Offset from
the Mapping
Start HR
parameter.

Digital Input 0 Command

Bit 0: Hold

When this bit is set, it will hold the current counter value of the DI
regardless of the triggers.

Bit 1: Reset

When this bit is set, it will reset the current counter value of the DI to
the Init value.

Bit 2: Set

2 INT

306
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When this bit is set, it will set the current counter value of the DI to the
Set Value variable in this tag structure.

Bit 3: Direction

The count direction of the basic count DI. When 0 - the value will
count up, when 1 - the value will count down.

Reserved 2 INT 307
Digital Input 0 Set Value

The value that the DI counter will be set to when the Set bit has been 4 DINT 308
triggered.

Digital Input 1 Command 2 INT 310
Reserved 2 INT 311
Digital Input 1 Set Value 4 DINT 312
Digital Input 2 Command 2 INT 314
Reserved 2 INT 315
Digital Input 2 Set Value 4 DINT 316
Digital Input 3 Command 2 INT 318
Reserved 2 INT 319
Digital Input 3 Set Value 4 DINT 320
Digital Input 4 Command 2 INT 322
Reserved 2 INT 323
Digital Input 4 Set Value 4 DINT 324
Digital Input 5 Command 2 INT 326
Reserved 2 INT 327
Digital Input 5 Set Value 4 DINT 328
Digital Input 6 Command 2 INT 330
Reserved 2 INT 331
Digital Input 6 Set Value 4 DINT 332
Digital Input 7 Command 2 INT 334
Reserved 2 INT 335
Digital Input 7 Set Value 4 DINT 336

Table7.8 ¢ Modbus Mapping Structure for Digital Input Command

7.2.9. MAPPINGTRUCTUREDIGITAIOUTPUTCOMMAND

Register Type: Holding Registers
Offset from
Byte Date the Mapping
PRI Length Type Start HR
parameter.
Digital Output0 PWM Period
When the DO has been configured for the PWM mode, this is the
PWM period value (in us) that will be sent to the module. When the 4 DINT 338
DO has been configured for Pulse Mode, then this will be the pulse
period (in us) sent to the module.
Digital Input 0 PWM Duty Cycle
When the DO has been configured for the PWM mode, this is the 4 REAL 340
current PWM duty cycle (0 - 100%) value sent to the module.
Digital Output 1 PWM Period 4 DINT 342
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Digital Input 1 PWM Duty Cycle 4 REAL 344
Digital Output 2 PWM Period 4 DINT 346
Digital Input 2 PWM Duty Cycle 4 REAL 348
Digital Output 3 PWM Period 4 DINT 350
Digital Input 3 PWM Duty Cycle 4 REAL 352

Table7.9 ¢ Modbus Mapping Structure for Digital Output Command

7.2.10. MAPPINGSTRUCTUREANALOGNPUTCOMMAND

Register Type: Holding Registers
Offset from
Byte Date the Mapping
RIS Length Type Start HR
parameter.
Analog Input 0 Command
Bit 0: Hold
When this bit is set, it will hold the current counter value of the Al
regardless of the triggers.
Bit 1: Reset
When this bit is set, it will reset the current counter value of the Al to
the Init value. 2 INT 354
Bit 2: Set
When this bit is set, it will set the current counter value of the Al to the
Set Value variable in this tag structure.
Bit 3: Direction
The count direction of the basic count Al. When 0 - the value will
count up, when 1 - the value will count down.
Reserved 2 INT 355
Analog Input 0 Set Value
The value that the Al counter will be set to when the Set bit has been 4 DINT 356
triggered.
Analog Input 1 Command 2 INT 358
Reserved 2 INT 359
Analog Input 1 Set Value 4 DINT 360
Analog Input 2 Command 2 INT 362
Reserved 2 INT 363
Analog Input 2 Set Value 4 DINT 364
Analog Input 3 Command 2 INT 366
Reserved 2 INT 367
Analog Input 3 Set Value 4 DINT 368

Table7.10 ¢ Modbus Mapping Structure for Analog Input Command
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7.2.11. MAPPINGTRUCTUREDIGITAINPUTCONFIRMNDEX

Register Type: Holding Registers
Offset from
Byte Date the Mapping
Parameter Length Type Start HR
parameter.

Digital Input Event Confirmation Index

The event index sent to the module to confirm that the current event
has been copied and that the next event can be unloaded. This 4 DINT 370
should match the Event Index in the Input Assembly once the SOE
event has been processed.

Table7.11 ¢ Modbus Mapping Structure for Digital Output Command

7.3. DIGITAL INPUTS

TheHigh SpeedCounter (HSC) modukipports8 Digital Inputghat can be configured for
multiple counter configurationcommand, or time stamping sequence of events.

7.3.1. COUNTERS

The HSC module supporsx different counter types. Some of the counter types require
multiple digital inputswhich will consume other digital input3hus, certain counter types
can only be configured for certain digital inpEl)

The counter values calso be manipulated externally via software or hardware. ddwenter
values can be held at the current value (regardless of any triggers), rebetiab Value or

set to a specific value. See sectibi.1(for EtherNet/IP) or sectioid.2.9 (for Modbus)for
more information regarding the bits that can be set in the Diditput Command structures.
See sectiory.3.2for more information on the DI Command mode where the DI input (i.e.,
hardware)can manipulate the counter value.

7.3.1.1. BASIC COUNT

Each DI pointan be configured for Basic Cowartd it only uses one DI point. Each time the
DI point transitions from zero to one, it will triggiare counter to either increase or decrease.
The direction of thecount will be determined by theDirection bit in the Digital Input
Commandrom either the EtherNet/IP Input assembdy the ModbusHolding RegistersSee
section7.1.1for the EtherNet/IP mapping and secti@2.8for the Modbus mapping.

Below is the Basic Count logiith the various commands operations that can be provided
from the Operating Interface.
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COUNT UP | countoown | COUNT UP [ HOLD [cup [ Rreser [ cup | seT | COUNT UP

Digital Input n
(Count)

HARDWARE

| |
Cmd - Direction | |

| ] | | | | | | | | |
| | | | | | | | | | |
_— | | ] | | | | | | | |
| | | | | l l | | | | | |
| | | | | | | | | | | | |
Cmd - Hold I \ [ \ [ I \ [ I \ [ [ \
- - - - | | - - - -
he | | | | | | | | - | | | |
[ omaReet || o o
8 1 | 1 | 1 1 | 1 | | 1 1 |
| | | | | | | | | | [ | | |
Cmd - Set Value ——p—————————— 4t — g —t——— : 6 Ikiriiﬁiii#\ 7777777
L L T e A R
oma-se | o A N I
- - + + + + + | +
g count 1 2 3 2 1 2 3 3 3 400 166 7 8 9
Figure7.3 ¢ Basic Count Logic
7.3.1.2. COUNWITHDIRECTION

The Count / Direction configuration consumes two DI points, because the first DI point
triggers theincrease or decrease while the second DI point determines the direction of the
count. For thisreason, only DIO, DI2, DI4, and DI6 can be configured to use the Count /
Direction mode, because theext DI point will be used for the direction (i.e., DI1, DI3, DI5,
and DI7).

Whenthe direction D(DI1, DI3, DI5, or DIgpint iszero, then the counter value will increase
each time the trigger DI pointDIO, DI2, DI4, or Di@ansitions from zero to one. If the
direction DI point i®ne, then the counter value will decrease each time the trigger DI point
transitions from zero to one.

Below is theCount with Directiorogic with the various commands operations that can be
provided from the Operating Interface.
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COUNT UP | countoown COUNT UP | HOLD [cup [ ReseT [ cup [ seET | GOUNT UP

Digital Input n
(Count)

HARDWARE

Digital Input n+1
(Direction)

1 I | | | | | | | | | |

| | | | | | | | | | | |

| | | ] | ] 1 | ] | | ]

| | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | |

e - reld A N S S O S N S S N

==

y  Cmd - Reset [ \ [ [ I \ [ [ \ \ I \ [ [ \ \

g | | | | | | | | | | | | | | | |

Iz 1 I 1 I I I 1 I I I | I 1 1 I I

2 | | | | | | | | | | | | (D | | | |
Cmd - SetValue ——f+———F————-——-d4———-F———F+———t————————— =4 =4 ——— : 6 ‘F,;,,,A‘,,,j,,,?r,,,

} } } } : } } } } } } : I \ | [

emaset L

+ + + * + + . t + | +
@ Count 1 2 3 2 1 2 3 3 3 400 166 7 8 9
Figure7.4 ¢ Countwith DirectionLogic
7.3.1.3. COUNT UP, COUNT DOWN

The Count Up, Count Down configuration consumes two DI points, because the first DI point
triggers(when the DI point transitions from zero to ore increase of the count while the
second DI pointriggers (when the DI point transitions from zero to ortee decreasef the

count. For this reason, only DIO, DI2, DI4, and DI6 can be configured to uSeuhe Up,
Count Dowrmode, becauséwo DI signals are required.

Below is the Count Up, Count Down logic with the various commands operations that can be
provided from the Operating Interface.

COUNT UP [ countoown ]| COUNT UP | HOLD [cup] reser | cup [ seT | COUNT UP

Digital Input n
(Count Up)
Digital Input n+1 : } }
(Count Down) | | |

I [ [ !

| | |

| | |

HARDWARE

Cmd - Hold

Cmd - Reset

SOFTWARE

I
|
|
T
I
Cmd - Set Value —————|
I
|
|
I

A I
| [ [ Il
[ ‘ ‘ |
Crmd - Set | | | |
N | | L
. | | [ \ | |
§ count 1 2 3 2 1 2 3 3 3 400 166 7 8 9
Figure7.5 ¢ CountUp, Count DowrLogic
Document No. D16004 Pagel07of 148

Revision B



Operation

7.3.1.4. QUADRATURE X1

The Quadrature X1 configuration consumes three DI points (ABZ), because thedi3t

points (A & Bjriggersthe change in the counter value (increase or decrebssed on when

which DI point transitions from zero to one, while the third DI pdif)tis used to reset the
counter valugwhen the DI point is high the SetValue provided in the operating interface

For this reason, only DIO and DI4 can be configured to use the Quadrature X1 mode, because
three DI signals are required.

Below is Quadrature X1 logic with the various commands operations that can be provided
from the Operating Interface.

COUNT UP COUNT DOWN [t T HOLD [con ] seT ] COUNT DOWN

Digital Input n

(A) F 3 » A 4 Y A 4 Y Y |_
Digital Input n+1
B)

HARDWARE

\ I I \
\ I I \
| l l |
[

Digital Input n+2 | : : }
[ I | \
[ | } : | \
Cmd - Hold } L } : }

" T T | T T

£ \ I . I \

= Cmd-SetValug ————p———— 4 —— +— 16— d——

s | I Lo [ |
\ | } \ \

Cmd - Set } L } }
— L

. | ' | | \

4 count 8 9 8 70 0 6 5

Figure7.6 ¢ Quadrature X1 Logic

7.3.1.5. QUADRATURE X2

The Quadrature X2 configuration consumes three DI points (ABZ), because the first two DI
points (A & B) triggers the change in the counter value (increase or decrease) based on when
which DI point transitions from zero to one, while the third DI pointig4)sed to reset the
counter value (when the DI point is high) to t8etValue provided in the operating interface

For this reason, only DIO and DI4 can be configured to use the Quadrature X2 mode, because
three DI signals are required.

Below is Quadrature X2 logic with the various commands operations that can be provided
from the Operating Interface.
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COUNT UP COUNT DOWN [ HoLD [ con [ seT | COUNT DOWN

Digital Input n

(A) V3 F 3 Y Y Y A 4 \ 4 |_
Digital Input n+1
(B)

Digital Input n+2

HARDWARE

| | | | | | | | ; | | | |

Cmd - Hold R I L e

w 1 1 I | | 1 | | | | | I | ! |

¥ I I | I | I | | i | \ \ |
2 Cmd-SetValue ————b —— N S R i 6JP777|77747—7+777+—

b I I | I | i | | Lo | | | |

¢ I | | | | i B | | | i |

I | | | | \ | | I | \ |

Cmd - Set | | | | | I o I } \ \ |

. —— ——— ] L

i count 6 7 8 9 8 7 6 501 -2 3 6 5 4 3

Figure7.7 ¢ Quadrature 2 Logic

7.3.1.6. QUADRATURE X4

The Quadrature X4 configuration consumes three DI points (ABZ), because the first two DI
points (A & B) triggers the change in the counter value (increase or decrease) based on when
which DI point transitions from zero to one, while the third DI pointig4)sed to reset the
counter value (when the DI point is high) to t8etValuegrovided in the operating interface

For this reason, only DIO and DI4 can be configured to use the Quadrature X4 mode, because
three DI signals are required.

Below is Quadrature X4 logic with the various commands operations that can be provided
from the Operating Interface.

COUNT UP COUNT DOWN [T ] [ Hoo T con ] seT | COUNT DOWN

Digital Input n 1 i 3 v 3 i v

(A)
|
[
I
I
I
|
|

Dlgltal Input n+1 |
I
|
|
l
|
|
|

HARDWARE

|
|
|
|
Digital Input n+2 |
|

| | | | | | | |_| | | | | | |

(Z) | | | | | | | | | | | | |
| ' ] | —— | ' | | I—— . ] L
Pl o] ‘ e i o S A I B
Cmd - Hold BRI N I
’ T T e
£ Cmd - Set Value k- r——:——\————q—Jl—-—l‘———‘L—+——‘L—v——:——\——:—aJ‘——+—i‘—+—l> iy Lo
@ | : | } } | I | : | } | } | }\ } | } \_J| | : | } | } | }
Cmd - set T T T O A O B A A KO A
| | 1 I | | | . L o . | . | ] | | 1 .
. I L \ \ [ oo 1 ol g [ [ I
# Count 123456789 998765430 -12-2-2-2-36625 4321

Figure7.8 ¢ Quadrature X Logic
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7.3.2. COMMAND
Each DI point can be configured for @emmandnode, which will allow that specific DI point
to manipulate the counter value of another DI point. When the DI point transitions from zero

to one, it will trigger the configured command to be executed.

The Reference Commaihes one ofive options:

Option Description
None No action will be taken.
Reset The referencd DI counter will be reset to zero.

The referencd DI counter value will be set to the value provided in the Dig
Output Command structure from the Primary Interface. See secfidnl (for

Set Static EtherNet/IP) or sectioii.2.9(for Modbus) for more information regarding the S
Value.

Set Value The referencd DI counter value will be set to the Reference Value parameter
in the configuration (i.e. Ref. Value). See sec8dfor more information.

Hold The refencd DI counter value will be paused

Table7.12 ¢ Reference Command Option

7.3.3. TIMESTAMP

The Hgh Speed Counter (HS@pdule supportsSequenceof-events (SOE) for the Digital
Input (DI) points. The HSC wiline stamp the exact time when the DI (configured for
Timestampingchanges state. These events can be unloaded via the primary interface by
writing the Event Confirmation Indexackto the HSC module. The HSC will neetldge its

local time synchronized to an external clock. This can be done using either Network Time
Protocol (NTP) or 1588 Precision Time Protocol (PTR).PTiPtime synchronization is
generally more accurate than NTP, which should be used when accurate time stamping is
required (less than 100us).

The relevant variables for the SOE unloading and reporting are shown below:

Variable Description

The number of SOE events in the module buffert theeds to be unloaded. Th

Event Buffer Count HSC module can buffer up to 16834 events.

Event Index The event index of the last unloaded SOE event.

The time stamp of the SOE event. Tikig 64bit number andwill be the number

Event Time Stamp of microseconds since 1 Jan 1970.

The point that is relevant for this SOE event.

Event Point NOTE:When the Bank Points have been selected for the Event Mode (in
Advancedpage of the configuration), then this wile zero.
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Event New Value The current state of the DI that triggered the SOE event.

Event Previous Value | The previous state of the DI that triggered the SOE event.

Event Change XOR The XOR value between the current and previous DI that has changed.

When theevent countis greater than zerothe first bufferedevent will be shown. Once the
event count returns to zero, the last unloaded event will be shown.

To unload an event, thEvent Index number provided in the Primary Interface (see above)
must be written to theEvent Confirm Index which the HSC module will receive via the Primary
Interface. See sectio7.1.1 (for EtherNet/IP) or sectiory.2.11 (for Modbus) for more
information regarding the Event Confirmation Index.

7.4. DIGITAL OUTPUTS

TheHigh Speed Counter (HSC) module supports 4 Digital Outputs that can be configured for
multiple modes Direct, Pulse, PWM, Countand Comms Ok

7.4.1. DIRECT

The digital output signal will directly match the value sent by the Primary Interfaee
section7.1.1(for EtherNet/IP) or sectioi.2.7 (for Modbus) for more information regarding
the Digital Output Value.

Command

Force On

SOFTWARE

Force Off

Digital Output

HARDWARE

Figure7.9 ¢ Digital Outputc Direct Logic

7.4.2. PULSE

When the output value received from the Primary Interface transitions from zero to one, then
the digital output will create a single pulse with the period provided byRNéM Periodn
the Digital Output Commantbr the specific DO in thBrimary InterfaceThe PWM Period is
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the time provided in microsecorsdSee sectiory.1.1 (for EtherNet/IP) or sectioid.2.9 (for
Modbus) for more information regarding tH&WM Periodvalue.

Command A ﬂ y

—

! l
\ [ | | \
4 ! | | \ \
£ Force On \ | | | \
o | 1
2 |
| : o - ‘
| | \ ‘ ‘
Force Off } : | | | | \ \
| | |
[
! I I [ \
| | N ] |
Set Period — ———| ——————— +———+————:——1——————0———i‘ ——————— ‘L ———————————
} : : : I : } [ \
|
A l | [
£ Digital Output |-| |
[S]
(14
< ] 1 |
: > —» — —» —
1s bs 5s 5s bs

Figure7.10¢ Digital Outputc Pulse Logic

7.4.3. PWM

The digital output will send out a continuous Pulse Width Modulation (PWM) signal, where
the pulse period and duty cyclalues argrovided by thePWM Periocand PWM Duty Cycle

in the Digital Output Commantbr the specific DO in thBrimary InterfaceSee section’.1.1

(for EtherNet/IP) or sectiof7.2.9 (for Modbus) for more information regarding theRWM
PeriodValue.

Force On | |

| I
[
[
Force Off |
g ‘
£ Lol [
3 | | | :
Set Period 4 F—————————————————— +—F———— 28 F———————————————— “+————— -
Lo |
o | |
[ | | |
Set Duty Cycle [25%}———————————| 50% ———— ‘LfL 77777777 I 80% —————————— Ao -
| | |
I I | |
I | | |

Internal Clock

i

INTERNAL

HARDWARE

I

Loy ' ‘ \ } I | [ —»
o e — N, g 1.6s

i1s | | 25 }15 | 1.6s

| | |

—r—
4s 4s 2s 2s
Figure7.11 ¢ Digital Outputc PWM Logic
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7.4.4. COUNTER

The digital output will be set based on the selected digital input counter value. The digital
counter is selected with the Ref. Counter parameter in the DO configuration. The Zone values
(O to 4) will determine when the digital output will be set high lhea the counter value of

the referencel digital input counter.

20—
18+

Zone 1 (12 - 18)

Count |
(Rety 107 \
|
|
|

SOFTWARE

Zone 0 (2-6)

Force On

Force Off

[ ]

Zone 0

INTERNAL

I
I
Zone 1 }
I

Digital Output | I

Figure7.12 ¢ Digital Outputc Counter Logic

HARDWARE

7.4.5. CoMmMSOK
When this mode is selected, the digital output will be on when the Primary Interface

communication is healthy, and will be off when the Primary Interface communication has
faulted.

7.5. ANALOG INPUTS

The Analog Inputs (Al) can be configured to provide a counter value based on the Al signal
crossing the configured High Threshold.
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increased the counter, the analog input value will first need to decrease to a
value lower than the Low Threshold before the counter will increase again
once the High Threshold is crossed.

@ NOTE:Once the analog input value has reached the High Threshold and

7.5.1. COUNTER

The Counter Mode will need to be set to Count High which will enable the counter
functionality for thespecific Al. The counter values can also be manipulated externally via
software. The counter values can be held at the current value (regardless of any triggers),
reset tothe Initial value or set to a specific value. See sectibi.1 (for EtherNet/IP) or
section7.2.10(for Modbus) for more information regarding the bits that can be set in the
Analog Input Command structures.

100 +

90 +

80 +

70 - Threshold High

60 - AN NN N Apan N A 4

HARDWARE

W WV VVTIVTOY
20 + i

10 +
0

R AR VIVAW AWM iAW RVAWA

Cmd - Direction

Cmd - Hold

Cmd - Reset

SOFTWARE

Cmd - SetValue -——————7———————

Cmd - Set

|
| |
| |
| |
I I
] ]
| |
| |
| |
| |
| |
| |
] ]
| |
| |
| |
| |
| I
| |
| |
| T
| |
| |
| |
| |
] ]
| |
1

Count 5 6 5 4 5 5 0 1 2 3 6 7 8

RESULT

Figure7.13 ¢ Analog Input Counter
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8. DIAGNOSTICS

8.1. LEDS

TheHSGrovides20 LEDs for diagnostics purposes.

DIGITAL INPUTS — DIGITAL OUTPUTS —
OO0 o0o0dooaod O O 0O O
0 1 2 % 4 5 6 7 0 1 2 3
[] ok [] EthernetA
[ Activity [] EthernetB
] Status [ rs232
[] CAN [] Rs485
Figure8.1 - Moduletop view
LED Description
Ok Indicates the system-level operation of the module.

Red: The module is not operating correctly. For example, if the module application
firmware has been corrupted or there is a hardware fault the module will have a red

Module LED.

Green (flashing) : The module has booted and is running correctly without any

application configuration loaded.

Green (solid) : The module has booted and is running correctly with application

configuration loaded.

Blue (solid) : The module is busy updating the application configuration from the SD

Card during startup.

Activity Indicates the activity on the primary interface (EtherNet/IP Target, Modbus Server,
or Modbus Client).
Blinking Green: A successful transaction was completed on the primary interface.
Blinking Red: The transaction failed on the primary interface (e.g., invalid request).
Status Indicates the status from the primary interface (EtherNet/IP Target, Modbus Server,

or Modbus Client).

EtherNet/IP Target

Solid Green : The module is connected (with the correct number of connections) to
the Logix Controller, and the Logix Controller is in RUN mode.

Flashing Green : The module is connected (with the correct number of connections)
to the Logix Controller, and the Logix Controller is in PROG/FAIL mode.

Solid Red : The module is not connected to a Logix Controller or it is connected, but
the actual number of connections does not match the configured number of

connections.
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Modbus Client
Solid Green : All the Modbus requests configured in the Modbus Auxiliary map are
successfully executing.

Solid Red : One or more of the Modbus requests configured in the Modbus Auxiliary
map are failing.

Modbus Server
Solid Green : The module has received a Modbus request within the Modbus Slave
Timeout configuration.

Solid Red : The module has not received a Modbus request within the Modbus
Slave Timeout configuration.

CAN This is currently not used.

Ethernet A/ B The Ethernet LED will illuminate when an Ethernet link has been detected (by
plugging in a connected Ethernet cable). The LED will flash when traffic is detected.
This module has two Ethernet ports A and B. Each LED represents each port.

RS232 Indicates if there was activity on the RS232 port as well as the status of the activity.
The Modbus transaction was successfully received when blinking green or there
was a checksum error when blinking red .

RS485 Indicates if there was activity on the RS485 port as well as the status of the activity.
The Modbus transaction was successfully received when blinking green or there
was a checksum error when blinking red .

Digital Inputs Each channel LED represents the status of that specific digital input point.

(0-7)

Off: The DI signal is low.
Solid Green: The DI signal is high..
Solid Yellow/Orange : The frequency of the DI is greater than 15Hz.

Digital Outputs Each channel LED represents the status of that specific digital output point.
(0-3)

Off: The DO signal is low.
Solid Green: The DO signal is high.

Solid Blue : The frequency of the DO is greater than 10Hz.
Table8.1 - Module LED operation

8.2. MODULE STATUS MONITORING IN SLATE

TheHigh Speed Countgrovides various statistioghich can assist with module operation,
maintenance, and fault finding. The statistics can be accessed in full by Slate

¢t2 OASH GKS Y2 Rdz SImieendrinméntzie noglule inéstbe onlide. KA |y
the module is not already Online (following a recent configuration download), thercluphkt
on the module and select théo Onlineoption.
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S Aparian-Slate - HSC Demo

File Device Tools Window Help
EE%Ea DAL e
Project Explorer
& HSC Demo

=8 B HSCO1 (A-HSip

.. Configuratid #  Configuration

i fla Security |= Connection Path
IH} Go Online

¥ Download

4 Upload

Verify Configuration

ol Copy
[+ Export
XK Delete
Export Modbus Summary CSV

Export Modbus Expanded C5V
[ Export Configuration File

Figure8.2 - Selecting to Go Online

The Online mode is indicated by the green circle behind the module in the Project Explorer
tree.

S Aparian-Slate - HSC Demo

File Device Tools Window Help
el XD TR S

Project Explorer ::

=& HSC Demo

... # Configuration| # Configuration

~“ia Security = Connection Path
L.4T1 Stat A ) 3
\E E:e:ts\"iewer Verify Configuration

1 Status |
IF Go Offline

Figure8.3 - Selecting online Status

The Status monitoring window can be opened by either dowhitking on theStatusitem in
the Project Explorer tree, or by righticking on the module and selectifgatus The status
window contains multiple tabs to display the current status of the module.

8.2.1. GENERAL

The General tab displays the general status for the ldagh Speed Countenodule.
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[0 H5CO1 - Status =B
:General Digital Inputs  Digital Outputs  Analog Inputs  Analog Output  CIP Statistics  EthemetClients TCP fARP
Configuration MAC Address Power
Modbus Status Ethernet Port A Input 2 II'
Up Time Ethernet Port B DIP Switches Current Boot
Temperature Ethernet DLR SW1 - Safe Mode
Processor Scan NTP Status SW?2 - Force DHCP
RTC Status PTP Status SW3 - Lock Config.
Module Time SW4 - Fixed IP Address
Set Time from PC

Figure8.4 - Status monitoring; General

The General tab displays the following general parameters:

Parameter

Description

Configuration

Indicates whether the current configuration is valid or not, as v
as the configuration checksum.

EtherNet/IP Owned

When the module is configured as an EtherNet/IP Target, this
indicate if the module is owned by an EtherNet/IP connect
originator, as well as the Run/Program state of the controller.

Modbus Status

When the module is operating as Bodbus Server this
parameter will indicate that the module has received a ve
Modbus request within the Modbus inactivity time.

When the module is operating advdodbus Client, this parameter
will indicate that all the mapping items in the Modbus Auxilic
Map are executinguccessfully

Up Time

Indicates the elapsed time since the module was powerpd

Temperature

The internal temperature of the modulza ./ t |

Processor Scan

¢KS |Y2dzyd 2F GAYS O6YAONRA
processor in the last scan.

RTC Status The status of the on-board Real Time Clock (RTC).
Ok: The RTC has valid time.
Invalid: The RTC no longer has valid time. This is typically dt
the module been unpowered for more than 7 days.
Module Time The current module time.
MAC Address 5AaL)trea G4KS Y2RdzZ SQa dz/Aljdz
Firmware ¢KS @GSNERAZ2Y 2F (GKS Y2RdzZ SQa

Ethernet PortA/ B

This is the status of each Ethernet port.
Down
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The Ethernet connector hasot been successfully connected t
an Ethernet network.

Up

The Ethernet connector has successfully connected to an Ethe
network.

Mirror Enabled

The Ethernet port is mirroring the traffic on the other Etherr
port.

Ethernet DLR (Device Level Ring)

The status of the Ethernet DLR.

Disabled

Device Level Ring functionality has been disabled.
Linear

The DLR functionality has been enabkeud the Ethernet network
architecture is linear.

Ring¢ Fault

The DLR functionality has been enabladd the Ethernet
network architecture isring, but there is a fault with the
network.
Ringg Ok

The DLR functionality has been enabkeud the Ethernet network
architecture isaring and is operating as expected.

NTP Status

The status of the local NTP Client.

Disabled

The NTP time synchronization has been disabled.
Locked

NTP time synchronization has been enabkeald the module has
locked onto the target time server.

Not Locked

NTP time synchronization has been enabkeald the module has
not locked onto the target time server.

PTP Status

The status of théTP Synchronization

Disabled

ThePTRime synchronization has been disabled.
Locked

PTP time synchronization has been enabled, and the moau
synchronized with a PTP Master.

Not Locked

PTP time synchronization has been enabliedt the module is not
synchronized to a PTP Master.

SD Card

Indicates if a SD Card is present or not.

DIP Switchs

The status of the DIP switches when the module booaed
currently.

Power

The status of the two power inputs.

Table8.2 - Parameters displayed in the Status Monitorim@eneral Tab
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8.2.2. DIGITAUNPUTS

The Digital InputsStatistics tab displays thstatus of the Digital Inputs

counters frequency, period, and flags

| HSCO11 - Status

= e s

General :Dlg‘la”ﬂDUlS?D\g\ta\ Outputs  Analog Inputs  Analog Output Serial Statistics  Ethemet Clients  TCP / ARP

Channel State Count

Frequency

Period Reset Se Input Alarm Frequency Alarm

0 0

0

[ ] ] ] (5] (s

1 24867

0248139

i s ] 5

4030000 Up Low Freq.
| |

2 24868

0248139

| [ 4030000

I
H

Up Low Freq.

| [ 4030000

] ] ]

Up

I
H

Up

Up

] ] ]

w

|
|
|
[ 24865
|
|
|
|

24926

|
|
|
| [ ozss130
|
|
|
|

0.248139

z
ERERERREREE
o
5| ie] fe] [s] [s] [s] fs] ] 8

\ |
\ |
\ |
o]
\ |
\ |
\ |
\ |

| |
| |
| |
| LowFreq. |
| |
| |
| |
| |

o s w5

4030000 Up Low Freq.
| |

Figure8.5 - Status monitoring; Digital Inputs

Parameter Description
State The current state of the digital inpuOn or Off.
Count The current count value. Applicable only if configured as a counter.
Frequency The current frequency (Hz). Applicable only if configured as a count
Period The current period valugué). Applicable only if configured as a count
Hold A green highlight indicatestold command for this counter.
Applicable only if configured as a counter.
HW¢ Indicates a Hardware command from another digital input.
SW¢ Indicates a Software command issued from the primary interfa
Reset A green highlight indicatesResetcommand for this counter.
Applicable only if configured as a counter.
HW(¢ Indicates a Hardware command from another digital input.
SW¢ Indicates a Software command issued from the primary interfa
Set A green highlight indicates@et Valuecommand for this counter.
Applicable only if configured as a counter.
HW¢ Indicates a Hardware command from another digital input.
SW(c¢ Indicates a Software command issued from the primary interfa
Direction Indicates thecurrent direction of the counterUp or Down.
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Input Alarm

Indicates if the input is in an alarm stafétuck On, Stuck Of

Frequency Alarm

Indicates if the input is in a frequency alarm staltégh Freq. or Low
Freq.

Table8.3 ¢ Digital Inputs

8.2.3. DIGITAIOUTPUTS

TheDigital Outputgab displays thestatus of the Digital Outputs as well as thiggquency,

period, override, and zones

12 HsCo11 - Status =n Eeh =}
General Digital Inputs { Digital Outpuis | Analoglnputs Analog Output Serial Statistics CIP Statistics Ethemet Clients  TCP / ARP
Channel State PWM Period PWM Duty Cycle Command Qverride Zones

o [oE] [ woom | | | [or | [erfen] [z [z &[]

1 [or] [ oo ] | | ot | [en][en]

2 [ o000 ] | | ot | [en][en]

s [of] [ roocoo0 | | | [or | [en][en]

Figure8.6 - Status monitoring; Digital Outputs

Parameter Description
State The current state of the digital output: On or Off.
PWM Period The current pulse width modulation periofl).

PWM Duty Cycle

The current pulse width modulation duty cycle (%).

Command The current state of the output commandeceived from the primary
interface.

Override The current state of the output override commands received from
primary interface.
Off ¢ A green highlight indicates a For@df command
Onc A green highlight indicates a For@s command

Zones I INBSY KAIKEAIKG AYyRAOFGSa (K
O2dzy (i Ol fdS 6AGKAY G(GKS NBALISOL

Z0¢ Zone 0 Active
Z1c Zone 1 Active
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Z2¢ Zone 2 Active
Z3c¢ Zone 3 Active
Z4¢ Zone 4 Active

Table8.4 ¢ Digital Outputs

8.2.4. ANALOGNPUTS

The Analog Inputstab displays thestatus of the Analog Inputas well as theircount,
frequency, periodalarms, and calibration status

1 HSCO11 - Status

General Digital Inputs Digital Outputs | Analog Inputs } Analog Outp

=

ut Serial Statistics CIP Statistics EthemetClients TCP f ARP

Channel  Eng. Units Raw Alarms Threshold Count Frequency Period Factory Cal.  User Cal.
: ) I ] [ | 2 o
: ) [ ][ Co 100 J[ o ) ] o
2 [z 1o J[ o ) I cobeen
3 [z 1o J[ o | [ i[9  coresen
Figure8.7 - Status monitoring; Analog Inputs
Statistic Description
Eng. Units The scaled (engineering units) value.
Raw The raw (ADC count) of the analog input.
Alarm A lightred highlight indicates that the analog input is in an alarm sta
LL¢ LowLow Alarm: Value is below the configured Lbaw Alarm limit.
L¢ Low Alarm: Value is below the configured Low Alarm limit.
H ¢ High Alarm: Value is above the configured High Alarm limit.
HH¢ HighHigh Alarm: Value is above the configured Hitiph Alarm
limit.
Threshold A green highlight indicates the analog is beyonel¢bnfigured
threshold:
Lowc¢ Value is below the configured Low threshold
Highg Value is above the configured High threshold.
Count Current Count value. Applicable only if configured as a counter.
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Frequency The current frequency (Hz). Applicable only if configured as a count
Period The current period valugué). Applicable only if configured as a count
Calibration Calibration status

Factory Calibration:

| ¢ Highlighted lightred if Current (mA) Factory calibratigsnot valid

V ¢ Highlighted lightred if Voltage (V) Factory calibratisnot valid
User Calibration:

| ¢ Highlighted cyan if Current (mA) User calibration has been configt
V ¢ Highlighted cyan if Voltage (V) User calibration has been configt

Table8.5 ¢ Analog Inputs

8.2.5. ANALOCUTPUTS

The Analog Outputtab displays thestatus of the Analog Outpuas well aghe calibration
status.

_| HSCO1 - Status EI@

General Digital Inputs Digital Outputs  Analog Inputs A

UipUt: CIP Statistics EthemnetClients TCP /ARP

Channel Percentage Raw Factory Cal. User Cal.

0 s | [ s | |:| |:| Calibration

Figure8.8 - Status monitoring; Analog Output

Parameter Description

Percentage Analog output value in percentage.
Raw Analog output raw value.
Calibration Calibration status

Factory Calibration:
| ¢ Highlighted lightred if Factory calibration is not valid.
User Calibration:

I ¢ Highlighted cyan if User calibration has been configured.

Table8.6 ¢ Analog Output
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8.2.6. MODBUS

The Modbus tab displays the Modbus statistics for the Modbus Read and Write Message
Exchanges when the module is a Modi@esveror ModbusClient

@ NOTE:The Modbus statistics tab is displayedly if the module has the
primary interface set to Modbu€lientor ModbusServer

1 HSCO11 - Status E@

General Digital Inputs Digital Outputs Analoglnputs  Analog Output Modbus  Modbus AuxMap Serial Statistics  CIP Statistics EthernetClients  TCP | ARP

Modbus Statistics Clear Counters

Counter Value Counter Value

Tx Packet Count 166 llegal Function 0
Rx Packet Count 0 llegal Data Address 0
Checksum Errors 0 llegal Data Value o}
Parity Errors 0 Slave Device Failure 0
Timeout Errors 165 Acknowledge - Reponse Delay 0
Data Too Large 0 Slave Device Busy 0
Map ltem Not Found 0 Negative Acknowledge 0
Node Mismatch 0 Memaory Parity Error 0
Data Alignment Errors 0

Figure8.9. - Status monitoring; Modbus Statistics

The Modbus tab displays the following parameters:

Statistic Description

Tx Packet Count The number of Modbupackets sent by the module.

Rx Packet Count The number of Modbupackets received by the module.

Checksum errors The number of corrupted Modbuyzackets received by the module.

Parity errors The number of bytes with parity errors received by the module.

Timeout Errors The number of message response timeouts the module has encountered.

Data Too Large The number of Modbus requestsr responseswhere the data was too large tc
process.

Map Item Not Found The number of Modbus requests did not match any mapped items.

Node Mismatch ¢tKS NBEOSAGPSR az2R0dzda NBIljdzSad RAR y:
address.

Data Alignment Errors | The Modbus request and associated mapped item is not byte aligned with t
destination.
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lllegal Function The number of times the Modbus device responded with an lllegal Function
exception.

lllegal Data Address The number of times the Modbus device responded with an lllegal Data Adc
exception.

lllegal Data Value The number of times the Modbus device responded with an lllegal Data Val
exception.

Slave Device Failure The number of times the Modbus device responded with a Device Failure
exception.

AcknowledgecResponse The number of times the Modbus device responded with an Acknowledge
Delay exception.

Slave Device Busy The number of times the Modbus device responded with a Slave Busy
exception.

Negative Acknowledge | The number of times the Modbus device responded witheative
Acknowledge exception.

Memory Parity Error The number of times the Modbus device responded with a Memory Parity
exception.

Table8.7 - Modbus Statistics Tab

8.2.7. MODBURWUXILIARMAP

The ModbusAuxiliarytab displays the Modbus statistics for the Modbus Read and Write
Message Exchanges when the module is a Modbus Client.

NOTE:The ModbusAuxiliary tab is displayedonly if the module has the
primary interface set to Modbus Client.
L] HSCO11 - Status == S|
General Digital Inputs Digital Outputs  Analog Inputs  Analog Output Modbus Modbus AuxMap  Serial Statistics CIP Statistics Ethemet Clients TCP /ARP
Modbus Auxiliary Map ltems
Port Modbus Function Register Type Local Reg. Count Remote Reg. IP Address Node Status
» Read HR 300 72 1300 0000 55 Failed
RS485 Write HR 0 40 1000 0.00.0 55 Failed
TCP Write HR 40 64 1040 192.168.1.245 55 Failed

Figure8.10. - Status monitoring; Modbus Auxiliary Map
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The Modbus Auxiliary Ma@ab displays the followingarameters:

Parameter

Description

Port

This specifies the port from which the requéssent.
TCP

RS232

RS485

Modbus Function

This is the Modbus function that is sent to the Modbus Server.
Readq Read a Modbus Register (e.g. HR, IR, CS, or IS) from a Modbus
Write ¢ Write a Modbus Register (e.g. HR or CS) to a Modbus Server.

Register Type

Modbus Register Type:
C& Coil Status

IS¢ Input Status

IR Input Register

HR¢ Holding Register

Local Reg. The local (internaldigh Speed Counté&iodbus register addres®-4999).
Count The number of Modbus elements to read or write.

Remote Reg. The remote Server Modbus address register.

IP Address The IP address of the remote Modbus Ser@&pplicable only if Modbus TCF
Node The Modbus Node address of the remote Modbus Server.

Status The status of the most recent attempted Modbus transaction for this map

item.

Table8.8 ¢ Modbus Auxiliary Majstatus

8.2.8. SERIAISTATISTICS

TheSerial Statisticb displays th&kS232 and RS48ttistics when the module is a Modbus

Server or Modbus Client.

NOTETheSerialSatistics tab is displayednly if the module has the primary
interface set to Modbus Client or Modbus Server.
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I HSCO11 - Status E@

General Digital Inputs  Digital Outputs  Analog Inputs  Analog Output Modbus Modbus AuxMap Serial Stalistics  CIP Statistics Ethemet Clients  TCP / ARP

RS232 Statistics Clear Counters RS485 Statistics Clear Counters
Counter Value Counter Value

Tx Packet Count 63 Tx Packet Count 63

Rx Packet Count 0 Rx Packet Count a

Checksum Errors 0 Checksum Errors 0

Parity Errors 0 Parity Errors a

Figure8.11. - Status monitoring; SerialStatistics

The Modbus tab displays the following parameters:

Statistic Description

Tx Packet Count The number oRS232 / RS48ckets sent by the module.

Rx Packet Count The number 0RS232 / RS48mckets received by the module.
Checksum errors The number of corrupte®®S232 / RS48mckets received by the module.
Parity errors The number of bytes with parity errors received by the module.

Table8.9 - SerialStatistics Tab

8.2.9. CIPSTATISTICS
The CIP tab displays the Ethernet CIP statistics.

| HSCO11 - Status E@

General Digital Inputs Digital Outputs  Analog Inputs  Analog Output Modbus Modbus AuxMap  Serial Statistics  CIP Statistics | Ethernet Clients TCP [ ARP

CIP Statistics Clear Counters
Counter Value

Class 1 Timeout Count 127

Class 1 Forward Open Count 127

Class 1 Forward Close Count 0

Class 1 Connection Count
Class 3 Timeout Count
Class 3 Forward Qpen Count

Class 3 Forward Close Count

olo e|lo e

Class 3 Connection Count

Figure8.12 - Status monitoring; CIP Statistics

Document No. D16004 Pagel27of 148
Revision 13



Diagnostics

Statistic Description
Class 1 Timeout Count The number of Class 1 connections closed due to Timeouts.
Class 3 Timeout Count The number of Class 3 connections closed due to Timeouts.

Class 1 Forward Open Cou| The number of Class 1 Forward Open (connection establishment) messi
sent.

Class 3 Forward Open Cou| The number of Class 3 Forward Open (connection establishment) mess:
sent.

Class 1 Forward Close Cou| The number of Class 1 Forward Close (connection termination) messagt
sent.

Class 3 Forward Close Coul The number of Class 3 Forward Close (connection termination) messagt
sent.

Class 1 Connection Count | The current number of active Class 1 connections.

Class 3 Connection Count | The current number of active Class 3 connections.

Table8.10 ¢ Mapped Item statistics

8.2.10. ETHERNEQLIENTS

The Ethernet Clients tab displays details of the Ethernet and EtherNet/IP clients connected to
the High Speed Counter

B ot -sts =R
General Digital Inputs Digital Outputs Analog Inputs  Analog Output Modbus Modbus AuxMap  Serial Statistics  CIP Statistics EthemetClients  TCP [ ARP
Ethernet Client Counts EtherNet/IP Table
Type Count IP Address Session Handle
ARP Clients 5
TCP Clients 2
EtherNet/IP Clients 0

Figure8.13 ¢Status monitoring; Ethernet Client Statistics
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8.2.11. TCP/ARP

The TCP/ARP tab displays details of the internal Ethernet ARP and TCP lisktighi heeed

Counter

| HSCO11 - Status

=T BE =

General Digital Inputs  Digital Outputs  Analog Inputs  Analog Output Modbus Modbus AuxMap Serial Statistics CIP Statistics EthernetClients | 1CP /ARP |

ARP Table

MAC Address
2C:69:1D:C1:04:C1
00:1D:9C-BB:ES-5D
B4:45:06:0E:F9:5F
08:61:95:DB:64.82
00:00:BC:5C:94:7A

TCP Table
IP Address MAC Address Remote Port
192.168.1.236 08:61:95:DB8:64:82 50856
192.168.1.60 B4:45:06:0E:F9:5F 46680
192.168.1.221
192.168.1.50
192.168.1.30

Local Port
44818
44818

Figure8.14 ¢ Status monitoring; Ethernet TCP / ARP Statistics
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8.3. ANALOG CALIBRATION

NOTEBefore commencing with calibration ensure that it is safe to do so. The

A simulated current values could translate to extreme process variables in the
connected control system which may cause unexpected results. Failure to do
so could result in severe equint damage and personal injury.

8.3.1. ANALOGNPUT

Tocalibrate an analog input channel, open tB&atusform and navigate to thédnalog Inputs
tab. Then select th€alibrationbutton adjacent to the required channel.

LI Hsco1 - Status =B

General Digital Inputs Dig\la\OulputsiAf;E‘bé‘?‘ﬁu{S:AnalngOu!pu( CIP Statistics EthemetClients TCP fARP Debug

Channel Eng. Units Raw Alarms Threshold Count Frequency Period Factory Cal. User Cal.

o [ows ] [ o ] [N [ ()] [0 e e | o e o [ |
v e s [ ] [ ") [0 ] [T coraen
o) (o [ ] [ | st
") [0 ] [ | corsen

Coom | [ I I ] ] (][] [ o
o [ow ] 5 ] I G o

Figure8.15 ¢ Calibration¢ Analog Inputs

8.3.1.1. CURRENT CALIBRATION
@ NOTEIin order to calibrate thé y I f 2 3 cukefitL@da), & channdlype
must be configured fo€Current

The analog input current calibration procedure is as follows:

1. Using an external milliamp source, adjust the current to 4 mA, or as close as possible
to 4 mA.

2. Enter the exact milliamp value, read from an external meter, into ltbev Value
Actual (mA) numeric input.

3. Press theLow Value(4 mA)Capture button, to capture the current (uncalibrated
value) into theCapture(mA)field.

4. Using the external milliamp source, adjust the current to 20 mA, or as close as possible
to 20 mA.

5. Enter the exact milliamp value, read from an external meter, into khgh Value
Actual (mA)numeric input.

6. Press theHighValue(20 mA)Capturebutton, to capture the current (uncalibrated
value) into theCapture(mA)field.
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7. The newSpanand Offset calibration settings will be automatically calculated. (See
figure below).
PressAcceptto write these new calibration figures to the module.

9. TheCalibration Typewill then change tdJser Calibrationto reflect the changes.

L] HSC01 - Calibration Analog Input Ch 0 =B
Active Calibration - Current Active Calibration - Voltage
Span 1.0000 Span 1.0000
Offset 0.0000 Offset 0.0000
Date Time 2026/06/10 11-14 Date Time 2026/06/10 11:14
Type Factory Calibration Type Factory Calibration
Uncalibrated mA Uncalibrated v
New Calibration - Current
Actual (mA) Captured (mA)
High Value 20.000 3 Capture 1997 10.000 Capture
Low Value 40003 Capture 401 Capture
Span Offset
New Cal. 1.0025 0.0200 cept

Figure8.16 ¢ Calibrationg Analog Input Current (mA)

8.3.1.2. VOLTAGE CALIBRATION
NOTE:n order to calibrate the y' I £ 2 3 A Y LWzihe dhan@eype | 3 S
must be configured fo¥oltage.

The analog inputoltagecalibration procedure is as follows:

1. Using an external voltage source, adjust the voltage to 0 Vdc, or as close as possible
to 0 dc.

2. Enter the exact voltage value, read from an external meter, intd_the Value Actual
(V) numeric input.

3. Press theLow Value (0 Vdc)Capturebutton, to capture the voltage (uncalibrated
value) into theCapture(V)field.

4. Using the external voltage source, adjust the voltage to 10 Vdc, or as close as possible
to 10 Vdc.

5. Enter the exact voltage value, read from an external meter, intdigh Value Actual
(V) numeric input.

6. Press theHigh Valug10 Vdc)Capturebutton, to capture the voltage (uncalibrated
value) into theCapture(V)field.

Document No. D16004 Pagel3lof 148

Revision B



Diagnostics

7. The newSpanand Offset calibration settings will be automatically calculated. (See

figure below).
PressAcceptto write these new calibration figures to the module.

TheCalibration Typewill then change tdJser Calibrationto reflect the changes.

L] HSCO1 - Calibration Analog Input Ch 0 ==l ="
Active Calibration - Current Active Calibration - Voltage
Span 1.0000 Span 1.0000
Offset 0.0000 Offset 0.0000
Date Time 2026/06/10 11:14 Date Time 2026/06/10 11:14
Type Factory Calibration Type Factory Calibration
Uncalibrated 0.000 mA Uncalibrated 0.002 A
New Calibration - Voltage
Actual (V) Capture (V)
20.000 Capture High Value 10.000 5 Capture 1002
4.000 Capture Low Value 0.000 5 Capture 003
Span Offset
Accept New Cal. 09950 00300 | Accept |

Figure8.17 ¢ Calibration¢ Analog Input/oltage(V)

8.3.2. ANALOCOUTPUTURRENECALIBRATION

To calibratethe analogoutput channel, open theStatusform and navigate to théAnalog
Output tab. Then select th€alibrationbutton.

=] B

1] HsC01 - Status
General Digital Inputs  Digital Outputs  Analog Inputs : Analog O“TPUT: CIP Statistics Ethernet Clients TCP /ARP

Channel  Percentage Raw Factory Cal. User Cal.

o [o J[we | [i] [1] [ Lcomwoen |

Figure8.18 ¢ Calibrationg AnalogOutput

The analogutput current calibration procedure is as follows:
1. Usingthe primary interface, set the output to 20% (4 mA).
2. Enter 4.00 mA in theow ValueSet (mAnumeric input
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3. Enter theactual exacmilliamp value, read from an external meter, into thew Value
Actual (mA).
Using the primary interface, set the output to 100% (20 mA).
. Enter 20.00 mA in theligh Value Set (mA)umeric input.
6. Enter the actual exact milliamp value, read from an external meter, intoHiuh

Value Actual (mA).
7. The new Span and Offset calibration settings will be automatically calculated. (See

figure below).
PressAcceptto write these new calibration figures to the module.
TheCalibration Typewill then change tdJser Calibrationto reflect the changes.

1] HSCO1 - Calibration Analog Output Ch 0 = B =
Active Calibration - Current Active Calibration - Voltage
Offset 0.0000 Offset [ ]
Date Time 2026/06/10 11:45 DeteTme [ ]
Uncalibrated 0.000 mA Uncalbrated | | v
New Calibration - Current
Set (mA) Actual (mA)
High Value 20000 2 Capture 19.97 10000 Capture
Low Value 40002 Capture 398 Capture
Span Offset
o Cal T s e o

Figure8.19 ¢ Calibration¢ AnalogOutput (mA)
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8.4. MODULE EVENT LOG

The High Speed Countanodule logs various diagnostic records to an internal event log.
These logs are stored in naolatile memory and can be displayed using Staiteia the web
interface. To view them in Slatselect theEvent Vieweioption in the Project Explorer tree.

S Aparian-Slate - HSC Demo

File Device Tools Window Help

LIRS

=& HSC Demo
£ HSCO1 (A-HSC)
.. # Configuration
.M Security

J REJEvent Viewer]

Figure8.20 - Selecting the module Event Log

The Event Log window will open and automatically read all the events from the module. The
log entries are sorted so as to have the latest record at the top. Custom sorting is achieved by
double-clicking on the column headings.

HSCOT1 - Event Viewer =% E=E %"

WX
Uploaded 39 records. Filter ‘(A”] ~ ‘
Index Time Up Time Event

38 2026/06/04 02:14:06.000 | 0d - 00:00:51 Modbus Comms Failed
37 2026/06/04 02:14:06.000 | 0d - 00:00:51 Config valid

36 2026/06/04 02:13:11.000 | 0d - 00:00:05 Ethernet Port 2 link up
35 2026/06/04 02:13:11.000 | 0d - 00:00:05 Ethernet Port 1 link up
34 2026/06/04 02:13:10.000 | 0d - 00:00:04 Ethernet Port 2 link up
33 2026/06/04 02:13:10.000 | 0d - 00:00:04 Ethernet Port 1 link down
32 2026/06/04 02:13:06.000 | 0d - 00:00:00 No Config

31 2026/06/04 02:13:06.000 | 0d - 00:00:00 PTP config valid

30 2026/06/04 02:13:06.000 | 0d - 00:00:00 Watchdog: Power On Reset
29 2026/06/04 02:13:06.000 | 0d - 00:00:00 Power Up

28 2026/06/04 02:11:41.000 | 0d - 00:04:52 Module reset

27 2026/06/04 02:11:41.000 | 0d - 00:04:52 Firmware update started
26 2026/06/04 02:10:31.000 | 0d - 00:03:42 Modbus Comms Failed
25 2026/06/04 02:10:31.000 | 0d - 00:03:42 Config valid

24 2026/06/04 02:10:18.000 | 0d - 00:03:29 Modbus Comms Failed
23 2026/06/04 02:10:18.000 | 0d - 00:03:29 Config valid

22 2026/06/04 02:06:57.000 | 0d - 00:00:14 Config valid

21 2026/06/04 02:06:48.000 | 0d - 00:00:05 Ethernet Port 2 link up

Figure8.21 - Module Event Log

The log can also be stored to a file for future analysis, by selectirfgabebutton in thetool
bar. To view previously saved files, use Eheent Log Vieweoption under theToolsmenu.
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8.5. MODBUS PACKET CAPTURE

The module provides the capability to capture the Modbus traffic dach interface for
analysis. Tiswill allow the user and a remote support team to resolve any possible issues on
site. To invoke the capture of the module, dousleck on the Modbus Packet Capture item

in the Project Explorer tree.

Aparian-Slate - AHSC Demo*

File Device Tools Window Help

ol WX B R e

Project Explorer

= & AHSC_Demo

A )

Configuration
Connection Path
Verify Configuration

CEL S
E e

Status
Go Offline

B 42

Generate Status Report

Modbus Packet Capture Modbus Packet Capture - RS232

Internal Register Viewer Modbus Packet Capture - R5485
Identity Modbus Packet Capture - TCP

gé¢ 2%

Ethernet Port Configuration
Port Mirror

Flash LED

Reset Module

Save Configuration to SD Card
Save Network Parameters to SD Card

Generate Logix L5X

Export Modbus Summary CSV
Export Modbus Expanded CSV
Export Configuration File

BT Tea & &

Figure8.22 - Selecting Modbus Packet Capture

The Modbus Packet Capture window will open and automatically start capturing all Modbus
packets.

: =] e
‘uXeor |
| | Index « Time Status Port Dirn Node Description Data
Press STOP to view results.

Capturing Packets: 30

Figure8.23 ¢ Modbus packet capture
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To display the captured Modbus packets, the capture process must first be stopped, by
pressing the Stop button.

HSC011 - Modbus Packet Capture - RS232 =N I ™"

X 00y
Index Time Status Port Dirn Node Description Data
76 Od - 00-08:44 480 Ok RS232 Tx 55 | Read HoldingReg - Address 1300... | 37 03 05 14 00 48 00 A2
77 0Od - 00:08:50.560 Ok RS232 Tx 55 | Read HoldingReg - Address 1300... | 37 03 05 14 00 48 00 A2
78 0d - 00:08:56.590 Ok RS232 Tx 55 | Read HoldingReg - Address 1300... | 37 03 05 14 00 48 00 A2
79 Od - 00:09:02.780 Ok RS232 Tx 55 | Read HoldingReg - Address 1300... | 37 03 05 14 00 48 00 A2
80 0d - 00:09:08.900 Ok RS232 Tx 55 | Read HoldingReg - Address 1300... | 37 03 05 14 00 48 00 A2
&1 0d - 00:09:15.180 Ok RS232 Tx 55 | Read HoldingReg - Address 1300... | 37 03 05 14 00 48 00 A2
82 Od - 00:09:21.460 Ok RS232 Tx 95 | Read HoldingReg - Address 1300... | 37 03 05 14 00 48 00 A2
83 0d - 00:09:27.710 Ok RS232 Tx 55 | Read HoldingReg - Address 1300... | 37 03 05 14 00 48 00 A2
84 0d - 00-09:33.970 Ok RS232 Tx 55 | Read HoldingReg - Address 1300... | 37 03 05 14 00 48 00 A2
85 Od - 00:09:40.200 Ok RS232 Tx 55 | Read HoldingReg - Address 1300... | 37 03 05 14 00 48 00 A2
86 0d - 00:09:46.460 Ok RS232 Tx 55 | Read HoldingReg - Address 1300... | 37 03 05 14 00 48 00 A2
87 Od - 00:09:52.690 Ok RS232 Tx 55 | Read HoldingReg - Address 1300... | 37 03 05 14 00 48 00 A2
88 0d - 00:09:58.960 Ok RS232 Tx 55 | Read HoldingReg - Address 1300... | 37 03 05 14 00 48 00 A2

Stopped Displaying Packets: 34 of 34

Figure8.24 ¢ Modbus Packet Capture complete

The captured Modbus packets are tabulated as follows:

Statistic Description

Index The packet index, incremented for each packet sent or received.

Time The elapsed time since the module powered up.

Status The status of the.packet. Received packets are checked for valid Mc
constructs and valid checksums.

Port Port on where the data was sent or received (TCP)

Dirn The direction of the packet, either transmitted (Tx) or received (Rx).

Node The Source Node address for the packet

Description Description of the packet that was received.

Data The raw packet data.

Table8.11 ¢ Modbus Packet Capture fields

The packet capture can be saved to a file for further analysis, by selectiSgtebutton on
the toolbar. Previously saved Modbus Packet Capture files can be viewed by selecting the
Modbus Packet Capture Vieweption in theToolsmenu.
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S Aparian-Slate

File  Device | Tools I Window Help
-l Target Browser

DHCP Server

Event Viewer

DeviceFlash

0l » 3 & 5o

Packet Capture Viewers ’ DF1 Packet Capture Viewer

DH485 Packet Capture Viewer
Modbus Packet Capture Viewer |I
DNP3 Packet Capture Viewer

ControlNet Packet Capture Viewer

GSD File Management
FF DD Management |
CAN EDS File Management

DeviceNet EDS File Management

SIS S (F 1) 3 S

DeviceNet Packet Capture Viewer

A Application Settings
HDLC Packet Capture Viewer

Figure8.25 - Selecting the Modbus Packet Capture Viewer

8.6. MODULE STATUS REPORT

For assisting with support Slate can generate a status report for the module which is a
Microsoft Word compatibledocument that can be emailed to support. To generate this report
the user can rightlick on the module (when online in Slate) and seléenerate Status
Report

S Aparian-Slate - HSC Demo

File Device Tools Window Help

oMY d 0+ AR

= HSC Demo

BR JHisCo1 (At

... Configurati Configuration

-l Security Connection Path

- Status Verify Configuration

2 B8 %]

Status
Go Offline

Generate Status Report
Modbus Packet Capture »
Internal Register Viewer

AE e

Figure8.26 ¢ Module Status Report

8.7. MODBUS SUMMARY CSV

Slate can provide a summary of the Modbus registers being used in the form of a CB\file.
will assist the user to better understand where what data is being mapped (based étigthe
Speed Countemodule configuration)To generate thédvlodbus Summary CSV, rigtlick on
the module (when online in Slate), and selBzport Modbus Summary CSV
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Figure8.27 ¢ ModbusSummary RepoiGeneration

Figure8.28 ¢ Modbus Summary CSV

8.8. MODBUS EXPANDED CSV

Slate can provide detailed versiorof the Modbus registers being used in the form of a CSV
file. This will assist the user to better understand where what data is being mapped (based on
the High Speed Countenodule configuration). To generate the ModbtispandedCSV, right

click on the module (when online in Slate), and seteqiort Modbug&xpandedC SV
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