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1 Introduction

The Niobrara CERI is a Modicon Compact 984 compatible module that replaces the
Compact PLC CPU to convert the A120 Series 1/O into distributed Ethernet I/O capable
of remote control using Modbus/TCP. The The CERI is a standard double-width module
that resides in slots 1 and 2 of the processor rack (DTA 200). The full compliment of
main rack and up to three expansion racks (DTA 201 and DTA 202) are supported by the
CERI. The CERI includes a 2.5A power supply powered by 24VDC.

Figure 1.1: Typical Configuration

Figure 1.1 shows a typical configuration where a CERI is installed in a Compact PLC
rack with A120 I/O. The primary rack contains the CERI, DEP 209, DAP 212, DAP 204
while the two-slot secondary rack contains a DAP 210 and DAP 216. The CERI is
connected to a standard Ethernet switch using a normal CATS5 cable. A Quantum PLC
with its own NOE Ethernet card is also connected to the Ethernet switch. The CERI is
configured to map its A120 I/O into a block of 4x Holding Registers. The Quantum PLC
uses the I/O Scanner feature of its NOE to communicate with the CERI to read and write
the 4x registers and thus control the remote I/0. The CERI's Web page is shown in Figure
1.2.
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/= NR&D CERI - Main - Windows Internet Explorer

CO&]

@,\.:_/ ~ [, httpeff10.10.10.12/

B

: Fle Edit View Favorites

Tools  Help

W [EuNRaDCERIfMain

L]

. »
- l-_;‘}’gage v ik Tools

Main
Configuration
Statistics

_—

CERI State

The CERI is in Config mode.

Outputs are being controlled by IP address 10.10.10.11 —

Repu 3 4 |5

209 212 204

Niobrara Research and Development Corporation

DEP |DAP DAP

CERI
operation

NR&D CERI
M Compact Ethernet Remote Interface firmware revision: "CERI 05FEB2009 '

@; 3|4
A

3

Copvright 2009

mode.

Click for
Module

Configuration.

Click for
Module

Information.

Menu Tree

EB e Internet

F100% -+

Figure 1.2: CERI Main Web Page

The Main Web page of the CERI shows each of the four possible A120 racks.
The CERI is installed in the CPU slots of Rack 1. Racks 2, 3, and 4 are always
displayed on the CERI's Web pages, even if they are not physically present. The
CERI Web page always displays the racks in the over/under 1-2/3-4 layout
regardless of the actual physical rack layout.

NOTE: Consult the Modicon 984-A120 Compact PLC User Guide

(890 USE 108 00) for a complete listing of legal rack arrangements.

Figure 1.3 shows the configuration page for the DAP 212. This module includes
8 discrete inputs that are mapped to 4x register 3102 and four discrete outputs
mapped to 4x register 4101. The I/O Scanner in the Quantum would simply read
register 3102 from the CERI (Modbus/TCP Index 0) to gather the input values
and write register 4101 to set the outputs for this car

12 Introduction 1
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/= NR&D CERI - I/O config for Rack 1 Slot 4 - Windows Internet Explorer =13

@ \—_"; - |E£u http://10.10.10. 12jconfig/sloth?slot=14 V| 40| X | | 2
: Ele Edit View Favorites Tools Help
W mu NRSD CERI - I/ config for Rack 1 5lot 4 ]_} BB @ - [Dpace - Greds
A
~ v
NR&D CERI
Mode: Config WARNING: Changing the mapper while the CERI is not in HALT
) mode may cause the rack outputs to go on or off unexpectedly.
Main _ Please set the CERI to HALT mode if this is undesireable.
SR /O configuration for Rack 1 Slot 4
General Detected Module DAP
Rack 23
{;{f—ﬁd Configured Module
Backup DAP212 24 VDC & Point Input'4 Point Qutput
Restore Module Input Words |1
Firmware e
e Module Output Words |1
Statistics Inputs Mapped to 4x (%MW) 3102

First Input 4x(MW)3102 |

Outputs Mapped to |4x (%MW) 4101

First Output 4xMWH4101 |

Default Values

(hexadecimal) 4101 = 0000
hs
Done [# € nternet *H100% <

Figure 1.3: DAP212 Config Web Page

NOTE: Many A120 cards share the same Module ID so the CERI is unable to
uniquely identify certain modules.
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2 Installation

Module Installation

Mount the CERI in slots 1 and 2 of a Compact processor rack (DTA 200). The
Compact PLC must be removed from this slot before the CERI is installed.

Tighten the mounting screw to ensure that the card will not accidentally be
removed.

Move the power switch on the CERI to OFF.

Connect the 24Vdc power to the CERI removable green connector.

NOTE: It is advisable to configure the IP Address of the CERI before connecting
the unit to the Ethernet network to avoid the possibility of a duplicate address with
an existing Ethernet device.

Move the CERI's power switch to ON. The LCD screen should light up and show
the booting sequence. The IP Address will be displayed on the screen when the
booting sequence is finished. If the IP Address does not conflict with any devices
on the network then proceed to the next step, otherwise modify the address using
the keys on the CERI front panel.

Press the m) key to select Setup.

Press the W key to select Communications.
Press the W) key to select Ethernet.

Press the W) key to select the IP Address.

Use the arrow keys to modify the IP Address. Press the ¢l key to accept
the chosen address.

Use the same procedure to modify the Default Gate and Subnet Mask if
needed.

Press the h arrow to exit to the main screen.

Connect the Ethernet port of the CERI to a switch or hub with a standard CATS5
Ethernet cable. The LINK light should illuminate on the CERI and begin flashing
as Ethernet data is received by the CERI. The 100MB light will illuminate if a
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100MB connection is established with the switch. The CERI may be
configured to operate at 10/100MB FD/HD.

+  Configure the I[P Address of a PC to match the same subnet of the CERI.
Be careful to set the PC to an unused IP Address to avoid a conflict. For
example, if the CERI is configured for 10.10.10.10 then set the PC to

10.10.10.11.

- Ping the CERI to verify a good IP connection to the PC. Figure 2.1 shows
a Command Prompt window in XP. Simply type ping followed by the
target IP Address. If the target device replies then move to the next step.

«. Command Prompt

Microzoft Windows XP [Uersion 5.1.260681
(C» GCopyright 1985-2P081 Microsoft Corp.

c:~>ping 18.18.168.18

Pinging 18.10.16.18

18.18.18.
1A.18.18.
1A.18.18.
Reply from 18.16_.18.

Fing statistics for
Packets: Sent =

with 32 bytes of data:

i@:
i@:
i@:
i@:

i8
4.

Approximate round trip
MHinimum = 1msz,. Maximum = 3msz, Average = 1ims

CoN

hytes=32 time=3ms TIL=255%
hytes=32 time=1ms TIL=25%
hytes=32 time=1ms TIL=25%
hytes=32 time=1ims TIL=25%

-18.18.18:

Received = 4, Lost = @ (@x loss),

timesz in milli—seconds:

Figure 2.1: Ping 10.10.10.10

- Point a Web Browser (IE, Firefox, Opera) at the IP Address of the CERI.

The page will look something like Figure 2.2 although the exact layout of
detected A120 modules (in gray) will depend on the installation.

+  Proceed to Chapter 3 for more information about configuration.

16 Installation 2
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/= NR&D CERI - Main - Windows Internet Explorer |Z||E|[Z|

@;‘/ = |, https//10.10.10. 10/ o [+2] x| | Lo~
© File Edit View Favorites Tools Help
W muNF‘.EDCERJ—Main ]_l - B @ - [beace - ook -
A
NR&D CERI
Mode: Compact Ethernet Remote Interface firmware revision "CERT
Config 0SFEB2009"'
Mam CERI State
Configuration
Statistics The CERI is in Config mode.
Qutputs are not currently being controlled.
Rleru s 4 5 = I 20 3 @5
A A
z C
X |CERI ADU BKF DAU K DEP DAP
) 2*6 201 [202 5 217 (216
R
AL A EELEE
C C
K K
3 4
Copyright 2009
Niobrara Research and Development Corporation o
[ €D Internet & 100% -

Figure 2.2: Example Default Web Page

Software Installation

The CERI_SETUP.EXE file includes this user manual, the ceri.fwl firmware file,
the FWLOAD.EXE firmware loader utility, and the NRDTOOL.EXE register
viewer utility. The latest version of this file is located at www.niobrara.com.
Follow the link for “Download Area”, select “CERI”.
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Power Supply

The CERI operates on 24Vdc just like the Compact PLC. The removable power
supply connector pinout is shown in Figure 2.3.

The CERI includes an ON/OFF switch. This switch should be set to OFF when
adding/removing A120 I/O cards to/from the rack(s).

A green “Power” LED is on when the CERI is providing 5Vdc power to the A120
rack(s).

A red “Overload” LED is on when the power load of the A120 rack(s) exceeds
the rating of the CERI's power supply.

Figure 2.3 Power Connector
Diagram

| S

)N

RS-232 Serial Port

Port 1 of the CERI is a standard Compact CPU pinout RJ45 RS-232 port. The
pinout is shown in Table 2.1: RJ45 RS-232 Pinout. The Niobrara MMI1 cable is
used to connect Port 1 of the CERI is to the a standard 9-pin serial port on a PC.
This connection would rarely be used since all features of the CERI may be
accessed through the Ethernet port. This port may be used to load firmware into
the CERI if an Ethernet connection is unavailable. It also supports Modbus RTU
communications at a default value of 9600,E,8,1.

CERI firmware revisions 16Nov2010 or later support a unique data mailbox
scheme to allow a serial Modbus master to interchange data with the new
controlling CPU. This feature is extremely useful for applications with an
existing Human Machine Interface (HMI) was serially connected to the old
Compact CPU and now may be directly connected to the CERI. See Chapter 9

for more information.
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Table 2.1: RJ45 RS-232 Pinout

CERI Manual

Pin

Function

+5Vdc

DSR (pulled high)

Data TX

Data RX

Signal GND

RTS

CTS

0N | N DN R W=

Chassis GND

Figure 2.4 Serial Port Diagram

Pin1

TX LED

O

RX LED
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Figure 2.5.: MM1 Serial Cable

CERI Connection PC Serial Port Pin
1 1
2 2
3 3
4 4
5 5
6 S 6 —
7 | 7
8 8
9
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Ethernet Port

The CERI includes a standard RJ45 Ethernet port. The pinout is shown in Table
2.2: RJ45 Ethernet Pinout. Standard CATS5 cabling is used between the CERI and
other Ethernet devices like a switch or hub. The green LINK LED will be on
when a link is established and blinks off when data is arriving at the CERI. The
CERI will automatically cross-over if needed. The amber 10/100 LED is on
when the CERI is operating at 100Mbps.

Table 2.2: RJ45 Ethernet Pinout

Pin Function Figure 2.6 Ethernet Port

Transmit (+) Diagram

Transmit (-)

Link LED

Receive (+)
Unused
Unused
Receive (-)
Unused
Unused

LU

o BNEEN B e N Y R N N S N S

Pin 1 100Mbps LE

Updating the CERI Firmware

NOTE: Loading the CERI firmware through the serial port is not
recommended. Loading firmware through the CERI's Web server is many
times faster and may be done remotely. (See page 31)

NOTE: Loading new firmware into the CERI may cause the unit to revert
to factory defaults. Always perform a backup of the CERI's configuration
through the Web server before preforming a firmware download.

On occasion it may be necessary to update the operating system of the CERI. The
FWLOAD program is used to install the CERI firmware through the RS-232
serial port.

1. Move the power switch on the CERI to OFF.

2. Hold down the ¢l key and then move the power switch to ON. The screen
on the CERI will power up and eventually show “FIRMWARE
LOADER”.
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3. Start FWLOAD.EXE. The Windows Start Menu link is “Start, Programs,
Niobrara, CERI, FWLOAD CERI Firmware”.

4. Click on the Browse button and select CERI.LFWL.
Ensure that the proper PC serial port is selected (COM1).

6. Connect the MMI1 cable from the CERI port 1 to the selected PC serial
port.

7. Press the “Start Download” button. FWLOAD will open a progress bar to
show the status of the download.

8. Cycle power on the CERI to return the unit to normal operation. The
module is ready for use.

Figure 2.7: FWLOAD Screen

#¥| NR&D Firmware Downloader - ... Q|E|®
File Advanced Help

File to load
C:SMiobrara'Firmwarescen. bn Browse. ..
Serial Port: | COM1 |

Firrmware ta be witter: CERI OEFEB 2009

Current firmware revision: Mat quened
(e
Start D ownload Cancel |
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3 Web Server

Main Page

The CERI is configured using its built-in Web server. Simply enter the CERI's IP Address
in a browser's URL and a page similar to Figure 3.1 should be displayed.

{= NR&D CERI - Main - Windows Internet Explorer .._ |E|g|
@ \T/ = [l http://206.223.51. 191/ |2l Menu Links
. Fle Edit Vew Favorites Tools Help
v 4 mn NR&D CERI - Main i - |bPage - {3 Tooks +
A
NR&D CERI Clck
Slot # to
Mode: Config Compact Ethernet Remote Interface firmware revision: 'CE dit
: 0SFEB2009 ' cdi
Main module.
Confiswration CERI State
Statistics
The CERI is in Config mode. G
Outputs are not currently being controlled. ray .
background is
i CPU 3 4 unconfigured
c module.
K |CERI
1
Detected
R
All23 45 module may
c be one of
1; several with
same ID.
Copyright 2009 =
Niobrara Research and Development Corporation
b
Done (@ & mnternet #100% v

Figure 3.1: Example Main Web Page
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Login

Selecting the “Configuration” link will lead to the “Configuration” page. When
the “Configuration” page is first accessed on a new Web connection the user will
be prompted for a user name and password as shown in Figure 3.2.

The “User name” is ignored by the CERI. The word “master” is commonly used.

The “Password” defaults to “master” and is case sensitive. This password may
be changed through the Web interface.

Connect to 206.223.51.191 K3
A \o

The server 206.223.51.191 at CERI Configuration requires a
username and password.

Warning: This server is requesting that your username and
password be sent in an insecure manner (basic authentication
without a secure connection),

User name: | €7 master w |

Fassword: | T YTIT] |

[«]Remember my password:

[ Ok l [ Cancel

Figure 3.2: Login

The “Configuration” link should show a page similar to Figure 3.3. This page
gives an overview of the CERI.

The “Communications” settings including the IP Address, Subnet Mask, Default
Gateway, and Serial Port settings are shown.

The “Control” Settings gives the list of Allowed Masters and the
Communications Timeout.

The “General” settings show the mode of operations and the target action on a
mismatch of configuration.

The “Rack Mapping” gives an overview of the A120 I/O layout. See Chapter 4
on page 37 for more information on the Rack Mapper.

The “Internal Mapping” gives a listing of the internal map entries. See Chapter
5 on page 43 for more information on the Internal Mapper.
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{= NR&D CERI - Configuration - Windows Internet Explorer |:||§|E|

@; v i http://206.223.51. 18 1/config v |42 x] | |[2]-
File Edit View Favorites Tools Help
W m“l MR&D CERI - Configuration l_l & - B @3 v |z page - r:.l‘ Tools ~ >
)
NR&D CERI
Mode: Config Communications
Main

R IP: 206 223 51 191
il Mask: 255 2552550

gﬁﬁ Gateway: 206.223.51.1
General Serial port: Modbus RTU; 9600bps, even parity, 8 data bits, 1 stop bit
Rack Click here to modify the commumications settings
Mapper
Password .
e Control Settings
Restore
Firmware e Allowed Master (1) N/A
Beset Allowed Master (2): N/A
Statistics Allowed Master (3) N/A

Allowed Master (4): N/A
Communications Timeout (ms): 1000

Click here to modify the control settings

General

The CERI is currently in Config mode.
The CERI is configured to Halt in case of a configuration mismatch.

Click here to modify the general configuration

Rack Mapping
Rcus 2 5 A0 1 EEE
A A
C C
K |CERI DEP DAP DAP K DAP DAP
] 209 2*= 204 5 210 (216
R
A HEEE A EEE
c c v

Eglnternet *100% v

Figure 3.3: Configuration Web Page
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Comms Page

A fixed IP Address may be entered through the “Comms” link. BOOTP and/or
DHCP operation may also be enabled on this page. If either BOOTP or DHCP
are enabled then the CERI will attempt to connect to a BOOTP or DHCP server
on power-up and retrieve new IP settings. These new settings will override any
fixed values until the next power cycle.

/= NR&D CERI - Comms Configuration - Windows Internet Explorer |:||E|E|
@'C_.}' ~ |l http://206.223.51. 191/configfc ¥ | |42 || X | | |2
: File Edit View Favorites Tools Help
v dhr [En MRAD CERI - Comms Configura... I_‘ ﬁ - B E%.?I - |:zr Page - r.:!' Toals - >
A
NR&D CERI
Mode: Config Communications
Main

Configure the CERI's IP settings, or configure it to

@gm_cahoﬂ get the settings from DHCP or BootP server.
Control
General 1P Settings
Rack Booi?
Password DHCP Disabled +
z
Restore IP Address |[206 [|223 |51 |[191 |
Firmware e o,
Reset Subnet Mask ||265 (255 (255 |0 |
Statistics

Defmit Gate |[206 |[[223 [[51  |[1 |

| £

[ & Internet & 100% -

Figure 3.4: Comms Page

These settings may also be edited through the front panel of the CERI. See
Chapter 7 for more information.
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Control Page

The “Control” page allows the editing of the IP Addresses of the four potential
controlling masters of the CERI I/O. Any client may connect to the CERI via
Modbus/TCP and read the state of the I/O but only clients listed in this table will
be allowed the ability to write the outputs.

The first client included in this table that sends a Modbus/TCP write to the CERI
will be declared the “Controlling Master” and will have sole control of the
outputs. This sole control is maintained until this master allows the “Timeout” to
elapse without sending a write to the CERI. After the timeout expires, the CERI
will allow any of the masters in the table to gain control.

/=~ NR&D CERI - Control Configuration - Windows Internet Explorer

Tl ™
e

EEX

|Eu hth::fleE.ZZB.Sl.lglfconﬁgV| [ % |

: Fle Edt Wew Favorites

o

Help

CERI

7 [N NR&D CERI - Control Config... I_\ - B

I;é.! - I-_;\}f'Eage - f:j- Tools -

»

Password
Backup
Restore
Firmware e
Reset

Statistics

WARNING: Changing settings while the CERI
is not in HALT mode may cause the rack

outputs to go on or off unexpectedly. Please set
the CERT to HATLT mode if this is undesireable.

If outputs are currently being controlled, that
control WILL BE INTERRUPTED when these

settings are changed.

Control settings

The dewvices listed below will be permitted to
control the outputs connected to the CERL

Allowed Masters List
(enter all zeros to disable an entry)

Master 1 |206 |[223 |51 ||69

Master 2 |[206 ||223 |51

(226 |

Master 3|1 o |o o

Master4 [0 o o o

Timeout

" 1000 || Update |

£

EB @ Internet

#100% v

Figure 3.5: Control Page
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General Configuration Page
The “General” page controls the operating mode of the CERI.
The Run Mode has options of “Config”, “Run”, and “Halt”.

+  Config — This mode allows the editing of the CERI's configuration while
possibly having the I/O controlled by one of the Masters.

NOTE: Changing the configuration while the outputs are being controlled
may result in a temporary loss of control of the outputs resulting in
equipment damage, injury or death.

«  Run — This mode does not allow changes to the CERI configuration. This
is effectively a 'memory protect' setting for the CERI.

+  Halt — This mode forces all outputs to their default state. The CERI must
be in Halt mode for a firmware upgrade.

/= NR&D CERI [TEST_1] - General Configuration - Windows Internet E... [= |[B][X]

—
e v (M htpe/j206.223.51. 18 % | |44 || X B~
€1 | | | | Name Plate
: File Edit Wew Favorites Tools Help
W mu NRED CERT [TEST_1] - i
— —— A
NR&D CERI [TEST 1]
T / HR&D
Meode: Halt General Cﬂnfigura/ﬁﬂn TEST-1
Main / 206, 223
Configuration Run Mode / SE.EL I.ll'? g?
Comms ) 7
m Action when / Master:—
General conﬁgulretl:l Halt [ CONFIG
R—a & card missing B ,,J/
Mapper Name Plate QTESTJ N |
Password —
Backup
Restore
gttmware < Current setup is NOT stored to flash!
heset Click to commit changes to flash
Statistics — e - v
Jpore L@ € miernet H 100%  ~

Figure 3.6: General Page

The “Action when configured card missing” determines the action the CERI will
take when this event occurs. “Halt” will force the CERI into halt and all outputs
to their default state. “Run Allowed” will cause the CERI to post an error but
continue to allow the outputs to be remotely controlled.

The “Name Plate” is displayed on the LCD and in the Title of the HTML pages.
This value is limited to 16 characters of A-Z, 0-9, and . All characters will be
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capitalized by the CERI. An empty Name Plate will result in the default of CERI

to be displayed in the HTML title and

Rack Page

front display.

The Rack page is fully described in Chapter 4 on page 37.

Mapper Page
The Mapper page is fully described in

Password Page

Chapter 5 on page 43.

The Update Password page allows the changing of the Web page password. This
is not the same password used to control access to the front panel of the CERI.

/= NR&D CERI - Password Configuration - Windows Interne |Z||E|r>__(|

\:{ - |Eu http://206.223.51.19 V| || X |
File Edit WView Fawvorites Tools Help
v o [E‘EHNREDCERI—PasswnrdCu...l_l - B - @& - o
4
NR&D CERI
Mode: Config Update Password
M—;m g . Enter new password:
_glll'_c ||-|-|-|-|-|- |
Control Retype:
General |IIIIII | B
Rack
Mapper
Password
Ea_c]mg Current setup is NOT stored to 3
I EB @ Internet & 100%

Figure 3.7: Password Update Page
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Backup

The Backup page allows the saving of the entire configuration of the CERI to a
text file on the PC. Right-click the “here” link and select “Save Target As...” to
save a copy of the file. The default filename is config IPAddress.ceri.

/= NR&D CERI - Backup/Restore - Windows Internet Explorer |Z||E|fg|
@@ ~ [i, http://206.223.51. 191/config/back. ¥ || #3| | X | | IEE
: File Edit View Favorites Tools Help
v 4l mu NRED CERI - Backup/Restore ]_I - B - ® - [Zrpage v THTods v
o
NR&D CERI
Mode: Halt
Main
Configuration
Comms CERI Configuration Backup
Control
General Click here to store the CERI configuration as a file on
Rack your PC_ (or, right-click and choose Save As )
Mapper
Password Copyright 2009
Backup Niobrara Research and Development Corporation
Restore
Firmware e
Reset
Statistics 0
b
I [ € Internet ® 100% -

Figure 3.8: Backup Page

The structure of the backup file is simply the register number = value. Values
with a leading “x” are in hexadecimal. Factory default values are not included in
the backup file to keep the file size down.

Restore Page

The Configuration Restore page simply prompts for the filename of the backup
text file. The extension should be .ceri. After selecting the proper file, press “Start
Download”. If the process is completed successfully the screen should look like
Figure 3.9.
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/= NR&D CERI - Restoring - Windows Internet Explorer |:||E|r5__<|

o

' A |E‘En http://206.223.51. 191/config/r V| | X ‘ | B~
File Edit View Fawvorites Tools Help
W [EH NR.&D CERI - Restoring l_l B~ B & - [rpage ~ £ Toos ~
o’
NR&D CERI
Mode: Halt .
CERI Restoring
— Configuration
Configuration
ﬁ File received, processing.
ﬁ File type verified
et File processing complete.
Rack
PI‘;E:EE d The settings provided in the file have been applied,
Ba_qﬂ but are NOT stored in Flash. You must store them
Srond to Flash if desired, before a power cycle.
Restore
E“m“’m - Copyright 2009
ﬁ‘ Niobrara Research and Development Corporation
Statistics
b
[# & nternet # 100%

Figure 3.9: Restore

Firmware

The Firmware Upload page allows the easy upgrading of the CERI's firmware
over the Ethernet.

NOTE: The CERI must be in Halt to perform this upload.

NOTE: A backup of the CERI should be performed before the firmware
update. The new update may cause the CERI to revert to factory defaults.
Restoring the old backup will return the CERI to its proper settings.
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/= NR&D CERI - Firmware Upload - Windows Internet Explorer |Z||E|g|

@;‘/ - |§n hittp: /j206.223.51. 19 1/fnload V| || X | | Fell
. File Edit Vew Favorites Tools Help
woadr [gu NR.ED CERI - Firmware Upload 1_\ - B - &~ [rpage » {FTooks
2
NR&D CERI

Ll R CERI Firmware Upload

M_Cam E . If necessary, visit the NE.&D website for the latest

Qj;— firmware for the CERI.

Before uploading firmware to the CERI, make sure you
have a backup of vour configuration stored on vour PC.

The current frmware revision is "CERI 06FEB2009 '

Locate the version of CERI finl desired within your
filesvstem:

Pile]\'ame:}:‘LNiobrara‘LCERI‘;ceri.fwl|[ Browse... |
[ Start Download ]

Done [ € mnternet # 100% -

Figure 3.10: Firmware Page
The firmware file is normally saved in c:\Niobrara\ceri\ceri.fwl.

Reset

The Rest page will clear all mapper entries including the Rack and Internal
mappers. It will also clear all default output values. It does not affect the
configuration stored in Flash memory, only the current working configuration.

To complete the reset, type “YES” in the box and press “Go”.

NOTE: Reverting the CERI completely to factory defaults may be done
through the front panel. See page 99.
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/= NR&D CERI - Reset Factory - Windows Internet Explorer |Z||E| E|

@:/ - |£§n hittp: /f206.223.51. 191 config/reset V| || X | | Pl
: File Edit View Favorites Tools Help
W Iﬁu MRSD CERI - Reset Factory ]_I B - B - & v [hpage v {FTodls v
-
NR&D CERI
Mode: Halt
: Clear Mapper and Default Values
Main
Configuration
_gur_c This option will clear out ALL mapper entries and the
Control default values for outputs. It will not affect the
General configuration stored in Flash memory, only the current
Rack working configuration.
Mapper

Are vou sure vou want to clear this configuration?

Password
Backup Tvpe YES to reset: l:l

Restore

Firmware = Copyright 2009

Reseat Niobrara Research and Development Corporation
Statistics

| £

(3 € mternet H 100% v

Figure 3.11: Reset Page
Statistics

CERI Statistics

The Statistics page gives a wealth of information about the CERI. This page is
automatically refreshed every 30 seconds.

The Firmware and Bootcode Revisions, serial number, MAC Address, scan time,
IP Address of the current master, Ethernet and Serial port statistics, and per client
statistics are all displayed.
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/= NR&D CERI - Statistics - Windows Internet Explorer

o=1E3

@ ;‘/ - |£§u http://206.223.51. 191 /stats V| || % | | Folis
File _ Edit View Favorites Tools Help
W I(eNR&D CERI - Statistics ]_I B~ B - & - [rpage - $hTooks -
w
NR&D CERI
czielidl CERI Statistics
Main
Configuration Module
Statistics Ttem Value
Register Map §
Firmware revision CERI 06FEB2009
Bootloader revision CERIBOOT 07JAN2009
Serial number 750009
MAC Address 00-20-BD-0B-71-B9
Backplane
Ttem Value
Rack scan time 25 ms
Address of current master 0.0.0.0
Ethernet
Item Value
Port Speed 100BaseT
Port Duplex Full
Frames transmitted 768
Frames received 46707
Reads performed 0 b
Waiting for httpsjf206.22 [ ] [# € mtermnet # 100% -

Figure 3.12: Statistics Page

Register Map

The Register Map page gives a cross-reference of all Drop 0/1 registers in use.
Source registers (outputs) are shown in black while destination registers (inputs)
are shown in blue. Registers used in both the Rack and Internal mapping are

shown.
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/= NR&D CERI - Register Usage Map - Windows Internet Explorer |:||E|fz|

—

&~ ‘E‘EH http://206.223.51. 191/sta V| || X | | 2~
. Fle Edit View Favorites Tools  Help
w [EEHNR&D CERI - Register Usa. .. l_] B~ B - & - [ibrage v {FToos~
5
NR&D CERI
Slzre Al CERI Register Usage Map
Main
Configuration Eegister(s) Use
Statistics 1 - 3000 Unused
3001 Rack 1, Slot 3 (Dst)
3002 Rack 1. Slot 4 (Dst)
3003 - 4000  Unused
4001 Rack 1, Slot 4 (Src)
4002 Rack 1, Slot 5 (Src)
4003 Rack 2, Slot 1 (Src)
4004 Rack 2, Slot 2 (Src)
4005 - 10000 Unnsed B
Copyright 2009
Winheara Bacaserh and Davalaeemant M
[g € internet ® 100% -

Figure 3.13: Register List
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4 Rack

Figure 4.1 shows the features of the Rack I/O Configuration Web page of the CERI.

{= NR&D CERI - Configuration:Rack I/0 - Windows Internet Explorer |Z||E|rg|
@:/ - |Eu http: fceri.niobrara, com/configfrack V| *2 || X | | 2 C]le SlOt #
: File Edit View Favorites Tools Help to edlt
W m“ NRAD CERI - Configuration:Rack I/0 1_‘ &B- 8 e - [hpage + { Took - 7 module.
L
NR&D CERI Click Module
ID to view
status.
Gray
background is
unconfigured
module.
Orange
background
is module
Statistics Error.
- i Click here to
Cutrefitsetup is NOT stored to flash!
Click t§ commt chranges to flash. save setup.
Copyright 2009 |
esearch and Development Corporation X
. ¥ | Redlink
(3@ mntemet #100% - indicates
Figure 4.1: Rack 1/0 Configuration Page crror
condition.

This Web page is accessed by the Configuration>Rack links in the green column.

The layout of the racks on the Web page is always 1-2/3-4 and may not bare resemblance
to the actual physical layout of the A120 1/0O. The CERI always displays all four racks,
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even if they don't physically exist. Unused slots should remain empty in the
CERI's configuration.

Detected A120 modules are displayed by name in their slot. If the module is
configured in the CERI then this name will also be a link. If a module matches
the ID configured in the CERI then the background will be white. If a module is
properly configured but reporting a module error or the module ID doesn't match
the configuration then the background will be orange. If a module is not yet
configured then the background will be gray.

Many A120 cards share the same module ID making it impossible for the CERI
to accurately determine which card is present. The CERI will display the detected
card name with “*” characters in the digits it is unable to uniquely define until
the proper card is selected. Figure 4.2 shows an example of a detected module
DAP 2*8. This card may be a DAP 208 or a DAP 258. Both cards share the same
module ID and behave the same across the backplane.

{Z NR&D CERI - 1/0 config for Rack 1 Slot 3 - Windows Internet Explorer (=13
—
@.\-1_/ - |£{Lnhttp:,.",."206.223.51.IQchonﬁgfslom?sloiV| ) [x] | |[2]-
: File Edit View Favorites Tools Help
w o [g“ NR&D CERI - 1/O config for Rack 15iot 3 l_l - B @ v [reage - {0 Took - ”
NR&D CERI
Llrieli oLt VO configuration for Rack 1 Slot 3
Main Detected DAP
Configuration Module 2*8
Comms ;
= Module present (24) in rack, but
Control Problem unconfigured.
General
Rack Configured Empty v
m Module Empty a
Password ADU204
Backup ADUZ205
Restore Show register usag ADU206
Firmware e ADLZ10
ADU211
Reset Current s{apys12 | [stored to flash!
Statistics Click taaDU216 | zes to flash.
ADUZ56
ADUZ57  lopg
o BKF201 :
N 5 D P
MBKFZD‘I lopment Corporation
DAP204
[DAP208
DAP210
DAP211
DAP212
DAP216
DAP252
DAP253
DAP253
DAP292
DAl202
DAU204 -
Done DALZ0E et & 100% -

Figure 4.2: Module Selection

A slot is edited by simply clicking on the slot number of the appropriate rack. A
page similar to Figure 4.3 will be shown.
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/2 NR&D CERI - I/0 config for Rack 2 Slot 3 - Windows Internet Explorer M=E3

@:-‘/ = |, http:/f206.223.51. 190/config/dlath?sk ¥ | | #2 || X | | |2
: Fle Edit View Favorites Tools Help
W mu NRED CERI - /O config for RackZSIntSl_l B - B - o - [irpage ~ @Toos ~
A
NR&D CERI
Mode: Halt /O configuration for Rack 2 Slot 3
Main ) Detected Module ‘?PL
Configuration 2%6
CC;";E? Problem Module reporting Bad Health
nge)
e Configured Module
Rack ADU206 4 Channel Register Input
Mapper
e Module Input Words |5
Baclkup Module Output Words |2
Restore

Inputs Mapped to | 4x (%MW) 3011 - 3015

Reset First Input 4x(MWY3011 | i

Statistics
Outputs Mappedto  |4x (%MW) 4020 - 4021

First Output 4x(MW)4020 |

[ Update ] ’Done] [ Configure ]

(@ € Internet # 100% -

Figure 4.3: Module Edit Page

The First Input value determines where the 5 words of input are placed in the
drop 0/1 register area. The First Output determines where the 2 words of output
start.

The ADU 206 includes a “Configure” button used to set up the analog inputs
(Figure 4.4). In most cases that include a “Configure” button, most if not all of
the output words assigned to that card are set through the Web page and do not
need to be controlled from the Master.

Recommended Practice: Niobrara recommends that analog input cards
have their outputs mapped to registers not written by the controlling PLC
master. These outputs are usually configured once through the CERI's
web page and should not be written by the PLC.
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= NR&D CERI - ADU-206/256 Configuration - Windows Internet Explorer

—
B- E
b S

Fle Edit Wew Favorites Tools Help

I hth::ffltlﬁ.223.51.IQchanﬁgﬁquDUEV| *4 | X |

)

ge - _’_‘;I- Tools -

r dhr IEH MR.&D CERI - ADU-206/256 Canfigurat. .. l_l - B
4 v
NR&D CERI
Mode: Halt ADU-206/256 configuration for Rack 2, Slot 3:
Main .
Confi . Option
Comms Display Owerrange in 3x Status
Control
- Offset & Extended Resolution
General
Rack Polarity
Mapper
e Channel 1 Range
Backup Channel 2 Range
Restore
Firmware e Channel 3 Range
=S Channel 4 Range
Statistics

Data Format

Resolution

[ Update l [Donel

-
=
<

|€

Dane EE @ Internet

Figure 4.4: Configure Page for ADU 206

Clicking on the Module ID on the Rack page will give a status page for that card
(Figure 4.5). This page gives a summary about the configuration as well as the

actual data reported by the card.
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/= NR&D CERI - 1/0 status for Rack 2 Slot 3 - Windows Internet Explorer

B

M. http://206.223.51. 190/stats/slotsiot ¥ | | 42| X | |

B

Yl ™
e

File  Edit

ﬁqﬁ;[n

View Favorites Tools Help

CERI

NRBd]CERl-IIDsEthforRad(ZSI...l \ . -

i

3]

l-_;}Eage - _’;I- Tools -

>

NR&D CERI |

Status for Rack 2 Slot 3

Statistics ADU206

Detected Module

Problem

Module Input Words

Module Output
Words

Inputs Mapped to
Outputs Mapped to

Inputs
Register Meaning

3011
3012
3013
3014
3015

Module Status

Channel 1 Data
Channel 2 Data |1
Channel 3 Data |1
Channel 4 Data |1

1/O configuration for Rack 2 Slot 3

4 Channel Register Input

ADU
%6

Module reporting Bad
Health
g

2

4x (ToMW) 3011 - 3015
Az (PoMW) 4020 - 4021

Current
Value

12289
12290
29
9
9

| ]

[
[ =]
b2 | =

[
[ =]

s

Qutputs

Register Meaning

4020
4021

Analog Config
Data Config

Current Defanlt
Value Value

0 3
0 11

B

Dane

3 @

Internet

LT ET

Figure 4.5: Status Page for ADU 206
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/= NR&D CERI - Internal Mapper Configuration - Windows Internet Explorer

@.\__; - mkl http:ff10.10. 10, 10/config/mapperh v| 02 | B3 ‘
File Edit \iew Favorites Took Help
S— : - s 3
W m“ MRA&D CERI - Internal Mapper Configuration [ l Eﬁ - 8 fe v |::kPage - {CF Tools -

>

NR&D CERI

Mode: Config WARNING: Changing the mapper while the CERI is not in HALT mode may cause the rack outputs to
go on or off unexpectedly. Please set the CERI to HALT mode if this is undesireable.

Main
Configuration CERI Internal Mapper Configuration
General . .
Rack Internal mapper entries are used to move and reformat data within the CERI register space. Please
Mapper consult the user's guide for definitions.
Password Register Al Register B [2°"% |(B) Source [Mode Packing D
Backup Count (hex)
Restore 500=0000
Firmware update 500 510 3 Drop 0/1 |A>B None 501=0000 |Edit Delete
dmme 502=0000
Statistics 20120000
2 2 255 I == e
201 1011 2 Drop 255 |A=B None 302=0000 Edit Delete
300=0000
300 310 3 Drop 0/1 |A>B Reversed None 301=0000 Edit Delete
302=0000
400=0000
400 410 4 Drop 0/1 |A=B Pack Bytes Edit Delete
403=0000
, N 600=0000 _ ..
5 ; OQUU=UUUL
600 610 2 Drop 0/1 |A=B Unpack Bytes 601=0000 Edit Delete
700=0000
, - 701=0000 |_ ..
700 710 4 Drop 0/1 |A=B Pack Nybbles Edit Delete
703=0000
. N - 800=0000 _ ..
2 / 1 e
800 810 2 Drop 0/1 |A=B Unpack Nybbles 201=0000 Edit Delete i
Add new entry:
Register A Register B s""“f (B) Source  Mode Packing Action
[704 | [14 | |4 |[oropon ¥ [[AsE v/ [PackMybbles v
b
[# @ mternet H 100% -

Figure 5.1: Internal Mapper Example Web Page
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The CERI can support up to 50 entries in its mapping machine (See Drop 255
Register List on page 102). These 50 entries are shared between the Rack Map
entries and the Internal Map entries. There are 18 possible A120 Rack entries
which means there are a minimum of 32 Internal Map entries available for use.

Mapper Description

Register A — This value is the starting register in the Drop 0/1 data space
for this mapper entry. The valid range is 1 through 10000.

Register B — This value is the starting register in either the Drop 0/1 data
space or the Drop 255 data space. The valid rage is 1 through 40000.

Source Count — This value determines the number of registers moved,
packed, or unpacked in this operation. The valid rage is 1 through 255.

Mode — There are four choices for the Mode:

A>B — The value from Register A is moved to Register B. The
Source Count and Packing settings determine how many other
values are also moved.

B<A — The value from Register B is moved to Register A. The
Source Count and Packing settings determine how many other
values are also moved.

A>B Reversed — The value from Register A is moved to Register
B with all of the bits reversed. This means that the value of bit 0
(Isb) of “A” is now bit 15 (msb) of “B”. Bit 1 of “A” is now bit 14
of “B” and so on.

B<A Reversed — The value from Register B is moved to Register
A with all of the bits reversed.

Packing — There are four choices for Packing:

44 Mapper 5

None — The data is transferred directly as indicated by the Mode
setting.

Pack Bytes — The data from the least significant bytes of the
source register and source + 1 are compressed into the target
register. The source count must be an even number (2, 4, 6, etc.).
Pack bytes is typically used with 8-bit input cards when aligning
the bit numbers to 1x inputs.

Unpack Bytes — The data from the source register is split so the
most significant byte of the source is loaded into the least
significant byte of the target and the least significant byte of the
source is loaded into the least significant byte of the target + 1.
Unpack Bytes is typically used with 8-bit output cards when
aligning the bit numbers to 0x coils.

Pack Nybbles — The data from the least significant nybble of the
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source register and places this value into the most significant
nybble of the target register. Additionally, it places the least
significant nybble of the source + 1 register and places this value
into the next to least significant nybble of the target register. The
Source Count must be an even number (2, 4, 6, etc.). Pack Nybbles
would be used with 4-bit input cards.

Unpack Nybbles — The most significant nybble from the source
register is placed into the least significant nybble of the target
register. Additionally, the next to least significant nybble of the
source register is placed into the least significant nybble of the
target + 1 register. Unpack Nybbles is typically used with 4-bit
output cards when aligning the bit numbers to 0x coils.

Mapper Examples

These examples make no notice of the Default settings and are just concerned
with showing how the map entries function.

A>B Copy

This example is a simple copy of data from registers 500, 501, and 502 to
registers 510, 511, and 512.

Table 5.1: Mapper A>B Copy

Register A | Register B| Source B) Mode Packing
Count | Source
500 510 3 Drop 0 |A>B None

Table 5.2: Mapper A>B Copy

Source Value Target Value
Register | (hex) Register (hex)
500 1234 - 510 1234
501 5678 . 511 5678
502 ABCD . 512 ABCD
B<A Drop 255 Copy

The example below copies the “Status Register” and “Scan Time” of the CERI in
drop 255 registers 1011 and 1012 to data registers 201 and 202 in drop 0.
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Table 5.3: Mapper B<A Drop 255 Copy

201 1011 2 Drop 255 |B>A None

Table 5.4: Mapper Drop 255 Copy

Drop | Value Drop Value
(decimal) (decimal)

1011 | 255 4 — 201 0 4
1012 | 255 51 | 202 0 51

The value 4 indicates the CERI is running and the 51 indicates a scan time of
5.1mS.

A>B Reversed

This example is a copy of data from registers 300, 301, and 302 to 310, 311, and
312 while reversing the bit order.

Table 5.5: Mapper A>B Reversed

300 310 3 Drop 0 |A>B Reversed |None

Table 5.6: Mapper A>B Reversed

Value Value (binary) Value Value (binary)
(hex) (hex)

300 | 1234|0001 00100011 0100 310 |2C48|0010 1100 0100 1000
301 | 4000 | 0100 0000 0000 0000 * 311 10002 | 0000 0000 0000 0010
302 | 0001 | 0000 0000 0000 0001 * 312 | 8000 | 1000 0000 0000 0000

Pack Bytes A>B

Pack Bytes takes the Least Significant Bytes from adjacent registers and packs
them into a single registers. The count determines the number of register pairs to
pack. The Most Significant Byte of each source register is ignored.

This example is a pack of the LSB data from registers 400 and 401 into 410 and
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from 402 and 403 into 411.

Table 5.7: Mapper Pack Bytes

400 410 4 Drop 0 |A>B Pack Bytes

Table 5.8: Mapper Pack Bytes

- Value (hex) - Value (hex)
400 1234) 7/# 410 (3478)
401 5678) —

402 9ABC B> 411 o
403 DEF0

The Pack Bytes mapper is used to compress 8-bit discrete input cards into the
same bit order used by the original PLC.

Figure 5.2 shows a Compact PLC with 5 DEP-208 8-bit input cards. Each card is
traffic-copped for 8 bits. Table 5.9 shows the PLC memory map.

Table 5.9: DEP-208 Original PLC Traffic Cop

1x1 I1 1x9 19 Ix17 | 117 | 1x25 | 125 | 1x33 | 133

1x2 12 Ix10 | I10 | 1x18 | 118 | 1x26 | 126 | 1x34 | 134
1x3 I3 IxI11 | 111 Ix19 | 119 | 1x27 | 127 | 1x35 | I35
1x4 14 Ix12 | 112 | 1x20 | 120 | 1x28 | 128 | 1x36 | 136
1x5 I5 Ix13 | I13 | 1x21 | 121 1x29 | 129 | 1x37 | 137
1x6 I6 Ix14 | 114 | 1x22 | 122 | 1x30 | I30 | 1x38 | 138
1x7 I7 Ix15 | 115 | 1x23 | 123 | 1x31 | 131 1x39 | 139
1x8 I8 Ixl6 | I16 | 1x24 | 124 | 1x32 | I32 | 1x40 | 140
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Figure 5.2 DEP-208 8-bit Input Cards

1x9 — 1x16 1x25 - 1x32
Ix1 - 1x8 19 - 116 125 - 132

I1-18

1x17 - 1x24
117 - 124 1x33 — 1x40
133 - 140
" 4

It would be convenient for the CERI to provide a mapping of the input data to
simply allow an I/O Scanner read from the new PLC to reproduce the original
mapping.

Table 5.10 shows a typical mapping of a CERI with five DEP-208 cards assigned
to registers 101 through 106. If the PLC did an I/O Scan read of these 6 words,

the data would end up with 8-bit gaps and the number would not align with the
old system.
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Table 5.10: 1/O Data from normal CERI DEP-208 configuration

4x0101 I 2 (3 |4 |5 6 |7 |8
Rl |R2 |[R3 |R4 |RS |R6 |R7 |R8
4x0102 9 |10 |11 |12 |13 |14 |15 |16
R9 |RI10|RII |RI2|RI3|R14|RI5 RI16
4x0103 17 {18 |19 |20 |21 |22 |23 |24
R17 |R18 |R19 |R20 |R21 |R22 |R23 |R24
4x0104 25126 |27 |28 |29 |30 |31 |32
R25 | R26 | R27 |R28 |R29 | R30 | R31 | R32
4x0105 33 134 |35 |36 |37 |38 |39 |40
R33 | R34 |R35 |R36 |R37 |R38 |R39 | R40
4x0106 41 |42 |43 |44 |45 |46 47 48
R41 | R42 | R43 |R44 |R45 | R46 | R47 | R48

Adding the mapper entry in Table 5.11 to the CERI results in the data being
placed in registers 111 through 113 as shown in Table 5.12.

Table 5.11: Mapper Pack Bytes

101 111 6 Drop0 |A>B Pack Bytes

Table 5.12: 1/O Data to be read with 1/O Scanner after Pack Bytes Mapper

4xo111r 11 2 (3 |4 |5 |6 |7 |8 |9 |10 |11 12 |13 |14 |15 |16
Rl |R2 |R3 |R4 |RS |R6 |R7 |R8 |R9 |RIO|RII RI2|RI3|RI4 RIS|RI6

4x0112 |17 |18 |19 |20 |21 |22 |23 |24 |25 26 |27 |28 |29 |30 |31 |32
R17 |R18 |R19 |[R20 | R21 |R22 |R23 |R24 |R25 |R26 |R27 |R28 |R29 |R30 |R31 R32

4x0113 |33 34 |35 |36 |37 |38 |39 40 |41 |42 |43 |44 |45 |46 |47 |48
R33 | R34 |R35 |R36 |R37 |R38 | R39 | R40 | R41 | R42 | R43 |R44 |R45 |R46 |R47 |R48
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An I/O Scanner entry that would be used to read this input data from a CERI

would look something like Table 5.13. The data that would show up in the PLC
in the same order as the original system.

Table 5.13: I/O Scanner settings to read the DEP-208 data

4x00111 1x00001 |3
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Unpack Bytes A>B

The Unpack Bytes mapper splits the Most Significant Byte (MSB) of the source
register and places that data into the Least Significant Byte (LSB) of the target
register. It also takes the LSB of the source register and places that data into the
LSB of the target register plus 1. The MSB of each target register is zeroed. The
count determines the number of source registers to unpack.

This example is a unpack of the MSB data from register 600 into the LSB of 610
and the LSB from 600 into the LSB of 611. This entry also copies the MSB
from 601 into the LSB of 612 and the LSB from 601 into the LSB of 613.

Table 5.14: Mapper Unpack Bytes

600 610 2 Drop0 |A>B Unpack Bytes

Table 5.15: Mapper Unpack Bytes

- Value (hex) - Value (hex)

600 1234) —— B | 610 0012)

A 611 0034)
601 5678 | B 612 0056)

613 0078

Unpack Bytes is used with 8-bit output cards. Figure 5.3 shows a Compact PLC
with 5 DAP-208 8-bit relay output cards. Each card is traffic-copped for 8 bits.
Table 5.17 shows the PLC memory map.

An I/0O Scanner entry that would be used to push this output data to a CERI
would look something like Table 5.16. The data that would show up in the CER
is described in Table 5.18.

Table 5.16: 1/O Scanner settings to push the DAP-208 data

0x00001  |4x00101 |3
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Table 5.17: DAP-208 Example

Rack 1 Rack 2

Slot 3 Slot 4 Slot 5 Slot 1 Slot 2

Coil Relay Coil Relay Coil Relay Coil Relay Coil Relay

Ox1 R1 0x9 R9 | 0x17 | R17 | 0x25 | R25 | 0x33 | R33

0x2 R2 | Ox10 | R10 | 0x18 | RI8 | 0x26 | R26 | 0x34 | R34

0x3 R3 | OxI11 | RI11 | 0x19 | R19 | 0x27 | R27 | 0x35 | R35

0x4 R4 | Ox12 | R12 | 0x20 | R20 | 0x28 | R28 | 0x36 | R36

0x5 R5 | 0x13 | RI3 | 0x21 | R21 | O0x29 | R29 | 0x37 | R37

0x6 R6 | O0x14 | R14 | 0x22 | R22 | 0x30 | R30 | 0x38 | R38

0x7 R7 | OxI15 | R15 | 0x23 | R23 | 0x31 | R31 | 0x39 | R39

0x8 R8 | 0x16 | R16 | 0x24 | R24 | 0x32 | R32 | 0x40 | R40

Figure 5.3 DAP-208 8-bit Relay Cards

0x9 — 0x16 0x25 = 0x32
0xI - 0x8 R9 - R16 R25 - R32

RI - R8
0x17 — 0x24
R17 - R24 0x33 — 0x40
R33 - R40
4
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Table 5.18: 1/0O Data pushed from 1/O Scanner

4x0101 |1 (2 (3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |13 |14 |15 |16

R1 |R2 |R3 |R4 |R5 |R6 |R7 |R8 |R9 |RI10|RI11 |R12 |R13 |R14|R15|R16

4x0102 |17 18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 |31 |32
R17 |R18 |R19 |R20 |R21 |R22 |R23 |R24 | R25 R26 | R27 |R28 |[R29 |R30 |R31 | R32

4x0103 |33 |34 |35 |36 |37 |38 |39 |40 |41 42 |43 |44 |45 |46 |47 |48
R33 | R34 |R35 |R36 |R37 |R38 |R39 | R40 | R41 R42 | R43 | R44 |R45 |R46 |R47 |R48

Now add the mapper entry in Table 5.19 to the CERI and the new data is placed
in registers 111 through 116 as shown in Table 5.20.

Table 5.19: Mapper Unpack Bytes

101 111 3 Drop 0 |A>B Unpack Bytes

Table 5.20: 1/O Data after mapper byte unpack

4x0111 1 |2 |3 /4 5 |6 |7 |8
Rl |R2 |R3 |R4 |RS |R6 |R7 |R8
4x0112 9 |10 |11 |12 |13 |14 |15 |16
R9 |R10|RIl |RI2|RI3|R14|RI5 RI16
4x0113 17 |18 |19 |20 |21 |22 |23 |24
R17 |R18 |R19 |R20 |R21 |R22 |R23 | R24
4x0114 25 26 |27 |28 |29 |30 |31 32
R25 | R26 | R27 | R28 |R29 | R30 | R31 | R32
4x0115 33 134 |35 |36 |37 |38 |39 |40
R33 | R34 |R35 |R36 |R37 |R38 |R39 | R40
4x0116 41 |42 |43 |44 |45 |46 47 48
R41 | R42 | R43 |R44 |R45 | R46 | R47 | R48

The resulting data is now in the proper order for the CERI to use with a DAP-208
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module. Now, it is simply required to configure each relay card in the CERI to
be assigned to registers 111 through 116.

Pack Nybbles A>B

The Pack Nybbles mapper takes the Least Significant Nybble (LSN) of the
source register and places that data into the Most Significant Nybble (MSN) of
the target register. It then takes the LSN of the source register+1 and places that
data into the upper nybble of the LSB of the target register. All other bits in the
target register are zeroed. The count determines the number of source registers to
compress.

This example is a pack of the LSN data from register 700 and the LSN from
register 701 into register 710 and the LSN from registers 702 and 703 into
register 711.

Table 5.21: Mapper Pack Nybbles

700 710 4 Drop 0 |A>B Pack Nybbles

Table 5.22: Internal Mapper Pack Bytes

- Value (hex) - Value (hex)
700 1234) ‘:'» 710 4080
701 5678) —

702 9ABC) b 711 co10
703 DEF1

Pack Nybbles would be used with a 4-bit input card, but there are no know 4-bit
input A120 cards so no example will be shown.
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Unpack Nybbles A>B

This example is a unpack of the most significant nybble (MSN) data from
register 800 into the LSN of 810 and the next to LSN from 800 into the LSN of
811. This entry also copies the MSN from 801 into the LSN of 812 and the next
to LSN from 801 into the LSN of 813.

Table 5.23: Mapper Unpack Nybbles

800 810 2 Drop 0 |A>B Unpack Nybbles

Table 5.24: Mapper Unpack Nybbles

(hex)
800 1234 |— P 810 0001
A g 0003
801 5678 B 812 0005)
813 0007

Unpack Nybbles is used with 4-bit output cards. Figure 5.4 shows a Compact
PLC with 5 DAP-204 4-bit relay output cards. Each card is traffic-copped for 8
bits. Table 5.26 shows the PLC memory map. Notice that each card only uses
the first four bits assigned to the slot.

An I/O Scanner entry that would be used to push this output data to a CERI
would look something like Table 5.25. The data that would show up in the CER
is described in Table 5.27.

Table 5.25: 1/O Scanner settings to push the DAP-204 data

0x00001  [4x00101 |3
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Table 5.26: DAP-204 Example

0x1 R1 0x9 R5 | Ox17 | R9 | 0x25 | R13 | 0x33 | R17
0x2 R2 | Ox10 | R6 | 0x18 | R10 | 0x26 | R14 | 0x34 | RI8
0x3 R3 | 0x11 | R7 | 0x19 | R11 | 0x27 | R15 | 0x35 | R19
0x4 R4 | Ox12 | R8 | 0x20 | RI2 | 0x28 | R16 | 0x36 | R20
0x5 0x13 0x21 0x29 0x37
0x6 0x14 0x22 0x30 0x38
0x7 0x15 0x23 0x31 0x39
0x8 0x16 0x24 0x32 0x40

Figure 5.4 DAP-204 4-bit Relay Cards

0x25 — 0x32
R13-R16

0x9 — 0x16
0x1-0x8 R5-RS8
R1-R4
0x17 — 0x24
R9-R12
N 4 /

0x33 — 0x40
R17-R20
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Table 5.27: 1/O Data pushed from 1/O Scanner

4x0101 |1 (2 (3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |13 |14 |15 |16

Rl |R2 |R3 |R4 RS |R6 |R7 |R8
4x0102 |17 |18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 |31 |32
R9 |R10 |RII [RI2 R13 |R14 |RI5 [R16

4x0103 |33 |34 |35 36 |37 (38 |39 |40 |41 |42 |43 |44 (45 46 47 |48
R17 |R18 [R19 |R20

Now add the mapper entry in Table 5.28 to the CERI and the new data is placed
in registers 111 through 116 as shown in Table 5.29.

Table 5.28: Mapper Unpack Nybbles

101 111 3 Drop 0 |A>B Unpack Nybbles

Table 5.29: 1/0O Data after mapper nybble unpack

4x0111 1 2 (3 |4
Rl |R2 |R3 |R4
4x0112 9 110 11 |12
R5 |R6 |R7 |R8
4x0113 17 |18 |19 |20
R9 |R10 |RII [RI2
4x0114 25 126 |27 |28
R13 |R14 |RI5 |R16
4x0115 33 134 |35 |36
R17 |R18 |R19 |R20
4x0116 41 142 143 |44

The resulting data is now in the proper order for the CERI to use with a DAP-204
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module. Now, it is simply required to configure each relay card in the CERI to
be assigned to registers 111 through 115.

Note that register 116 is reserved for PLC bits 41 through 44 and should not be
used elsewhere within the CERI.
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6 A1201/0

The default operation of many A120 I/O cards with the CERI is the same as the operation
of the card configured for 3x-register operation using Concept. Many of the intelligent
cards require the CERI to perform automatic multiplexing/demultiplexing of the data
across the backplane so these cards will have many more input and output registers than
normally traffic-copped with a Compact PLC. The register maps for each supported
module is shown in this chapter.

NOTE: For complete module wiring and operating information consult the
Modicon A120 Series I/O Modules User Guide (890 USE 109 00).

ADU 204 (4-point Voltage/RTD Analog Input)
Modicon Module ID: x20 (32), NRD Module ID: x14 (20)

The ADU 204 uses four 4x-registers (In-0 through In-3) for the analog data from
Channels 1 through 4. There are no output registers assigned to this card.

Table 6.1: ADU 204 input register map

In-0 Channel 1 input value
In-1 Channel 2 input value
In-2 Channel 3 input value
In-3 Channel 4 input value

ADU 205 (4-point Voltage/Current Analog Input)
Modicon Module ID: x22 (34), NRD Module ID: x15 (21)

The ADU 205 uses four 4x-register inputs (In-0 through In-3) and five 4x-register outputs
(Out-0 through Out-4). The input registers show the analog values for Channels 1 through
4 while the output registers set the resolution and Channel configuration.

NOTE: The values used in the four output registers are typically set through the
Configuration page on the CERI's Web server. These values will not change
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writes.

during normal operation and do not need to be written by the controlling
PLC. It is advised that these outputs not be included in the I/O Scanner

Table 6.2: ADU 205 input register map

In-0 Channel 1 input value
In-1 Channel 2 input value
In-2 Channel 3 input value
In-3 Channel 4 input value

Table 6.3: ADU 205 output register map

4x Register Description

Out-0 (Module Resolution Configuration in hex)
(Resolution) |0C = 12 bit
OE = 12 bit + sign

0B = 13 bit
OF = 15 bit + sign
0D = 16 bit

Out-1 (Configuration Values in hex)
(Channel 1) |00 = Inactive
01 =-20V to +20V
02 =-40mA to +40mA
04 =-10V to +10V
08 = -20mA to +20mA
10 = OmA to 20mA
20 =4mA to 20mA
40=0Vto 10V
80 =0V to 20V

Out-2 (Same Configuration Values as above)
(Channel 2)

Out-3 (Same Configuration Values as above)
(Channel 3)

Out-4 (Same Configuration Values as above)
(Channel 4)
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ADU 206 (4-point Voltage/Current Isolated Analog Input)
Modicon Module ID: x23 (35), NRD Module ID: x16 (22)

The ADU 206 use five 4x-register inputs (In-0 through In-4) and two 4x-register
outputs (Out-0 and Out-1). The input registers show the status and analog values
for Channels 1 through 4 while the output registers set the resolution and Channel
configuration.

NOTE: The values used in the two output registers are typically set
through the Configuration page on the CERI's Web server. These values
will not change during normal operation and do not need to be written by
the controlling PLC. It is advised that these outputs not be included in the
I/O Scanner writes.

Table 6.4: ADU 206 input register map

In-0 Bitmap (bit 0 is LSB)
(Status) | bits 8-15 not used
bit 7 = set on Fault
bit 6 = set if external supply bad
bit 5 = Offset and extended resolution turned on
bit 4 = set if Unipolar, clear if Bipolar
bit 3 = Channel 4 out of range
bit 2 = Channel 3 out of range
bit 1 = Channel 2 out of range
bit 0 = Channel 1 out of range

In-1 Channel 1 input value
In-2 Channel 2 input value
In-3 Channel 3 input value
In-4 Channel 4 input value

Out-0 Bitmap (bit 0 is LSB)
(Resolution) | bits 7-15 not used
bit 6 = Display Overrange in Status
bit 5 = Offset and extended range enabled
bit 4 = set for Unipolar, clear for Bipolar
bit 3 = Channel 4 Expanded Range (set for 0-10V
range, clear for 0-1V range)
bit 2 = Channel 3 Expanded Range
bit 1 = Channel 2 Expanded Range
bit 0 = Channel 1 Expanded Range
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Table 6.5: ADU 206 output register map

4x Register

Description

Out-0
(Resolution)

Bitmap (bit 0 is LSB)

bits 7-15 not used

bit 6 = Display Overrange in Status

bit 5 = Offset and extended range enabled

bit 4 = set for Unipolar, clear for Bipolar

bit 3 = Channel 4 Expanded Range (set for 0-10V
range, clear for 0-1V range)

bit 2 = Channel 3 Expanded Range

bit 1 = Channel 2 Expanded Range

bit 0 = Channel 1 Expanded Range

Out-1
(Resolution)

bits 9-15 not used

bit 8 = clear for Unsigned, set for Signed

bits 0-7 = decimal value to set the number of bits of
resolution (11-16)

ADU 210 (4-point Voltage/Current Analog Input)
Modicon Module ID: x38 (56), NRD Module ID: x31 (49)

The ADU 210 uses four 4x-register inputs (In-0 through In-3) and two 4x-register
outputs (Out-0 and Out-1). The input registers show the analog values for
Channels 1 through 4 while the output registers set the Channel configuration.

NOTE:

The ADU 210 must have external 24Vdc power to function
properly. The ADU 210 reports an incorrect module ID (255 instead of 56)
when missing the external 24Vdc. The CERI will indicate that the slot in
question contains the TST 999 card instead of the ADU 210 while the
ADU 210 is not powered.

Table 6.6: ADU 210 input register map

In-0 Channel 1 input value
In-1 Channel 2 input value
In-2 Channel 3 input value
In-3 Channel 4 input value
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NOTE: The values used in the two output registers are typically set
through the Configuration page on the CERI's Web server. These values
will not change during normal operation and do not need to be written by
the controlling PLC. It is advised that these outputs not be included in the
I/O Scanner writes.

Table 6.7: ADU 210 output register map

4x Register

Description

Out-0
(Channels 1 and
2 configuration)

High byte = Channel 1 configuration
(hex values)

01=0to 10V

09=2to 10V

02=0to 5V (0 to 20mA)
0A=1to5V (4to20mA)

11 =0to 10V — Limit <>0

19=0to 10V — Limit <> 0

12=0to 5V (0 to 20mA) — Limit <> 0
1A=1to 5V (4 to 20mA) — Limit <> 0
21 =+/-10V

22 =+/-5V (+/-20mA)

Low byte = Channel 2 configuration

Out-1
(Channels 3 and
4 configuration)

High byte = Channel 3 configuration
Low byte = Channel 4 configuration

ADU 211 (8-point Universal Isolated Analog Input)
Modicon Module ID: x76 (118), NRD Module ID: x23 (35)

The ADU 211 uses eighteen 4x-register inputs (In-0 through In-17) and three 4x-
register outputs (Out-0 through Out-2). The input registers show the analog
values for Channels 1 through 4 while the output registers set the Channel

configuration.

NOTE: The values used in the three output registers are typically set
through the Configuration page on the CERI's Web server. These values
will not change during normal operation and do not need to be written by
the controlling PLC. It is advised that these outputs not be included in the
I/O Scanner writes.
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Table 6.8: ADU 211 iniut reiister mai

In-0 Channel 1 input value (low word)
In-1 Channel 1 input value (high word)
In-2 Channel 2 input value (low word)
In-3 Channel 2 input value (high word)
In-4 Channel 3 input value (low word)
In-5 Channel 3 input value (high word)
In-6 Channel 4 input value (low word)
In-7 Channel 4 input value (high word)
In-8 Channel 5 input value (low word)
In-9 Channel 5 input value (high word)
In-10 Channel 6 input value (low word)
In-11 Channel 6 input value (high word)
In-12 Channel 7 input value (low word)
In-13 Channel 7 input value (high word)
In-14 Channel 8 input value (low word)
In-15 Channel 8 input value (high word)
In-16 Bits 8-15, Range Error (bit 15 = channel 1)
Bits 0-7, Data Valid (bit O=channel 8)
In-17 Bit 2 = Module Memory Fault
bit 3 = Module Hardware Fault (bit 0 is LSB)
Table 6.9: ADU 211 output register map
4x Register Description
Out-0 Refer to Modicon I/O User Guide
Out-1 Refer to Modicon I/O User Guide
Out-2 Reserved for Modicon future use
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ADU 212 (8-point Universal Isolated Analog Input)
Modicon Module ID: x76 (118), NRD Module ID: x24 (36)

The ADU 212 uses eighteen 4x-register inputs (In-0 through In-17) and three 4x-
register outputs (Out-0 through Out-2). The input registers show the analog
values for Channels 1 through 4 while the output registers set the Channel
configuration.

NOTE: The values used in the three output registers are typically set
through the Configuration page on the CERI's Web server. These values
will not change during normal operation and do not need to be written by
the controlling PLC. It is advised that these outputs not be included in the
I/O Scanner writes.

Table 6.10: ADU 212 iniut reiister mai

In-0 Channel 1 input value (low word)

In-1 Channel 1 input value (high word)

In-2 Channel 2 input value (low word)

In-3 Channel 2 input value (high word)

In-4 Channel 3 input value (low word)

In-5 Channel 3 input value (high word)

In-6 Channel 4 input value (low word)

In-7 Channel 4 input value (high word)

In-8 Channel 5 input value (low word)

In-9 Channel 5 input value (high word)

In-10 Channel 6 input value (low word)

In-11 Channel 6 input value (high word)

In-12 Channel 7 input value (low word)

In-13 Channel 7 input value (high word)

In-14 Channel 8 input value (low word)

In-15 Channel 8 input value (high word)

In-16 Bits 8-15, Range Error (bit 15 = channel 1)
Bits 0-7, Data Valid (bit O=channel 8)

In-17 Bit 2 = Module Memory Fault
bit 3 = Module Hardware Fault (bit 0 is LSB)
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Table 6.11: ADU 212 output register map

4x Register Description
Out-0 Refer to Modicon I/O User Guide
Out-1 Refer to Modicon I/O User Guide
Out-2 Reserved for Modicon future use
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ADU 214 (8-point Non-Isolated Analog Input)
Modicon Module ID: x24 (36), NRD Module ID: x17 (23)

The ADU 212 uses eight 4x-register inputs (In-0 through In-7) and four 4x-
register outputs (Out-0 through Out-3). The input registers show the analog
values for Channels 1 through 8 while the output registers set the Channel
configuration.

NOTE: The values used in the four output registers are typically set
through the Configuration page on the CERI's Web server. These values
will not change during normal operation and do not need to be written by
the controlling PLC. It is advised that these outputs not be included in the
I/O Scanner writes.

Table 6.12: ADU 214 iniut reiister mai

In-0 Channel 1 input value
In-1 Channel 2 input value
In-2 Channel 3 input value
In-3 Channel 4 input value
In-4 Channel 5 input value
In-5 Channel 6 input value
In-6 Channel 7 input value
In-7 Channel 8 input value

Table 6.13: ADU 214 output register map

4x Register Description
Out-0 Refer to Modicon I/O User Guide
Out-1 Refer to Modicon I/O User Guide
Out-2 Refer to Modicon I/O User Guide
Out-3 Refer to Modicon I/O User Guide

ADU 216 (8-point Thermocouple Isolated Analog Input)
Modicon Module ID: x3B (59), NRD Module ID: x1D (29)

The ADU 216 uses nine 4x-register inputs (In-0 through In-3) and one 4x-register
output (Out-0). The input registers show the status and analog values for
Channels 1 through 8 while the output register sets the Channel configuration.

NOTE: The values used in the output register are typically set through the
Configuration page on the CERI's Web server. These values will not
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change during normal operation and do not need to be written by the
controlling PLC. It is advised that this output register not be included in
the I/O Scanner writes.

Table 6.14: ADU 216 input register map

In-0 bits 8-15 are not used.
(Status) bit 7 = module ready if set, not ready/defect if clear
bit 6 = reference sensor open circuit if set
bit 5 = open circuit or over-temperature if set
bits 4-2 = channel number with open circuit detected (binary value)
bit 1 = channel 8 input, O=terminals 20&21, 1=reference sensor
bit 0 = not used

In-1 Channel 1 input value
In-2 Channel 2 input value
In-3 Channel 3 input value
In-4 Channel 4 input value
In-5 Channel 5 input value
In-6 Channel 6 input value
In-7 Channel 7 input value
In-8 Channel 8 input value (or reference sensor)

Table 6.15: ADU 216 output register map

4x Register Description

Out-0 Bits 5-15 are not used
(Configuration) |bits 2-4 thermocouple type 000=K, 010=J, 111=linear voltage
bits 1 channel 8 input, O=terminals 20&21, 1=reference sensor
bit 0 not used

ADU 254 (4-point Voltage/RTD Analog Input)
Modicon Module ID: x20 (32), NRD Module ID: x3A (58)

The ADU 254 uses four 4x-registers (In-0 through In-3) for the analog data from
Channels 1 through 4. There are no output registers assigned to this card.
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Table 6.16: ADU 254 input register map

In-0 Channel 1 input value
In-1 Channel 2 input value
In-2 Channel 3 input value
In-3 Channel 4 input value

ADU 256 (4-point Voltage/Current Isolated Analog Input)
Modicon Module ID: x2A (42), NRD Module ID: x23 (35)

The ADU 256 use five 4x-register inputs (In-0 through In-4) and two 4x-register
outputs (Out-0 and Out-1). The input registers show the status and analog values
for Channels 1 through 4 while the output registers set the resolution and Channel
configuration.

NOTE: The values used in the two output registers are typically set
through the Configuration page on the CERI's Web server. These values
will not change during normal operation and do not need to be written by
the controlling PLC. It is advised that these outputs not be included in the
I/O Scanner writes.
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Table 6.17: ADU 256 input register map

In-0 Bitmap (bit 0 is LSB)
(Status) | bits 8-15 not used
bit 7 = set on Fault
bit 6 = set if external supply bad
bit 5 = Offset and extended resolution turned on
bit 4 = set if Unipolar, clear if Bipolar
bit 3 = Channel 4 out of range
bit 2 = Channel 3 out of range
bit 1 = Channel 2 out of range
bit 0 = Channel 1 out of range

In-1 Channel 1 input value
In-2 Channel 2 input value
In-3 Channel 3 input value
In-4 Channel 4 input value

Out-0 Bitmap (bit 0 is LSB)
(Resolution) | bits 7-15 not used
bit 6 = Display Overrange in Status
bit 5 = Offset and extended range enabled
bit 4 = set for Unipolar, clear for Bipolar
bit 3 = Channel 4 Expanded Range (set for 0-10V
range, clear for 0-1V range)
bit 2 = Channel 3 Expanded Range
bit 1 = Channel 2 Expanded Range
bit 0 = Channel 1 Expanded Range

Table 6.18: ADU 256 output register map

4x Register Description

Out-0 Bitmap (bit 0 is LSB)
(Resolution) | bits 7-15 not used
bit 6 = Display Overrange in Status
bit 5 = Offset and extended range enabled
bit 4 = set for Unipolar, clear for Bipolar
bit 3 = Channel 4 Expanded Range (set for 0-10V
range, clear for 0-1V range)
bit 2 = Channel 3 Expanded Range
bit 1 = Channel 2 Expanded Range
bit 0 = Channel 1 Expanded Range

Out-1 bits 9-15 not used
(Resolution) | bit 8 = clear for Unsigned, set for Signed
bits 0-7 = decimal value to set the number of bits of
resolution (11-16)
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ADU 257 (8-point mV/RTD/TC/Resistance Analog Input)

The ADU 257 requires the same 20 input register layout as with the Compact
PLC.

Table 6.19: ADU 257 iniut reiister mai

In-0 Input Status Word.
In-1 Input Status Word
In-2 Input #1 data (low word)
In-3 Input #1 data (high word)
In-4 Input #2 data (low word)
In-5 Input #2 data (high word)
In-6 Input #3 data (low word)
In-7 Input #3 data (high word)
In-8 Input #4 data (low word)
In-9 Input #4 data (high word)
In-10 Input #5 data (low word)
In-11 Input #5 data (high word)
In-12 Input #6 data (low word)
In-13 Input #6 data (high word)
In-14 Input #7 data (low word)
In-15 Input #7 data (high word)
In-16 Input #8 data (low word)
In-17 Input #8 data (high word)
In-18 Input #9 data (cold junction sensor) (low word)
In-19 Input #9 data (cold junction sensor) (high word)
Table 6.20: ADU 257 output register map
4x Register Description
Out-0 MSB = Temperature & CJC Settings
LSB = Ch. 1 Config
Out-1 MSB = Ch 2 Config
LSB = Ch 3 Config
Out-2 MSB = Ch 4 Config
LSB = Ch 5 Config
Out-3 MSB = Ch 6 Config
LSB = Ch 7 Config
Out-4 MSB = Ch 8 Config
LSB = Reserved =0
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BKF 201 (Interbus S Master)
16 Word Modicon Module ID: x5C (92), NRD Module ID: x37 (55)
64 Word Modicon Module ID: x5D (93), NRD Module ID: x38 (56)

The BKF 201 may be configured for either 16 output/input registers or 64
output/input registers. The register layout and operation is the same for the CERI
as with the Compact PLC.

DIP Switch SO=ON and S1=OFF sets the BKF 201 for 16 word operation.
DIP Switch SO=ON and S1=ON sets the BKF 201 for 64 word operation.

NOTE: 64 register operation is valid only in the primary CPU rack. Sixteen
register operation is valid in the primary and all expansion racks.

Table 6.21: BFK 201 iniut reiister mai

In-0 Bits 15-8 display the configuration checksum
(Status) Bits 7-5 not used.
Bits 4-0 Status bitmap.
In-1 Interbus data — Input word 1
In-2 Interbus data — Input word 2

In-15 or In-63 Interbus data — Input word 15 or Input word 63

Table 6.22: BFK 201 output register map

4x Register Description

Out-0 Bits 15-8 bus configuration checksum (copy from In-0 high byte)
Bits 7-0 command value

bit 1 = alarm stop

bit 2 = start cycle

bit 3 = quit error

bit 4 = not used

bits 3 and 5 only = get configuration

Out-1 Interbus data — Output word 1

Out-2 Interbus data — Output word 2

Out-15 or Out-63 | Interbus data — Output word 15 or Output word 63
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DAO 216 (16-point 24Vdc Non-isolated Discrete Output)
Modicon Module ID: x1B (27), NRD Module ID: x11 (17)
The DAO 216 only uses one (Out-0) 4x-register for its 16 discrete outputs.

Table 6.23: DAO 216 output register bit-map

4x 15 14|13 |12 |11 |10 | 9 |8 | 7 | 6 | 5 | 4|3 |21 0
Register | (MSB) (LSB)
Bit #
Out-0 1 2134|516 |7 |89 |10]1112/13]14/15| 16
(Output #)

DAP 204 (4-point Relay Discrete Output)
Modicon Module ID: x17 (23), NRD Module ID: x0D (13)

The DAP 204 only uses one 4x-register (Out-0) for its 4 discrete Outputs. Bits 4-
15 are not used.

Table 6.24: DAP 204 output register bit-map

4x 15 14 /13 12 |11 |10 | 9 |8 | 7 | 6 | 5 |4 |3 |21 0
Register | (MSB) (LSB)
Bit #
Out-0 112]3 4
(Output #)

DAP 208 (8-point Relay Discrete Output)
Modicon Module ID: xOF (15), NRD Module ID: x07 (07)

The DAP 208 only uses one 4x-register (Out-0) for its 8 discrete Outputs. Bits 8-
15 are not used.

Table 6.25: DAP 208 output register bit-map

4x 15 14 13 12 |11 |10 | 9 |8 | 7| 6 | 5 4|3 2|1 0
Register | (MSB) (LSB)
Bit #
Out-0 1234|567 8
(Output #)
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DAP 210 (8-point 24..240 Vac Discrete Output)
Modicon Module ID: x10 (16), NRD Module ID: x08 (08)

The DAP 210 only uses one 4x-register (Out-0) for its 8 discrete Outputs. Bits 8-
15 are not used.

Table 6.26: DAP 210 output register bit-map

4x 15 14 /13 | 12 (11|10 | 9 |8 | 7| 6 | 5 | 4|3 |21 0
Register | (MSB) (LSB)
Bit #
Out-0 11213 |4|5|6|7 8
(Output #)

DAP 211 (Monitored 4-point Out Combined 1/O)
Modicon Module ID: x0A (10), NRD Module ID: x03 (03)

The DAP 211 uses one 4x-register (In-0) for its 4 discrete Inputs and one 4x-
register (Out-0) for its 4 discrete Outputs. Bits 4-15 are not used on In-0 and bits
4-15 are not used on Out-0.

Table 6.27: DAP 211 input register bit-map

In-0 112]3 4

(Input #)

Table 6.28: DAP 211 output register bit-map

4x 15 14 13 | 12 |11 |10 | 9 |8 | 7| 6 | 5 |4 |3 2|1 0
Register | (MSB) (LSB)
Bit #
Out-0 112]3 4
(Output #)

DAP 212 (8-point In/4-point Out Combined 1/O)
Modicon Module ID: x08 (08), NRD Module ID: x01 (01)

The DAP 212 uses one 4x-register (In-0) for its 8 discrete Inputs and one 4x-
register (Out-0) for its 4 discrete Outputs. Bits 8-15 are not used on In-0 and bits
4-15 are not used on Out-0.
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Table 6.29: DAP 212 input register bit-map

In-0 1123 |4]5]6|7 8
(Input #)

Table 6.30: DAP 212 output register bit-map

4x 15 14|13 |12 (11 |10 | 9 |8 | 7 | 6 | 5 |4 |3 2|1 0
Register | (MSB) (LSB)
Bit #
Out-0 1123 4
(Output #)

DAP 216 (16-point 24Vdc Discrete Output)
Modicon Module ID: x19 (25), NRD Module ID: x0F (15)
The DAP 216 only uses one (Out-0) 4x-register for its 16 discrete outputs.

Table 6.31: DAP 216 output register bit-map

4x 15 14|13 |12 |11 |10 | 9 |8 | 7 | 6 | 5 |4 |3 2|1 0
Register | (MSB) (LSB)
Bit #
Out-0 1 21314 |56 7|89 |10]11]12/13]14/15| 16
(Output #)

DAP 217 (16-point 5-24Vdc Discrete Output True Low)
Modicon Module ID: x2A (42), NRD Module ID: x18 (24)
The DAP 217 only uses one (Out-0) 4x-register for its 16 discrete outputs.

Table 6.32: DAP 217 output register bit-map

4x 15 14|13 |12 |11 |10 | 9 |8 | 7 | 6 | 5 |4 |3 2|1 0
Register | (MSB) (LSB)
Bit #
Out-0 1 2134|516 7|89 |10]11]12/13]14/15| 16
(Output #)

DAP 218 (16-point 24-249Vac Discrete Output)
Modicon Module ID: x1D (29), NRD Module ID: x13 (19)
The DAP 218 only uses one (Out-0) 4x-register for its 16 discrete outputs.
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Table 6.33: DAP 218 output register bit-map

4x 15 14 /13 | 12 (11|10 | 9 [ 8 | 7| 6 | 5 | 4|3 |21 0
Register | (MSB) (LSB)
Bit #
Out-0 1 2134|516 |7 |89 |10]|11 121131415 16
(Output #)

DAP 220 (8-point In/8-point Out Combined 1/O)
Modicon Module ID: x09 (9), NRD Module ID: x02 (2)

The DAP 220 uses one 4x-register (In-0) for its 8 discrete Inputs and one 4x-
register (Out-0) for its 8 discrete Outputs. Bits 8-15 are not used on In-0 and bits
8-15 are not used on Out-0.

Table 6.34: DAP 220 input register bit-map

In-0 1123 4,5]6|7 8
(Input #)

Table 6.35: DAP 220 output register bit-map

4x 15 1413 | 12 (11|10 | 9 [ 8 | 7|6 | 5 4|3 |21 0
Register | (MSB) (LSB)
Bit #
Out-0 1123 4]5|6]7 8
(Output #)

DAP 250 (8-point In/8-point Out Combined 1/O)
Modicon Module ID: x09 (9), NRD Module ID: x39 (57)

The DAP 250 uses one 4x-register (In-0) for its 8 discrete Inputs and one 4x-
register (Out-0) for its 8 discrete Outputs. Bits 8-15 are not used on In-0 and bits
8-15 are not used on Out-0.

Table 6.36: DAP 250 input register bit-map

In-0 1123 /4]5|6]7 8
(Input #)
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Table 6.37: DAP 250 output register bit-map

4x 15 14|13 |12 (11 |10 | 9 |8 | 7 | 6 | 5 |4 |3 2|1 0
Register | (MSB) (LSB)
Bit #
Out-0 1123 4,5]6|7 8
(Output #)

DAP 252 (8-point In/4-point Out Combined 1/O)
Modicon Module ID: x08 (8), NRD Module ID: x32 (50)

The DAP 252 uses one 4x-register (In-0) for its 8 discrete Inputs and one 4x-
register (Out-0) for its 4 discrete Outputs. Bits 8-15 are not used on In-0 and bits
4-15 are not used on Out-0.

Table 6.38: DAP 252 input register bit-map

In-0 1123 4,5]6|7 8
(Input #)

Table 6.39: DAP 252 output register bit-map

4x 15 14 /13 12 (11|10 | 9 [ 8 | 7| 6 | 5 | 4|3 |21 0
Register | (MSB) (LSB)
Bit #
Out-0 1123 4
(Output #)

DAP 253 (8-point In/4-point Out Combined 1/0O)
Modicon Module ID: x08 (8), NRD Module ID: x33 (51)

The DAP 253 uses one 4x-register (In-0) for its 8 discrete Inputs and one 4x-
register (Out-0) for its 4 discrete Outputs. Bits 8-15 are not used on In-0 and bits
4-15 are not used on Out-0.

Table 6.40: DAP 253 input register bit-map

In-0 1123 /4]5|6]7 8
(Input #)
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Table 6.41: DAP 253 output register bit-map

4x 15 14|13 |12 |11 |10 | 9 8 |7 | 6 | 5 4|3 2|1 0
Register | (MSB) (LSB)
Bit #
Out-0 112]3 4
(Output #)

DAP 258 (8-point Relay Discrete Output)
Modicon Module ID: x18 (24), NRD Module ID: x2B (43)

The DAP 258 only uses one 4x-register (Out-0) for its 8 discrete Outputs. Bits 8-
15 are not used.

Table 6.42: DAP 258 register bit-map

4x 15 14 /13|12 |11 |10 | 9 |8 | 7| 6 | S |4 |3 2|1 0
Register | (MSB) (LSB)
Bit #
Out-0 112134567 8
(Output #)

DAP 292 (8-point In/4-point Out Combined 1/0)
Modicon Module ID: x08 (8), NRD Module ID: x34 (52)

The DAP 292 uses one 4x-register (In-0) for its 8 discrete Inputs and one 4x-
register (Out-0) for its 4 discrete Outputs. Bits 8-15 are not used on In-0 and bits
4-15 are not used on Out-0.

Table 6.43: DAP 292 input register bit-map

In-0 1213 |4]5]6]|7 8
(Input #)

Table 6.44: DAP 292 output register bit-map

4x 15 14|13 |12 |11 |10 | 9 |8 |7 | 6 | 5 /4|3 2|1 0
Register | (MSB) (LSB)
Bit #
Out-0 112]3 4
(Output #)
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DAU 202 (2-point Voltage/Current Analog Output)

Modicon Module ID: x30 (48), NRD Module ID: x1B (27)

The DAU 202 uses three 4x-registers (Out-0 through Out-2). The first register
configures the resolution while the second and third set output values for
Channels 1 and 2.

Table 6.45: DAU 202 output register map

4x Register Description
Out-0 LSB Value 0 = 15 bit + sign
(LSB Resolution LSB Value 6 = 12 bit
MSB Hold Last Value) |bit 8 = Channel 1 Hold Last Value (1=Hold, 0=User Default
bit 9 = Channel 2 Hold Last Value (1=Hold, 0=User Default
Out-1 Channel 1 output value (-32768 to 32752 or 0 to 4095)
Out-2 Channel 2 output value (-32768 to 32752 or 0 to 4095)

Each output channel of the DAU 202 may be independently configured to Hold
Last Value or revert to a User Default value when the CERI is halted.

Table 6.46: DAU 202 Output Operating Values

<-10 <-20 0..47 -32768...-32016 Under
-10 -20 48 -32000

0 0 2048 0 Normal
10 20 4048 32000

>10 >20 4049..4095 |+32016...+32752 Over

DAU 204 (4-point Voltage/Current Analog Output)

Modicon Module ID: x75 (117), NRD Module ID: x22 (34)

NOTE: The DAU 204 must be powered when in the rack and the power
switch on the CERI must not be turned off while the DAU 204 is
powered. The 24Vdc power used for the CERI should also be the same
power for the DAU 204.

Cycling power independently on either the CERI or DAU 204 may cause
unpredictable output operation on the DAU 204.

The DAU 204 includes one 4x-register input (In-0) for status and seven registers
four output and configuration (Out-0 through Out-6).

CERI

Manual
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Table 6.47: DAU 204 input register bit-map

In-0 Module | Module | Not USed Ch4 Ch3 Ch2 Chl Current
(Status) Error | Memory Current | Current| Current | Current | Error
Error Error Error Error Error

Table 6.48: DAU 204 output register map

4x Register Description
Out-0 LSB Value 0 = 15 bit + sign
(LSB Resolution LSB Value 6 = 12 bit

MSB Hold Last Value) |bit 8 = Channel 1 Hold Last Value (1=Hold, 0=User Default
bit 9 = Channel 2 Hold Last Value (1=Hold, 0=User Default

Out-0 Channel 1 output value (-32768 to 32752 or 0 to 4095)
Out-1 Channel 2 output value (-32768 to 32752 or 0 to 4095)
Out-2 Channel 3 output value (-32768 to 32752 or 0 to 4095)
Out-3 Channel 4 output value (-32768 to 32752 or 0 to 4095)
Out-4 Control Word 0, Range Select

Out-5 Control Word 1, Fault State

Out-6 Control Word 2, Scaling

The Range Select includes a nybble for each output channel. The least
significant nybble selects channel 0 while the most significant nybble selects
channel 4.

Table 6.49: DAU 204 Range Values

Nybble Range
value
0 4..20mA
1 0..20mA
2 0.1V
3 +/-1V
4 0.5V
5 +/-5V
6 0..10V
7 -10...+10V

The Fault State word include configuration for hold last value (bits8-11) and
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other calibration and test mode bits. Refer to the IO User guide for information
on calibrating the DAU 204.

Table 6.50: DAU 204 Fault State register bit-map

4x 15 (MSB) | 14-12 11 10 9 8 7-0 (LSB)
Register
Bit #
Out-5 Calibration | Test | Ch4 Hold | Ch 3 Hold | Ch 2 Hold | Ch 1 Hold | Calibration
(Fault Mode | Last Value | Last Value | Last Value | Last Value
State)

Each output channel of the DAU 204 may be independently configured to Hold
Last Value or revert to a User Default value when the CERI is halted.

The Scale Select includes a nybble for each output channel. The least significant
nybble selects channel 0 while the most significant nybble selects channel 4.

NOTE: The loadable used in Concept for 15-bit+sign functions as
expected on +/- voltage ranges with -32000,0,+32000 values
corresponding with -full scale, zero, and +full scale. The loadable used in
ProWORX32 and ProWORXnXT for 15-bit+sign actually functioned as a
14-bit setting. See Table 6.54

Table 6.51: DAU 204 Scale Values

Nybble Scale
value
0 12-bit
1 11-bit
2 15-bit + Sign (Concept)
3 16-bit
4 15-bit + Sign (ProWORX)

Table 6.52: DAU 204 Output Operating Values for 0-1, 0-5, 0-10 VDC

0 0 0 0 0 0 0 0
0.5 2.5 5 1024 2048 16000 16000 | 32768
1 5 10 2047 4095 32000 32000 | 65520
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Table 6.53: DAU 204 Output Operating Values for 0/4...20mA

1024

2048

16000

16000

32768

20

20

2047

4095

32000

32000

65520

Table 6.54: DAU 204 Output Operating Values for +/-1, +/-5, +/-10 VDC

-1 -5 -10 0 0 0 -32000 0
0 0 0 1024 2048 16000 0 32768
5 10 2047 4095 32000 32000 | 65520
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DAU 208 (8-point +/-10Vdc Isolated Analog Output)
Modicon Module ID: x32 (50) , NRD Module ID: x1C (28)

The DAU 208 uses nine 4x-registers (Out-0 through Out-8). The first register
configures the resolution and hold last value while the rest set output values for
Channels 1 through 8.

Table 6.55: DAU 208 output register map

4x Register Description

Out-0 LSB Value 0 = 15 bit + sign
(LSB Resolution LSB Value 6 = 12 bit
MSB Hold Last Value) |bit 8 = Channel 1 Hold Last Value (1=Hold, 0=User Default
bit 9 = Channel 2 Hold Last Value (1=Hold, 0=User Default
bit 10 = Channel 3 Hold Last Value (1=Hold, 0=User Default
bit 11 = Channel 4 Hold Last Value (1=Hold, 0=User Default
bit 12 = Channel 5 Hold Last Value (1=Hold, 0=User Default
bit 13 = Channel 6 Hold Last Value (1=Hold, 0=User Default
bit 14 = Channel 7 Hold Last Value (1=Hold, 0=User Default
bit 15 = Channel 8 Hold Last Value (1=Hold, 0=User Default

Out-1 Channel 1 output value (-32768 to 32752 or 0 to 4095)
Out-2 Channel 2 output value (-32768 to 32752 or 0 to 4095)
Out-3 Channel 3 output value (-32768 to 32752 or 0 to 4095)
Out-4 Channel 4 output value (-32768 to 32752 or 0 to 4095)
Out-5 Channel 5 output value (-32768 to 32752 or 0 to 4095)
Out-6 Channel 6 output value (-32768 to 32752 or 0 to 4095)
Out-7 Channel 7 output value (-32768 to 32752 or 0 to 4095)
Out-8 Channel 8 output value (-32768 to 32752 or 0 to 4095)

Each output channel of the DAU 208 may be independently configured to Hold
Last Value or revert to a User Default value when the CERI is halted.

Table 6.56: DAU 208 Output Operating Values

<-10 0..47 -32768...-32016 Under
-10 48 -32000
0 2048 0 Normal
10 4048 32000
>10 4049..4095 +32016...+32752 Over
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DAU 252 (2-point Voltage/Current Analog Output)
Modicon Module ID: x30 (48), NRD Module ID: x3B (59)

The DAU 252 uses three 4x-registers (Out-0 through Out-2). The first register
configures the resolution while the second and third set output values for

Channels 1 and 2.

Table 6.57: DAU 252 output register map

4x Register Description
Out-0 LSB Value 0 = 15 bit + sign
(LSB Resolution LSB Value 6 = 12 bit

MSB Hold Last Value) |bit 8 = Channel 1 Hold Last Value (1=Hold, 0=User Default
bit 9 = Channel 2 Hold Last Value (1=Hold, 0=User Default

Out-1 Channel 1 output value (-32768 to 32752 or 0 to 4095)
Out-2 Channel 2 output value (-32768 to 32752 or 0 to 4095)

Each output channel of the DAU 202 may be independently configured to Hold
Last Value or revert to a User Default value when the CERI is halted.

Table 6.58: DAU 252 Output Operating Values

<-10 <-20 0..47 -32768...-32016 Under
-10 -20 48 -32000

0 0 2048 0 Normal
10 20 4048 32000

>10 >20 4049..4095 |+32016...+32752 Over

DEO 216 (16-point 24Vdc Non-Isolated Discrete Input)
Modicon Module ID: x0D (13), NRD Module ID: x05 (5)
The DEO 216 only uses one 4x-register (In-0) for its 16 discrete inputs.

Table 6.59: DEO 216 input register bit-map

In-0 1 21314 56| 7|8]9]10]11|12|13|14|15| 16
(Input #)
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DEP 208 (8-point 230Vac Discrete Input)
Modicon Module ID: xOF (15), NRD Module ID: x07 (7)

The DEP 208 only uses one 4x-register (In-0) for its 8 discrete inputs. Bits 8-15
are not used.

Table 6.60: DEP 208 input register bit-map

In-0 1123 /4]5|6]7 8
(Input #)

DEP 209 (8-point 120Vac Discrete Input)
Modicon Module ID: x13 (19), NRD Module ID: x0B (11)

The DEP 209 only uses one 4x-register (In-0) for its 8 discrete inputs. Bits 8-15
are not used.

Table 6.61: DEP 209 input register bit-map

In-0 1123 4,5]6|7 8
(Input #)
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DEP 210 (8-point 115 Vac Discrete Input)
Modicon Module ID: x10 (16), NRD Module ID: x08 (8)

The DEP 210 only uses one 4x-register (In-0) for its 8 discrete inputs. Bits 8-15
are not used.

Table 6.62: DEP 210 input register bit-map

In-0 1123 /4]5|6]7 8
(Input #)

DEP 211 (8-point 115 Vac Isolated Discrete Input)
Modicon Module ID: x11 (17), NRD Module ID: x09 (9)

The DEP 211 only uses one 4x-register (In-0) for its 8 discrete inputs. Bits 8-15
are not used.

Table 6.63: DEP 211 input register bit-map

In-0 1123 4,5]6|7 8
(Input #)

DEP 214 (16-point 10-60Vdc Discrete Input)
Modicon Module ID: x14 (20), NRD Module ID: x0C (12)
The DEP 214 only uses one 4x-register (In-0) for its 16 discrete inputs.

Table 6.64: DEP 214 input register bit-map

In-0 1 2 (3145167891011 12|13]14|15] 16
(Input #)
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DEP 215 (16-point 5Vdc TTL True Low Discrete Input)
Modicon Module ID: x2E (46), NRD Module ID: x1A (26)
The DEP 215 only uses one 4x-register (In-0) for its 16 discrete inputs.

Table 6.65: DEP 215 input register bit-map

In-0 1 21314 |56 |7 8|9 |10]11 |12[13|14]15| 16
(Input #)

DEP 216 (16-point 24Vdc Discrete Input)
Modicon Module ID: x0C (12), NRD Module ID: x04 (4)
The DEP 216 only uses one 4x-register (In-0) for its 16 discrete inputs.

Table 6.66: DEP 216 input register bit-map

In-0 1 21314 |56 |7|8|9]10]|11|12|13|14|15| 16
(Input #)

DEP 217 (16-point 24Vdc Discrete Input)
Modicon Module ID: x2D (45), NRD Module ID: x19 (25)
The DEP 217 only uses one 4x-register (In-0) for its 16 discrete inputs.

Table 6.67: DEP 217 input register bit-map

In-0 1 21314 |56 |7 |89 /1011 |12[13|14]15| 16
(Input #)
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DEP 218 (16-point 115VAC Discrete Input)
Modicon Module ID: x12 (18), NRD Module ID: x0A (10)
The DEP 218 only uses one 4x-register (In-0) for its 16 discrete inputs.

Table 6.68: DEP 218 input register bit-map

In-0 1 21314 |56 |7 |8]9 /10|11 |12[13|14]15| 16
(Input #)

DEP 254 (16-point 10-60Vdc Discrete Input)
Modicon Module ID: x14 (20), NRD Module ID: x3C (60)
The DEP 254 only uses one 4x-register (In-0) for its 16 discrete inputs.

Table 6.69: DEP 254 input register bit-map

In-0 1 2134 5,6 /|7|8]9]10]11|12|13|14|15| 16
(Input #)

DEP 256 (16-point 24Vdc Discrete Input Extended Temp.)
Modicon Module ID: x0C (12), NRD Module ID: x2C (44)
The DEP 256 only uses one 4x-register (In-0) for its 16 discrete inputs.

Table 6.70: DEP 256 input register bit-map

In-0 1 21314 |56 |7 8]9 /10|11 |12[13|14]15| 16
(Input #)
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DEP 257 (16-point 110Vdc Discrete Input)
Modicon Module ID: x0C (12), NRD Module ID: x2D (45)
The DEP 257 only uses one 4x-register (In-0) for its 16 discrete inputs.

Table 6.71: DEP 257 input register bit-map

In-0 1 21314 |56 |7 8|9 |10]11 |12[13|14]15| 16
(Input #)

DEP 296 (16-point 60Vdc Isolated Discrete Input)
Modicon Module ID: x0C (12), NRD Module ID: x2E (46)
The DEP 296 only uses one 4x-register (In-0) for its 16 discrete inputs.

Table 6.72: DEP 296 input register bit-map

In-0 1 21314 |56 |7|8|9]10]|11|12|13|14|15| 16
(Input #)

DEP 297 (16-point 48Vdc Isolated Discrete Input)
Modicon Module ID: x0C (12), NRD Module ID: x2F (47)
The DEP 297 only uses one 4x-register (In-0) for its 16 discrete inputs.

Table 6.73: DEP 297 input register bit-map

In-0 1 21314 5,6 /|7|8|9]10]|11|12|13|14|15| 16
(Input #)
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MOT 201 (Motion Module)

Modicon Module ID: x6E (110), NRD Module ID: x20 (32)
The CERI uses the same 6 register in/out layout of the Compact PLC.

Table 6.74: MOT 201 iniut reiister maﬁ

In-0 Status

In-1 Echo of command register
In-2 Data register 1

In-3 Data register 2

In-4 Data register 3

In-5 Data register 4

Table 6.75: MOT 201 output register map

4x Register Description
Out-0 Control register
Out-1 Command register
Out-2 Data register 1
Out-3 Data register 2
Out-4 Data register 3
Out-5 Data register 4

MOT 202 (Motion Module)

Modicon Module ID: x6F (111), NRD Module ID: x21 (33)
The CERI uses the same 6 register in/out layout of the Compact PLC.

Table 6.76: MOT 202 iniut reiister maﬁ

In-0 Status

In-1 Echo of command register
In-2 Data register 1

In-3 Data register 2

In-4 Data register 3

In-5 Data register 4
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Table 6.77: MOT 202 output register map

4x Register Description
Out-0 Control register
Out-1 Command register
Out-2 Data register 1
Out-3 Data register 2
Out-4 Data register 3
Out-5 Data register 4

TST 999 (NR&D Test Module)
Modicon Module ID: x7F (127), NRD Module ID: x35 (53)

The TST 999 module uses 32 registers of input (IN-O through IN-31) and 32
registers of output (OUT-0 through OUT-31).

UCM 001 (NR&D Communications Module)
Modicon Module ID: x40 (64), NRD Module ID: x36 (54)

The CUCM uses 32 registers of input (IN-0 through IN-31) and 32 registers of
output (OUT-0 through OUT-31). The actual meaning of each register is
dependent upon the user program loaded into the CUCM.

ZAE 201 (Counter/Position Module)
Modicon Module ID: x60 (96), NRD Module ID: x1E (30)

Table 6.78: ZAE 201 iniut reiister mai

In-0 Status
In-1 Position or Count (high word)
In-2 Position or Count (low word)
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Table 6.79: ZAE 201 register map

4x Register Description
Out-0 Command Word
Out-1 Target Position (high word)
Out-2 Target Position (low word)
Out-3 Parameter 1
Out-4 Parameter 2 (P1 high word)
Out-5 Parameter 3 (P1 low word)
Out-6 Parameter 4 (P2 high word)
Out-7 Parameter 5 (P2 low word)
Out-8 Parameter 6 (P3 high word)
Out-9 Parameter 7 (P3 low word)
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ZAE 204 (High Speed Counter)
Modicon Module ID: x61 (97), NRD Module ID: x1F (31)

Table 6.80: ZAE 204 iniut reiister mai

In-0 bit 15 (msb) = Comms Loss
(Status) bit 14 = Module Unhealthy (wrong personality code read)
(Bit-Map) bits 13,12 = Unused

bit 11 = Channel 4 has exceeded the target count
bit 10 = Channel 3 has exceeded the target count
bit 9 = Channel 2 has exceeded the target count
bit 8 = Channel 1 has exceeded the target count
bit 7 = Channel 4 has reached the target count
bit 6 = Channel 3 has reached the target count
bit 5 = Channel 2 has reached the target count
bit 4 = Channel 1 has reached the target count
bit 3 = Channel 4 count gate input is 12-30V

bit 2 = Channel 3 count gate input is 12-30V

bit 1 = Channel 2 count gate input is 12-30V

bit 0 (Isb) = Channel 1 count gate input is 12-30V

In-1 0 = No Error
(Channel 4) 1 = Differential and 10kHz requested on channel 1
(Error Code) 2 = Differential and repetitive mode requested on channels 1 or 3

(Decimal Value) 3 = 10kHz operation requested on channels 2, 3, or 4

4 = Mode change requested on channels 2 or 4 while channels 1 or 3
are set for differential operation

5 = Differential operation requested on channels 2 or 4

6 = Invalid target value has been specified

In-2 Channel 3 Error Code
In-3 Channel 2 Error Code
In-4 Channel 1 Error Code
In-5 Channel 4 Current Count
In-6 Channel 3 Current Count
In-7 Channel 2 Current Count
In-8 Channel 1 Current Count
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Table 6.81: ZAE 204 register map

4x Register Description
Out-0 bits 15-7 = unused
(Counter 1) bit 6 = Count direction (1=up)
(Mode Bit-Map) bit 5 = Active level for counter output channel (1=Active Low)
bit 4 = Count enable config (1=High enable allows counting)
bit 3 = Transition level for count (1=Negative edge)
bit 2 = 10kHz operation (channel 1 only) (1=10kHz)
bit 1 = Differential mode operation (channels 1 & 3 only) (1=Diff)
Out-1 Counter 1 Target Count
Out-2 Counter 2 Mode Bit-map
Out-3 Counter 2 Target Count
Out-4 Counter 3 Mode Bit-map
Out-5 Counter 3 Target Count
Out-6 Counter 4 Mode Bit-map
Out-7 Counter 4 Target Count
94 A1201/0 6 CERI Manual



7 Front Panel Operation

Keypad

The keypad includes the {m, m, T, B, and @ buttons. In general, the (@ button moves to
the left and also acts as an “escape” key to move back one menu level. The m button
moves to the right and also moves down one menu level. The up and down buttons
increment and decrement numbers and step up and down menu lists. The 4l button acts
as an “enter” key.

Splash Screen

The CERI splash screen shows the Nameplae (defaults to CERI when empty),
NR&D|  |p Address (206.223.51.190), the operating mode (CONFIG, RUN, HALT),

CERI the controlling Master number (-,1,2,3,4), and error messages.

286, 223
E1.198

MHaster:-

CONFIG
Backlight

The backlight will illuminate on any key press and will also flash on an error condition.
The timeout for the backlight is configured through Modbus drop 255 register 7003 and
defaults to 300 seconds.

Main Screen
Main Pressing the m), T, I, or ¢ buttons from the splash screen will lead to the

banis “Main” menu page. Use the T or W keys to choose the sub-menu. The m) or
Status ¢ will drill down into the next menu level while the @ key will back up to
Systen the splash screen.
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Config Screens

The Config screen allows the adjustment/viewing of the
parameters, NamePlate, and Display settings.

Config

bComms

HameF | ate Comms

Oisplaw FELhernet
Serial

Enet

FHddress
Mask

Gate

IF Source

IF Add

206, 223,
51.19a

IF HMask

255, 286,
285, @

[ #2411

IF Gate

ZHG. 223,
1. 1

communications

IF Source

Fined

HEz 20: BO:
HE:71:B&

NOTE: The IP Mask automatically increments/decrements the bit mask using the
UP/DOWN keys.

NOTE: The IP Source includes: Fixed, DHCP, and BOOTP.

Config
bComms Comms
HamePlate
Display Ethernet
bSerial

Serial

Baud
Farity
FETU DOrop

Baud Parity | |RTU Add
Current:
9608 bps | |Ewen 268
Mews:

1

NOTE: The serial port is fixed as a Modbus RTU Slave. The baud rate and parity
are adjustable. The data bits are fixed at 8 and stop bits are fixed at 1. The CERI
responds to Modbus RTU messages to slaves 0, 1, or 200, 201, 202, and 255.

The RTU Address page allows the user to adjust the drop number for the virtual
PLC memory from 200 to another number within the range 1-200. See Chapter 9
for more information.
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Gonf 19 HameF Late
Comms
HareF Late HR&D
Displaw o ==
TEST_1£ P (TEST_L)
286,223
Select E1.19@
4 To Saving
Backspace
Master:—
CONFIG

Note: Select the “<” character to backspace. Only capital letters A-Z, numbers 0-
0, and underscore “_” are allowed in the nameplate. Press the 4dl key while not on
a “<” character to accept the nameplate and return to the previous screen.

Conf ig
Comms Contrast
MameF late
POisplay
Cont: 25

NOTE: The Contrast value may be adjusted between 240-300.

Mode Screens

Main

Config Mode
Llylalal=3

Status
Infao
Sustem

Confiag

NOTE: The Mode values are Run, Config, and Halt. “Run” is a read-only
configuration setting. Configuration values may be altered in “Config” or “Halt”.
The CERI must be in “Halt” to load new firmware. The A120 outputs are all
forced to default conditions while in “Halt”.
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Status Screens

Main

Config
Made
St atus
Info
Sustem

Status

bStats
Enet

Ethernet

D%fn Socks

Frames Th
z2rd

Fiames R#
ZF3Rs

Collision
189

Open HTTP
5]

-

Backplane

WatchOogs
[5]

NOTE: The Stats screens may have multiple pages that are accessed using the up
and down keys. Press the Enter key to return to the previous menu.

NOTE: The Backplane WatchDogs counter indicates the number of times that the
controlling master has been lost and the watchdog timer has expired causing the
A120 I/O to revert to the default values.

Main

Config
Made
St atus
Info
Sustem

Status

Stats
LIS T3

Enet Fhy

Link:Up
Rate: 186
OplezFull

NOTE: All Stats values are zeroed on a power cycle.

Info Screens

Main

Confiag
Maode
Status
bInfo
Sustem

Info
FHAC Add MAC Add
Serial #
Versions
BE: 28 BD
BE:71:E2
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Serial #

Versions

roeeas

Boot
a7 JAN2889

CERI
BEFEBEZEET
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System Screen

Main
Confi
erEg Sustem
?E?EUE rReboot
Woustem Factory
¥ Fassword

NOTE: Pressing the m) or ¢l keys while “Reboot” is selected will cause an
immediate reboot of the CERI. This will cause a loss of control of the A120 I/O.

Main
Confiag Cuyztem
Maode h-J
Status Reboot RESET?
Info WFactory WM
k5w St Em Pazsword

Defaults

NOTE: Selecting “Defaults” will result in the loss of all configuration of the
CERI with a return to factory default settings.

Main
Config
Mode Bystem
Status —
Info eboot
FSyStEn Factary Password
P assword
Minz B
Mamz 2399
Gl

NOTE: Selecting a password of a number greater than 0000 will cause the user to

enter this password on any parameter change through the front panel. The value
0000 will disable the password feature.

NOTE: This password is not the same password used by the Web server.
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8 Register List

Drop 0/1 Register List

Modbus/TCP Index 0 or 1 will access the “data” registers of the CERI. These registers
are all Modbus Holding Registers (4x).

Table 8.1: Drop 0/1 Register List

1-10000 Read/ |1/0O data area
Write
20001-30000 | Read |Rack and slot number for registers 1-10000 (See Table 8.2)
Only
30001-40000 | Read/ |Default output states for registers 1-10000
Write

Table 8.2: Rack and slot number bit assignments

15 (MSB) |0 =Rack Mapper Entry
1 = Internal Mapper Entry

14-8 Internal Mapper Entry index (1-100)
14-12 Rack Mapper Entry Rack Number (1-4)
10-8 Rack Mapper Entry Slot Number (1-5)
7-6 Internal flags used by CERI, will always read zero from Modbus
5-0 (LSB) | Error condition 0=No Error
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Drop 255 Register List

Modbus/TCP index 255 will access the configuration registers for the CERI.
Registers 1 through 200 are the 50 possible mapper entries. Each mapper entry
consists of four registers where registers 1-4 are entry 1, 5-8 are entry 2, etc. The
meaning of each of the four words is dependent upon the type of entry (rack or
internal). Unused Mapper entries should be zeroed.

Table 8.3: Mapper Entry Register List

I | NNk W N

200 50

Table 8.4: Rack Mapper Entry Description

R/W First Input Register (1-10000)

R/W First Output Register (1-10000)
R/W  Module ID in MSB (See Table ), 0 in LSB

R/'W NR&D's Module ID in MSB (See Table ),
LSB contains the Rack Number in Hi Nybble and Slot
Number in Lo Nybble

102 Register List 8 CERI Manual



Table 8.5: Internal Mapper Entry Description

Modbus Register A (1-10000)

Modbus Register B (1-65535)

Count (1-255)

Bitmap

Bit 15 (msb) =0

Bit 14=0

Bit 13 = Nybble/Byte Packing flag; O=bytes, 1=nybbles
Bit 12 = Unpacking flag; 1=Unpack 1 register into 2
Bit 11 = Packing flag; 1=pack 2 registers into 1

Bit 10 = Modbus Register “B” data source; O=drop 0, 1= drop
255

Bit 9 = Revers bit order flag; O=no reverse, 1=reverse
Bit 8 = Direction flag; 0=A>B, 1=B>A

Bit 7 through Bit 0 (Isb) =0

R/W
R/W
3 R/W
R/W
CERI Manual
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Table 8.6: Configuration Registers

Register Type Description
1001 R/W | Control Register Bitmap
bit 0 (Isb) = Halt
bit 3 = Memory Protect
1002 R/W | Bitmap
bit 0 = Allow RUN with a card missing (when set)
1003-1010 R |Unused
1011 R  |Status Register Bitmap
bit 0 (Isb) = Halted
bit 2 = Running
1012 R | Scan Time in 0.1mS units
1013 R |IP Address of current master MSW
1014 R |IP Address of current master LSW
1015 R/W |Reconfigure Flag; self-clearing. Forces reconfigure of
configurable I/O. Effective ONLY in Config Mode.
1016-1020 R |Unused
1021 R Slot 3 (msb=1 is bad health)
1022 R | Module IDs of Rack 1 |Slot 4 (msb=1 is bad health)
1023 R Slot 5 (msb=1 is bad health)
1024 R Slot 1 (msb=1 is bad health)
1025 R Slot 2 (msb=1 is bad health)
1026 R | Module IDs of Rack 2 | Slot 3 (msb=1 is bad health)
1027 R Slot 4 (msb=1 is bad health)
1028 R Slot 5 (msb=1 is bad health)
1029 R Slot 1 (msb=1 is bad health)
1030 R Slot 2 (msb=1 is bad health)
1031 R | Module IDs of Rack 3 | Slot 3 (msb=1 is bad health)
1032 R Slot 4 (msb=1 is bad health)
1033 R Slot 5 (msb=1 is bad health)
1034 R Slot 1 (msb=1 is bad health)
1035 R Slot 2 (msb=1 is bad health)
1036 R | Module IDs of Rack 4 | Slot 3 (msb=1 is bad health)
1037 R Slot 4 (msb=1 is bad health)
1038 R Slot 5 (msb=1 is bad health)
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Table 8.7: Configuration Registers Cont.

Register | Type Description
1039-1044 | R | Unused
1045 R |Mapper Entry Conflict; 0=No conflict, 1=Conflict
1046 R |Register number where Mapper conflict occurs
(0=no conflict)
1047 R |Wrong card in slot Error

0=AlI cards match mapper, 1=Wrong card in a rack
NOTE: CERI Halts on wrong card in slot error!

1048 R |MSB = Rack Number of Wrong Card
LSB = Slot Number of Wrong Card
1049 R |Card Missing Error

0=All cards match mapper, 1=Card(s) missing
NOTE: CERI will HALT if register 1002 bit 1 = 0.

1050 R | MSB = Rack Number of Missing Card

LSB = Slot Number of Missing Card
1051 R |Module Health Bad Error

0=All cards report healthy, 1=Card(s) reporting bad health.
1052 R |MSB = Rack Number of Bad Health Card

LSB = Slot Number of Bad Health Card

1053 R |Configuration Checksum MSW
1054 R |Configuration Checksum LSW
1055 R | Configuration mismatches Flash (0=Match, 1=Mismatch)
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Table 8.8: IP Address Settings

Register Type Description
2900 R/W  |IP Address MSW
2901 R/W  |IP Address LSW
2902 R/W | Default Gate MSW
2903 R/W | Default Gate LSW
2904 R/W | Subnet Mask MSW
2905 R/W | Subnet Mask LSW
2996 R/W | TCP port for NRDTCP (ignored)
2997 R/W | TCP Backstep
2998 R/W | TCP Downstream Timeout
2999 R/W | TCP Quiet Timeout
3000 R/W |IP Address of Allowed Master 1 (MSW)
3001 R/W |IP Address of Allowed Master 1 (LSW)
3002 R/W |IP Address of Allowed Master 2 (MSW)
3003 R/W |IP Address of Allowed Master 2 (LSW)

3004 R/W |IP Address of Allowed Master 3 (MSW)

3005 R/W |IP Address of Allowed Master 3 (LSW)

3006 R/W |IP Address of Allowed Master 4 (MSW)
3007 R/W | IP Address of Allowed Master 4 (LSW)
3008 R/W | Watchdog Timout (ms) (MSW of 32-bit Integer)
3009 R/W | Watchdog Timout (ms) (LSW of 32-bit Integer)

3011-3021 | R/W |Password for HTTP access (C-style, null
terminated string)

3300-3302 R | Ethernet MAC Address of this CERI

8030 R/W | Options Bitmap

bit 0 (Isb); 1=Ethernet II framing, 0=SNAP
(ignored)

bit 2 = BOOTP enabled

bit 3 = DHCP enabled
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Table 8.9: Display Configuration Registers

Register Type Description
7000 R/W |LCD Contrast
7001 R/W | Debug Enable
7002 R/W |LCD Password
7003 R/W | Backlight Timeout (seconds)
7004 R/W | Nameplate Length (0-20)
7005-7014 | R/W |Nameplate, packed ASCII
8191 R Keyboard Latch state (for testing)

The CERI includes a block of statistics to describe the activity of each of the
allowed Masters and unauthorized clients.

Table 8.10: Per Client Statistics

Un;‘;;:t‘;rriszed Master | Master | Master | Master Counter Meaning
1 2 3 4
4000 4016 | 4032 | 4048 | 4064 |TCP Connects
4001 4017 | 4033 | 4049 | 4065 |Graceful Disconnects (FIN)
4002 4018 | 4034 | 4050 | 4066 |TCP Closes (FIN and RST)
4003 4019 | 4035 | 4051 | 4067 |Modbus/TCP protocol fail
4004 4020 | 4036 | 4052 | 4068 |Modbus/TCP failed open
4005 4021 | 4037 | 4053 | 4069 |Modbus/TCP queries
4006 4022 | 4038 | 4054 | 4070 |Modbus/TCP replies
4007 4023 | 4039 | 4055 | 4071 |Rejected writes
4008 4024 | 4040 | 4056 | 4072 |Outputs control dropped
4009 4025 | 4041 | 4057 | 4073 |Unused
4010 4026 | 4042 | 4058 | 4074 |Unused
4011 4027 | 4043 | 4059 | 4075 |Unused
4012 4028 | 4044 | 4060 | 4076 |Unused
4013 4029 | 4045 | 4061 | 4077 |Unused
4014 4030 | 4046 | 4062 | 4078 |Unused
4015 4031 | 4047 | 4063 | 4079 |Unused

Many of the Compact I/O share the same Module ID so the CERI uses a unique

ID to define all supported cards.
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Table 8.11: Module IDs

i Modicon ID | NR&D ID Description Input | Output
Dec | Hex | Dec | Hex Words | Words
ADU204 | 32 20 20 | 14 |4 Ch. RTD +/-0.5V Input 4 0
ADU205 34 22 21 15 |4 Ch Analog Input 4 5
ADU206 35 23 22 16 |4 Ch. Fast Analog Input 5 2
ADU210 56 38 49 | 31 |4 Ch. Analog Input 10V 4 1
ADU211 | 118 | 76 35 | 23 |8 Ch. V,I,Thermo Input 18 3
ADU212 | 118 | 76 36 | 24 |8 Ch. V,I,Thermo Input 18 3
ADU214 | 36 24 23 17 |8 Ch. V,RTD,R Input 8 4
ADU216 | 59 3b 29 | 1d |8 Ch. Thermocouple Input| 9 1
ADU254 | 32 20 58 | 3a |4 Ch. RTD +/-0.5V Input 4 0
ADU256 | 35 23 22 | 16 |4 Ch Analog Input 10V 5 2
ADU257 57 39 48 | 30 |8 Ch. Thermo/RTD Input 20 5
BKF201-16 | 92 5c 55 37 |Interbus-S Master 16W 16 16
BKF201-64 | 93 5d 56 | 38 |Interbus-S Master 64W 64 64

DAO216 27 1b 17 11 |16pt 24V Output

DAP204 | 23 | 17 | 13 | d |4ptRelay Output

DAP208 24 18 14 e | 8pt Relay Output

DAP209 | 26 | la | 16 | 10 |8pt115VAC Output

DAP210 | 28 | 1lc | 18 | 12 |8pt240VAC Output

DAP211 | 10 | a 3 | 3 | 4ptInput + 4pt Output

DAP212 8 8 1 1 | 8pt Input + 4pt Output

DAP216 25 19 15 f |16pt Output 24VDC

DAP217 42 2a 24 18 |16pt Output 5-24VDC

DAP218 29 1d 19 13 | 16pt Output 24-240VAC

DAP220 9 9 2 2 | 8pt Input + &pt Output

DAP250 9 9 57 | 39 | 8ptInput + &pt Output

DAP252 8 8 50 | 32 | 8ptInput + 4pt Output

DAP253 | 8 8 | 51 | 33 |8ptInput+4ptOutput

DAP258 | 24 | 18 | 43 | 2b |8ptRelay Output

R e N B =l e i e i L i I e R i e B e R e R e
e e e e e e e e e e e e el N

DAP292 8 8 52 | 34 | 8pt Input + &pt Output
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Table 8.12: Module Ids Continued

DAU202 | 48 30 | 27 Ib |2 Ch. Analog Output
DAU204 | 117 | 75 | 34 | 22 |4 Ch. Analog Output
DAU208 | 50 32 | 28 Ic |8 Ch. Analog Output
DAU252 | 48 30 | 59 | 3b |2 Ch. Analog Output
DEO216 | 13 d 5 5 |16pt Input 24VDC
DEP208 | 15 f 7 7 | 8pt Input 240VAC
DEP209 | 19 13 11 b |8pt Input 115VAC
DEP210 | 16 10 8 8 | 8ptInput 115VAC
DEP211 | 17 11 9 19 | 8pt Input 115VAC
DEP214 | 20 14 12 ¢ | l6pt Input 10-60VDC
DEP215 | 46 2¢ | 26 la |16pt Input TTL
DEP216 | 12 c 4 4 | 16pt Input

DEP217 | 45 2d | 25 19 |16pt Input 24VDC
DEP218 | 18 12 10 O0a |16pt Input 115VAC
DEP220 | 14 e 6 6 | l6pt Input 24V
DEP254 | 20 14 | 60 3¢ |16pt Input 10-60VDC
DEP256 | 12 c 44 2¢c | 16pt Input

DEP257 | 12 c 45 2d | 16pt Input

DEP296 | 12 c 46 | 2e |l16ptInput

DEP297 | 12 c 47 2f | 16pt Input

MOT201 | 110 | 6e 32 20 |1-Axis Motion Encoder
MOT202 | 111 6f | 33 21 |1-Axis Motion Encoder

N[O OO |0 OO0 OO0 0|0 0|00 |W IOV Ww

(0% I e N e N N e N e e e e e e e e e e e e B = i e R = B )

ZAE201 | 96 60 | 30 le |Counter/Positioner 10

UCMO001 | 64 | 40 | 54 | 36 |CUCM 32 32
TST999 | 53 35 | 127 | 7f |NR&D Test Module 32 32
ZAE204 | 97 61 31 1f |4 Ch. HS Counter 6 8
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9 Virtual PLC Memory

Overview

Many installed Compact PLCs include some type of Modbus serial master such as an
HMI (Human Machine Interface) or Distributed Control System (DCS) directly
connected to the CPU. The CERI includes an innovative mailbox data system to allow
the user to continue to use the old HMI. The CERI provides a virtual PLC memory space
to mimic the 0x, 1x, 3x, and 4x memory space of the original PLC. This memory may be
accessed from the serial port or through Modbus/TCP Ethernet.

Figure 9.1: Old System

e
N

Figure 9.1 shows the old system with the HMI connected to the RS-232 port of the
Compact PLC. This HMI generates Modbus RTU messages to read/write Ox coils and 4x
registers as well as reading 1x bits and 3x registers from the PLC.

The new system shown in Figure 9.2 has the HMI connected to the RS-232 port of the
CERI. In cases where the old Compact CPU had an RJ45 RS-232 serial port, the same
serial cable may be directly plugged into the CERI's RS-232 port. If the old CPU had a
9-pin RS-232 connector, then the Niobrara MMS is used to adapt that cable to the CERI.

The new PLC uses entries in its I/O Scanner to populate the virtual PLC memory in the
CERI so the HMI thinks that it is still connected directly to the old Compact PLC. The
Modbus slave address used by the CERI for the virtual PLC defaults to the value 200 but
is configurable to match the drop number of the old Compact PLC.
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Figure 9.2: New System

Operation

The CERI includes several memory spaces that are accessed from the serial port
or Ethernet by unique Modbus slave/index addresses.

Modbus slave 255 accesses the internal “setup” Holding Registers (4x) for the
CERI. Slaves 0 or 1 access the “data” Holding Registers (4x) for the Compact
I/0. Slaves 200, 201, and 202 are used by the “virtual plc”.

Table 9.1: CERI Modbus Slave/Index Memory Spaces

Slave | Ox | Ix | 3x | 4x | 6x Description
255 - - - | R/W | R/W | CERI Configuration and Status
0/1 - - - |R/'W| - |Compact I/O Data
200 |[R/'W| R R |R/W| - |Virtual PLC Memory
201 - - - |R/W | - |Virtual PLC 4x space
(Coils aligned with I/O Scanner Coils)
202 - - - |R/W | - |Virtual PLC 4x space
(Coils aligned with 4x words)

NOTE: Slave 200 may be assigned a different address to match the previous
PLC address. The default value is 200 but any address (1-200) is possible.

WARNING: Selecting slave address 1 for the virtual PLC memory will
cause the controlling I/O Scanner to access the virtual PLC memory data
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instead of the Compact I/O data resulting in loss of control and possibly
equipment damage and personal injury or death.

Modbus slaves 200, 201, and 202 all access the same volatile mailbox memory.

Slave 200

Modbus slave 200 accesses the mailbox data as four separate address spaces.

NOTE: Reads and writes to the Ox and 4x registers act on different memory
spaces to the HMI will not read back the data it writes unless the PLC has logic
to copy the values from the HMI write space to the HMI read space.

Table 9.2: CERI Slave 200 memory space sizes

Space Count Description
0x 1600 Read/Write by HMI
1x 1600 Read Only by HMI
3x 512 Read Only by HMI
4x 512 Read/Write by HMI

Modbus opcodes 1, 2, 3, 4, 5, 6, 15, 16, 23, and 43 (subop 14) are supported on
slave 200.

Modbus read/writes to coils/registers outside the legal ranges will result in
exception 02 replies (Illegal Data Address).

NOTE: This data is volatile, and is reset to zero on CERI power-up.
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Slave 201 and 202

Modbus slaves 201 and 202 access the slave 200 mailbox data as one 4x address
space. The difference between the two slaves is the mapping of the coil/bit data.

Table 9.3: CERI Slave 201 and 292 memory space sizes

Drop 200 Space Drop 201/202 Registers HMI PLC
Direction | Direction
0x1 through 0x1600 4x1 through 4x100 Read Write
0x1 through 0x1600 | 4x10001 through 4x10100 Write Read
0x1 through 0x1600 | 4x20001 through 4x20100 | Clears HMI Write
Write Bits
on 1>0
0x1 through 0x1600 | 4x30001 through 4x30100 | Sets HMI Write
Write Bits
on 0>1
1x1 through 1x1600 4x1001 through 4x1100 Read Write
3x1 through 3x512 4x3001 through 4x3512 Read Write
4x1 through 4x512 4x4001 through 4x4512 Read Write
4x1 through 4x512 | 4x14001 through 4x14512 Write Read
4x1 through 4x512 | 4x24001 through 4x24512 | Overwrite Write
HMI Write
Data on
Change

Modbus opcodes 3, 6, 16, and 23 are supported on slaves 201 and 202.

Modbus read/writes to registers outside the supported registers will read a value
of zero and writes will be ignored without error.

NOTE: This data is volatile, and is reset to zero on CERI power-up.

The difference between slave 201 and 202 is how the bits are mapped.

Slave 201 is the normal reversed bit mapping used when a Modicon I/O Scanner
source is 0x or 1x and the target is 4x. Bit 1 is the Most Significant Bit (MSB)
and bit 16 is the LSB.

Slave 202 is the direct mapping where bit 1 is the LSB and bit 16 is the MSB.

The 0x blocks that start at 4x20001 and 4x30001 are used for the special cases
where the PLC needs to clear (or set) a coil that has been written (or cleared) by
the HMI. Separate I/O Scanner entries in the controlling PLC write these blocks
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continuously. The CERI watches for any bit in the 4x20001 group to change
from 1 to 0 and at that point, it zeroes the corresponding bit in the 4x10001
group. The CERI also watches the bits in the 4x30001 group to change from a 0
to 1 and at that point, it sets the corresponding bit in the 4x10001 group to 1.
Examples for using these groups are shown in Chapter 9 Virtual PLC Memory.

Holding Register block 24001 is used to have the PLC override analog values
written by the HMI. The CERI watches the data written to this block by the PLC
and when the value of a register changes, the new data is copied into the 14001
block.

Table 9.4: CERI Slave 201 and 292 bit mapping

Bit 8000 | 4000 | 2000 | 1000 | 0800 | 0400 | 0200 | 0100 | 0080 | 0040 | 0020 | 0010 | 0008 | 0004 | 0002 | 0001
LSB

Significance | MSB
(hex)

Drop20l | 1 | 2 | 3| 4|5 |6 | 7|8 |9 10|11 |12]13|14]15] 16
Coil
(984LL)
Drop202 | 16 | 15 | 14| 13 | 12|11 10| 9 | 8 | 7 | 6 | 5| 4 |3]| 2| 1
Coil
(984LL)
Drop20l | 0 | 1 | 2| 3 | 4| 5|6 | 7 |8 | 9 |10]11]|12|13|14] 15
Coil (IEC)
Drop202 | 15 | 14 | 13|12 11|10 9| 8 | 7] 6 |5 |43 |21/ o0
Coil (IEC)

1X Input Bit Example

Figure 9.3 shows a simple example of copying the discrete inputs 1x0001
through 1x00032 from the new Quantum PLC to the virtual PLC memory in the
CERI. The HMI may then query the 1x bits from the CERI's virtual PLC

memory.

The I/O Scanner Entry in the Quantum is a write to index 201. The source for the
write is 1x00001 (input bits in the Quantum PLC). The target for the write is
Holding Register 4x1001 in the CERI. The length of the write is 2 words.
Selecting index 201 allows the CERI to map the 32 bits into index 200 in the
same order that they are in the Quantum PLC.

The HMI simply does a read of bits 1x0001 through 1x0032 from the CERI using
Modbus Slave 200. The mapping from the original bits in the Quantum is
preserved.
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Figure 9.3: Ix Input Bits to be read by the HMI

Write

[ |
1x1 1x1 1x1
1x2 1x2 1x2
1x3 13 13
Ix4 || 1x4 1x4
1x15 1x15 Read 1x15

L1t | ixis | 1x16

1x17 L |_1X17 1x17
1X18 1X18 1X18
1x31 1x31 1x31
1x32 1x32 1x32

I/O Scanner Write: '

Index =201 HMI Iiead.

Local = 1x0001 Slave : 200

Remote = 4x1001 St_art = 1x£)001

Count =2 Bit Count = 32

3X Input Registers Example

Figure 9.4 shows a simple example of copying the Analog Input Regsiters
3x0001 through 3x0005 from the new Quantum PLC to the virtual PLC memory
in the CERI. The HMI may then query the 3x words from the CERI's virtual
PLC memory.

The I/O Scanner Entry in the Quantum is a write to index 201. The source for the
write is 3x0001 (input words in the Quantum PLC). The target for the write is
Holding Register 4x3001 in the CERI. The length of the write is 5 words.

The HMI simply does a read of words 3x0001 through 3x0005 from the CERI
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using Modbus Slave 200.

NOTE: 3x and 4x operations are the same for index 201 and 202. The only
difference is the bit ordering of the 0x and 1x bits.

Figure 9.4: 3x Input Words to be read by the HMI

Write

[ |
Drop 201 Drop 200
3x0001 4x3001 3x0001 3x0001
3x0002 4x3002 Same 3x0002 3x0002
3x0003 | | Write 4x3003 Data 3x0003 Read 3x0003
3x0004 - 14x3004 3x0004 | 3x0004
3x0005 4x3005 3x0005 3x0005
I/O Scanner Write: HMI Read:
Index =201
Slave = 200
Local = 3x0001 Start = 3x0001
Remote = 4x3001
Count=5
Count=5

0X Output Coil Example

0X output operation through the virtual PLC mailbox is somewhat more
complicated than the 1x input bits. The HMI may read some 0x coils and it may
also write other Ox coils. The CERI handles this by splitting the HMI read data
into one block of memory and the write data into a separate block. The
controlling PLC writes the data that the HMI reads and reads back the data that
the HMI writes. It is up to the PLC to merge these two data blocks back together.

NOTE: There will be a limited number of coils written by the HMI. The PLC
only needs to merge the coils that are possibly modified.
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NOTE: The mailbox data is volatile and is zeroed on CERI power-up.

Figure 9.7 shows an example of copying the discrete outputs 0x0001 through
0x00048 from the Quantum PLC to the virtual PLC memory in the CERI. The
HMI may then query the 0x bits from the CERI's virtual PLC memory.

The I/O Scanner Entry in the Quantum is a write to index 201. The source for the
write is 0x00001 (output coils in the Quantum PLC). The target for the write is
Holding Register 4x0001 in the CERI. The length of the write is 3 words.
Selecting index 201 allows the CERI to map the 48 bits into index 200 in the
same order that they are in the Quantum PLC.

The HMI simply does a read of bits 1x0001 through 1x0032 from the CERI using
Modbus Slave 200. The mapping from the original bits in the Quantum is
preserved.

Writing data from the HMI back to the controlling PLC is handled by the CERI
saving the write data into Holding Registers 4x10001 through 4x10100. The
PLC then does an I/O Scan read to retrieve any possibly updated data.

Figure 9.6 show with this example, the source for this read will be index 201, the
remote register is 4x10001, the local register is 0x0161, and the count will be 3
words (48 bits). Local starting coil 0x0161 was chosen to ensure the HMI write
data does not corrupt the normal PLC coils 1 through 48. The PLC program will
include code to copy the data written by the HMI to the appropriate coil.

For example, the HMI sends a write to coil 0x33 in the CERI. The CERI sets
register 4x10003 bit 1 (MSB in index 201). The I/O Scanner read places this data
into PLC coil 0x193. The segment of LL in Figure 9.5 forces PLC coil 0x33 to
match the state of coils 0x193.

Figure 9.5: LL section to copy HMI coil to PLC coil

— —O

00193 00033
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Figure 9.6: Ox Output Bits to be written by the HMI

Read
[ |
0x1
0x2
0x3
0x4
T ——4x10001 <
/ I |oxis 0x16
/ 0x17 Bit 0x17
\ 0x18 Write 0x18
0x191 0x31 0x31
10x192] Bit to 0x32 0x32
0x193) Read Word | \\[0x33 | 0x33
0x194 £ | Word to \ 0x34 0x34
o Bit ... .
0x207 0x47 0x47
Ly 0x48 | 0x48
I/O Scanner Read: .
Index =201 HMI \E’nte:
Local=0x0161 Slave : 200
Remote = 4x10001 S@n = 0x0001
Count=3 Bit Count = 48

NOTE: It is up to the PLC program to copy coils written
by the HMI back into the area that is read by the HMI.
NOTE: The CERI mailbox is zeroed on power-up.
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Figure 9.7: Ox Output Bits to be read by the HMI

. =
=

0x1

0x2 Drop 201
0x3

0x4

S

o

—
Em

—— 4x0001

- 4%0002 .
| 4x0003

/

(=
g :

W

=}
:

0x48

o o
6
3 X

Word
to Bit

0x47
0x48

I/O Scanner Write:
Index =201

Local = 0x0001
Remote = 4x0001
Count =3
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Read
Bits

0x1
0x2
0x3
0x4

0x15
0x16
0x17
0x18

0x31
0x32
0x33
0x34
0x47
0x48

HMI Read:
Slave =200

Start = 0x0001
Bit Count = 48
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0x Coil Remote Clear Example

On occasion it may be necessary to have the PLC clear a bit in the virtual PLC 0x
coil memory that has been set by the HMI. An I/O Scanner entry writing to the
4x20001 group of coils in the CERI virtual PLC memory is used for this purpose.

Figure 9.8: Original timer triggered by HMI coil 201 set

1 2 ]
|| [~ |
L 1 |\\| (N
00201 00202 00201
S —
onz01 =0005 aozo0z2
| ™. |
] |\| T1.0
anz02 40095

For example, the original system had the HMI set a single bit (0x201) in the PLC
to start a process (5 second timer). The PLC logic would zero this bit when the
process was completed. The HMI could read this coil to see if the process was
still progressing, but only ever needed to set this bit.

In the new CERI system, the HMI sends a write to set coil 0x201. The PLC does
an I/O Scanner entry to read coils (193 through 208) and places that data in coils
513 through 528.

Table 9.5: I/O Scanner Entry to read virtual PLC coil 201 to PLC coil 521

192.168.1.111 201 | 0 1000 | 00513 | 410013 |1

Table 9.6: 1/O Scanner Entry to write PLC coil 201 to virtual PLC coil 201

192.168.1.11| 201 | O 1000 | 00193 | 400013 |1
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Table 9.7: I/O Scanner Entry to write PLC coil 617 to virtual PLC reset coil 201

IP Address |Unit| Rep Health] Write | Write | Write

ID | Rate | Time-  FROM | TO |Length
out

192.168.1.11 201 | O 1000 | 00609 | 420013 |1

Figure 9.9: New timer triggered by HMI coil 201 set

1 Tz 2
| | | | fal
1 1 |\| (N
00201 00202 00201
27 —O—
ons21 00617
| | _
3 . _O
00z01 =00035 onzo0z
4 I\I T1.0
oozoz 40035

The trigger coil 521 is set to use the rising edge input so latency issues of when
the I/O Scanner services each entry don't cause problems.

Here is s step by step description of the operation:

1.

The HMI sends a write to turn on coil 201 in the CERI virtual PLC
memory using Modbus slave 200. This turns on bit 9 (984LL numbering)
(80hex) in 4x register 10013 on Modbus slave 201.

The new PLC I/O scanner is continuously reading slave 201 register
4x10013 and placing those 16 bits of data into coils 0x513 through 0x528.

The ladder logic sees the rising edge of coil 521 and latches coils 201 and
617.

The I/O Scanner is continuously writing coils 193 through 208 to CERI
register 4x13 on Modbus slave 201. This causes the HMI coils 193 to
208 to be updated on Modbus slave 200.

The I/O Scanner is also continuously writing coils 609 through 624 to
CERI register 4x20013 on Modbus slave 201. At this point, coil 617 is
ON.

The 5 second timer runs until it expires and sets coil 202. This turns off
coils 201 and 617. Both of these coils are still being I/O Scanned to the
CERL
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7. The CERI sees bit 9 of 4x20013 change from 1 to 0 and it then clears
4x10013 bit 9 (HMI coil 201).

0X Coil Remote Set

CERI registers 4x30001 — 4x31600 work just like the 4x20001 block except that
instead of clearing the HMI bit on the 1>0 transition, it sets the HMI bit on the
0>1 transition.

4X Output Registers Example

Analog output operation through the virtual PLC memory mailbox requires two
I/O Scanner operations from the PLC. A write operation from the PLC is used to
populate the 4x4001 through 4x4512 address area in the CERI. This is the data
that the HMI reads as 4x0001 through 4x0512. A read operation is required if the
HMI writes any data back to the PLC.

Figure 9.11 shows a simple example of the HMI copying the Analog output
registers 4x0001 through 4x0006 from the Quantum PLC to the virtual PLC
memory in the CERI. The HMI may then query the 4x words from the CERI's
virtual PLC memory.

The I/O Scanner Entry in the Quantum is a write to index 201. The source for the
write is 4x0001 (output words in the Quantum PLC). The target for the write is
Holding Register 4x4001 in the CERI. The length of the write is 6 words.

The HMI simply does a read of words 4x0001 through 4x0006 from the CERI
using Modbus Slave 200.

NOTE: 3x and 4x operations are the same for index 201 and 202. The only
difference is the bit ordering of the Ox and 1x bits.

Writes by the HMI are written to Modbus slave 200 directly to the Holding
Register. The CERI copies this data into ranges 4x14001 through 4x14512 to be
read by the controlling PLC. This read operation should typically store the data
in a separate location in the PLC to prevent overwriting the actual analog data.

If the HMI needs to read the analog value, it is necessary for the PLC to copy the
new data into the registers that are written back to the CERI.

For example, the HMI modifies register 4x0004 in the CERI mailbox. The I/O
scanner copies this new value from index 201 register 4x14004 to PLC register
4x0104. The ADI16 function in Figure 9.10 copies this value to PLC register
4x0004.
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Figure 9.10: LL section to copy HMI analog value to PLC

40104

#0000

AD16

40004

Figure 9.11: 4x Output Words to be read by the HMI

Write

] Drop 201
4x0001 4x4001
4x0002 4x4002
4x0003 4x4003
4x0004 Writ%> 4x4004
4x0005 4x4005
4x0006 | 4x4006

Same
Data

Drop 200

4x0001
4x0002
4x0003
4x0004
4x0005
4x0006

I/O Scanner Write:
Index =201
Local= 4x0001
Remote = 4x4001
Count=06
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Read >

4x0001
4x0002
4x0003
4x0004
4x0005
4x0006

HMI Read:
Slave = 200

Start =4x0001

Count=6
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Figure 9.12: 4x Output Words to be written by the HMI to the PLC

Read
[ Drop 201 Drop 200
4x0101 4x14001 4x0001 4x0001
4x0102 4x14002 4x0002 4x0002
4x0103 4x14003| [ Same | | 4x0003 — | 4x0003
4x0104 |\ Read 114114004 \ pata || 4x0004 | WIit || 430004
4x0105 4x14005 4x0005 4x0005
4x0106  4x14006 4%0006 4x0006

I/O Scanner Read:

Index =201 S o
Slave = 200

Local=4x0101 Start = 4x0001

Remote = 4x14001 :
Count=6

Count = 6

NOTE: It is up to the PLC program to copy registers written
by the HMI back into the area that is read by the HMI.
NOTE: The CERI mailbox is zeroed on power-up.

4X Output Register Remote Set

The CERI virtual PLC mailbox includes a block of data at the 4x24001 through
4x24512 range that may be written by an I/O Scanner and when the data changes
value, the CERI copies the new value to the 4x14001 data block, overwriting any
value written by the HMI.
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Figure 9.13: Original PLC code to zero register 4x0101

1 z 3
t— |
00050 =0000
2 - -
=0000
2t 4 aDis |
40101

Consider an example where the original HMI writes a number to PLC register
4x0101 to start a process. When the process finished, the PLC would set this
register back to 0. Figure 9.13 shows the original PLC code to zero register 101
when coil 50 was set.

The new system with the CERI has the HIM write to virtual PLC register 101
using Modbus slave 200. The I/O Scanner reads this data from Modbus/TCP
index 201 remote register 4x14101. The ladder code in Figure 9.14 shows an
AD16 block to register 101. PLC register 301 is used to hold the data sent to the
HMI reset value.

Table 9.8: I/O Scanner Entry to read virtual PLC 4x101 to PLC 4x201

192.168.1.111 201 | 0O 1000 | 400201 | 414101 |1
Table 9.9: I/O Scanner Entry to write PLC 4x101 to virtual PLC 4x101

192.168.1.11| 201 | O 1000 | 400101 | 404101 |1

Table 9.10: 1/0O Scanner Entry to write PLC 4x301 to virtual PLC reset 4x101

192.168.1.111 201 | 0 1000 | 400301 | 424101 |1
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Figure 9.14: New PLC code to zero register 4x0101

=0000

=0000

ADle

40101

=0000

=0000

ADle

00aso
5 L
E L
CERI Manual

40201

=0000

AD1l6

40201

40101

=0000

AD1l6

40101

40201

=0000

=0000

4 ADls
40201

9 Virtual PLC Memory 127



	1   Introduction
	2   Installation
	Module Installation
	Software Installation
	Power Supply
	RS-232 Serial Port
	Ethernet Port
	Updating the CERI Firmware

	3   Web Server
	Main Page
	Login
	Comms Page
	Control Page
	General Configuration Page
	Rack Page
	Mapper Page
	Password Page
	Backup
	Restore Page
	Firmware
	Reset

	Statistics
	CERI Statistics
	Register Map


	4   Rack
	5   Mapper
	Mapper Description
	Mapper Examples
	A>B Copy
	B<A Drop 255 Copy
	A>B Reversed
	Pack Bytes A>B
	Unpack Bytes A>B
	Pack Nybbles A>B
	Unpack Nybbles A>B


	6   A120 I/O
	ADU 204 (4-point Voltage/RTD Analog Input)
	ADU 205 (4-point Voltage/Current Analog Input)
	ADU 206 (4-point Voltage/Current Isolated Analog Input)
	ADU 210 (4-point Voltage/Current Analog Input)
	ADU 211 (8-point Universal Isolated Analog Input)
	ADU 212 (8-point Universal Isolated Analog Input)
	ADU 214 (8-point Non-Isolated Analog Input)
	ADU 216 (8-point Thermocouple Isolated Analog Input)
	ADU 254 (4-point Voltage/RTD Analog Input)
	ADU 256 (4-point Voltage/Current Isolated Analog Input)
	ADU 257 (8-point mV/RTD/TC/Resistance Analog Input)
	BKF 201 (Interbus S Master)
	DAO 216 (16-point 24Vdc Non-isolated Discrete Output)
	DAP 204 (4-point Relay Discrete Output)
	DAP 208 (8-point Relay Discrete Output)
	DAP 210 (8-point 24..240 Vac Discrete Output)
	DAP 211 (Monitored 4-point Out Combined I/O)
	DAP 212 (8-point In/4-point Out Combined I/O)
	DAP 216 (16-point 24Vdc Discrete Output)
	DAP 217 (16-point 5-24Vdc Discrete Output True Low)
	DAP 218 (16-point 24-249Vac Discrete Output)
	DAP 220 (8-point In/8-point Out Combined I/O)
	DAP 250 (8-point In/8-point Out Combined I/O)
	DAP 252 (8-point In/4-point Out Combined I/O)
	DAP 253 (8-point In/4-point Out Combined I/O)
	DAP 258 (8-point Relay Discrete Output)
	DAP 292 (8-point In/4-point Out Combined I/O)
	DAU 202 (2-point Voltage/Current Analog Output)
	DAU 204 (4-point Voltage/Current Analog Output)
	DAU 208 (8-point +/-10Vdc Isolated Analog Output)
	DAU 252 (2-point Voltage/Current Analog Output)
	DEO 216 (16-point 24Vdc Non-Isolated Discrete Input)
	DEP 208 (8-point 230Vac Discrete Input)
	DEP 209 (8-point 120Vac Discrete Input)
	DEP 210 (8-point 115 Vac Discrete Input)
	DEP 211 (8-point 115 Vac Isolated Discrete Input)
	DEP 214 (16-point 10-60Vdc Discrete Input)
	DEP 215 (16-point 5Vdc TTL True Low Discrete Input)
	DEP 216 (16-point 24Vdc Discrete Input)
	DEP 217 (16-point 24Vdc Discrete Input)
	DEP 218 (16-point 115VAC Discrete Input)
	DEP 254 (16-point 10-60Vdc Discrete Input)
	DEP 256 (16-point 24Vdc Discrete Input Extended Temp.)
	DEP 257 (16-point 110Vdc Discrete Input)
	DEP 296 (16-point 60Vdc Isolated Discrete Input)
	DEP 297 (16-point 48Vdc Isolated Discrete Input)
	MOT 201 (Motion Module)
	MOT 202 (Motion Module)
	TST 999 (NR&D Test Module)
	UCM 001 (NR&D Communications Module)
	ZAE 201 (Counter/Position Module)
	ZAE 204 (High Speed Counter)

	7   Front Panel Operation
	Keypad
	Splash Screen
	Backlight
	Main Screen
	Config Screens
	Mode Screens
	Status Screens
	Info Screens
	System Screen

	8   Register List
	Drop 0/1 Register List
	Drop 255 Register List

	9   Virtual PLC Memory
	Overview
	Operation
	Slave 200
	Slave 201 and 202
	1X Input Bit Example
	3X Input Registers Example
	0X Output Coil Example
	0x Coil Remote Clear Example
	0X Coil Remote Set
	4X Output Registers Example
	4X Output Register Remote Set



