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Original System Layout

This demonstration video starts with a simple Modicon Compact 984 PLC system. The
system consists of a PC-E984-275 CPU with a DEP-217 (16-bit input), DAP-204 (4-bit
relay), and ADU-206 (4ch analog input) in the local rack. A two-slot expansion rack
includes a DAU-204 (4ch Analog Out) and a DAP-208 (8-bit relay).

Figure I Original System Layout

- ADU-206
DAP-204 DAP-208
4-bit Rela 4ch Analog In .
y 8-bit Relay
0x0001-8 3x0001-3x0005

0x0009-16

DEP-217

16-bit Input DAU-204
1x0001-16 4ch Analog Out
3x0006

4x0001-4x0004

Three toggle switches are connected to the DEP-217 inputs 1, 2, and 16.
Channel 1 of the ADU-206 is connected to a variable voltage source.

Channel 1 of the DAU-204 is connected to an analog volt meter.
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The ladder logic is shown in below:

ogic Editor [compact]
M avigator x|

Metwork 1/1 Segment 1 -
1 2

' — M- PE
10001 00001 [OPEM | |SHRT
AD1E ADD
2 N AMD BCD
10002 00004 BLKM BLET
BMDI BROT
CESM CMPR

k] COMP DCTR
10016 00009 Dl DLOG
16 EMTH
a L FIM FauUT
30002 FTOI IEKR
|BEMS In]
. | | IE !MID ﬂ
=0000
& 4 ADis&
40001
:I‘ -
KN i1

334-E275 Offline Uzed:00014,/14332

cormpact

Output 1 is set by Input 10001 (Switch 1).

Output 4 is set by Input 10002 (Switch 2).
Output 9 is set by Input 10016 (Switch 3).

The analog output in 40001 (voltmeter) is simply copied from the analog input in 30001
(potentiometer).
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PLC | DEP-217 Description
Bit Input

10001 1 Switch 1
10002 2 Switch 2
10003 3

10004 4

10005 5

10006 6

10007 7

10008 8

10009 9

10010 10

10011 11

10012 12

10013 13

10014 14

10015 15

10016 16 Switch 3

Table 1: PLC (1x) Input Bits
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PLC Output Description
Bit | Card/Number

1 DAP-204/1 Tied to Switch 1

2 DAP-204/2 Tied to Switch 2

3 DAP-204/3

4 DAP-204/4

3) Not Used

6 Not Used

7 Not Used

8 Not Used

9 DAP-208/1 Tied to Switch 3
10 DAP-208/2

11 DAP-208/3

12 DAP-208/4

13 DAP-208/5

14 DAP-208/6

15 DAP-208/7

16 DAP-208/8

Table 2: PLC (0x) Output Bits

PLC Input Description
Input | Card/Number
30001 ADU-206/1 |ADU-206 Status
30002 ADU-206/2 |Ch 1 Input Value (potentiometer)
30003 ADU-206/3 |Ch 2 Input Value
30004 ADU-206/4 |Ch 3 Input Value
30005 ADU-206/5 |Ch 4 Input Value
3006 DAU-204/1 |DAU-204 Status

Table 3: PLC (3x) Analog Inputs
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40001 DAU-204/1 | Ch 1 Output Value (volt meter)
40002 DAU-204/2 | Ch 2 Output Value

40003 DAU-204/3 | Ch 3 Output Value

40004 DAU-204/4 | Ch 4 Output Value

Table 4: PLC (4x) Analog Outputs
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New Setup

The Compact CPU is removed from the rack and replaced with a CERI. The original
24VDC power supply is used by the CERI.

Figure 2 New System Layout

DAP-204 4‘h‘DU'fO6In DAP-208
CERI 4-bit Relay chAnalog 8-bit Relay
4x0010 4x3001-3005
192.168.1.11 4x0016
4x4010

-

DAU-204

DEP-217 4ch Analog Out
16-bit Input 4x3006
4x1001 4x4001-4004

LIS

171 CBB
970-30
192.168.1.15
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The new PLC is a Momentum 171 CBB 970-30. This PLC has a built-in 4-port Ethernet
switch and a Modbus/TCP I/O Scanner. It makes for an ideal controller for the CERI.

IP Settings

The IP Address of the CERII is set to 192.168.1.11. The video demonstrates setting this
value with the following screens:

Main Config Comms Enet IF Rad
HR&D bConf ig LIndal 108 Ethernet MAddress
CER I Maode MameF late Serial Mask 192,168
Status Dizplay Gate - -
Info IF Source
1131.5.818 Systen 1. 11
Maszter:-
CONFIG

Figure 3: Fixed IP Address Screen

The Subnet Mask and Default Gate are also configured through the front panel.

Main Config Comms Enet IF Mask
NR&D bConf ig kComims MEthernet Address
Status MameF late Serial FHask
CERI App Display Gate =55. 255,
Info IF Source
1@1.5.31@ Sustem Z55. B
[ 24 1
Master: -
CONFIG

Figure 4. Subnet Mask Screens

Main Config Comms Enet IF Gate
NR&D bConf ig kComims MEthernet Address
CERI Status MameF late Serial Mask 192,168
App Display LIEETS - -
Info IF Source
e [ —
Master: -
CONFIG

Figure 5: Default Gate Screen

CERI Web Configuration

After the IP Address is configured, the rest of the CERI setup is done with a standard web
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browser.

The first time the CERI"s configuration pages are accessed, the password must be
entered. The user name does not matter but the password must be entered correctly and is
case sensitive. The default password is “master”.

Connect to 192.168.1.11

The server 192, 1635, 1. 11 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
withaut a secure connection),

Lser name: | 3 master w |

Password: | sesses |

[ ]rRemember my password

[ Ok, l [ Cancel

Figure 6: Password = master

The IP Address of the new Momentum PLC is entered on the “Control” page. This page
also shows the communication Timeout value of 1000mS. If the PLC stops writing to the
CERI for 1000mS then the CERI will revert all outputs to their default values.
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/= NR&D CERI - Control Configuration - Windows Internet Explorer |:||§|[X|

—

- |Eu 192.168.1.11 V| @ 4.’ 5

IC_ /

‘f:(‘ Favorites H MRA&D CERI - Contral Configuration

| CERT

NR&D CERI

Mode: Config WARNING: Changing settings while the CERI is not in
HALT mode may cause the rack outputs to go on or off
Main unexpectedly. Please set the CER] to HALT mode if this
Configuration is undesireable.
Comms
Control If outputs are currently being controlled, that control
General WILL BE INTERRUPTED when these settings are
Rack changed.
Mapper
Password .
= Control settings
F& The devices listed below will be permitted to control the
TnEae = ts connected to the CERI
Reset outpu ’
Statistics
Allowed Masters List
{enter all zeros to disable an entry)
Master 1 192|163 |1 |15 |
Master2 (0 [0 [0 o |
Master 30 [0 [0 o |
Master4 [0 [0 |0 |jo |
Timeout |'IDDD | ’ Update ]
(ms)

[

[ £

Figure 7: Control Settings Web Page
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S=1E

/= NR&D CERI - Configuration:Rack 170 - Windows Internet Explorer

@.\;}v . 192.16... ¥ || (42| x| 4§ |2
5.7 Favorites EH MR.AD CERI - Configuration:Rack IO
-
NR&D CERI
Lo Rack IO Configuration
Config
Main Click on the slot number to add/edit the configuration for that
Confieuration slot.
Ricpuz 4 5 Riib 2 345
Control = S = i = 222
A A
General c c
Rack K |CERI DEP DAP ADU K DAU DAP
Mapper ) 217 (204 2%6 5 204 2*8
Password
Baclup
Eestore
Firmware Alziiﬁ Alziii
update C C
Reset K K
Statistics 3 4
Current setup is NOT stored to flash!
Click to commit changes to flash.
\:
< >

Figure 8: Rack Web Page

The Rack web page shows an overview of the I/O system. Each slot shows the
configured (white background) or detected (gray background) module. Clicking on the
numbered link at the top of a slot brings the slot edit page.

Several Compact I/O modules share the same device ID. In these cases, the CERI
displays as much information about the detected device as it can and includes the
wildcard character “*” when needed. In Figure 8: Rack Web Page, the ADU-2*6 and
DAP-2*8 which indicate that the detected modules could be ADU-206 or ADU-256 and
DAP-208 or DAP-258 respectively.

Clicking on the slot number pulls up a specific web configuration page for that slot. The
Module is selected from a pull-down menu. The appropriate input and output words are
then assigned.
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= NR&D CERI - I/O config for Rack 1 Slot 3 - Windows Internet Explorer

\T/ v 0. 192.168.... ¥ | B[ 42| x| |} 2]~
iff Favorites Eu MR&D CERI - I/O config for Rack 1 Slot 3
-
NR&D CERI
Mode: Config Configure Rack 1 Slot 3
Confi . WARNING: Changing settings while the CERI is not
_gllr_c in HALT mode may cause the rack outputs to go on or
off unexpectedly. Please set the CERI to HALT mode
Control . .
it this is undesireable.
General
Rack Status page for this slot >
Mapper .
Password 1/O configuration for Rack 1 Slot 3
Baclap Detected Module DEP
Restore 217
Firmware update Configured Module
Reset
Statistics 5 24 VDC 16 Point Input
DEP217 Module
Module Input Words |1
Module Output 0
Words B
Inputs Mapped to 4x (%MW 1001
First Input Ax(CeMW)[1001 |
[ Update ] [ Done ]
b

Figure 9: DEP-217 Seup Page
Some modules have optional “Configuration” web pages to set additional parameters.
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~ NR&D CERI - ADU-206/256 Configuration - Windows Internet Explorer

;: - I, 192.16... |%||Bi|[42| x| 2] |2~
i Favorites |1 NR&D CERI - ADU-206/256 Configuration
-
Mode: Config ADU-206/256 configuration for Rack 1, Slot 5:
Main : .
Corfi . Option Setting
Comms Display Owerrange in 3x Status
Control
Heri:] Offset & Extended Resolition
Rack potiy
Mapper
Password Channel 1 Range
gij“E Channel 2 Range 0-10V v
estore
Firmware update Channel 3 Range 0-10V v
Reset ) -
Statistics Channel 4 Range 0-10V v
Data Format
Resolution 12-bit]4 1
[ Update ] [ Cone ]
b

Figure 10: ADU-206 Configuration sub-page
After all of the CERI configuration is complete, be sure to commit the changes to FLASH
by clicking on the link at the bottom.

14 CERI 984LL Example Video Manual



i} Favorites

{= NR&D CERI - Configuration:Rack I/0 - Windows Internet Explorer

%, - H\Eu http://192,168. 1. 11/cor V| @ ﬁ||£|

CERI

N WR&D CERI - Configuration:Rack /O

Rack I/0 Configuration
Click on the slot number to add/edit the configuration for that
slot.
Ricpu 3 4 R 2 34 E
A A ==
c c ...
DEP |DAP DAU DAP
= CERLG17 204 S 204 208
1 2
R| = ERER
AP A EEE
c - c
K K
3 4

Current setup is NOT stored to flash!
Click to commit changes to flash.

Figure 11: Config not Saved

PLC I/O Scanner Setup

The Ethernet I/0O Scanner is configured with two entries to transfer the data to/from the
CERI. Entry 1 moves the discrete data while Entry 2 moves the analog data.

1 1

1

192.168.1.11

1

1x0001

4x1001

Z€1ro

0x0001

4x0001

2 1192.168.1.11 1 3x0001 | 4x3001 zero | 4x0001 | 4x4001
Table 5: Momentum PLC 1/O Scanner
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Configuration BExtensions [mom_ceri]

Active Extension

O Data Protect
Mgl ToraP
&3 1/0 Scanner

/0 Scanner wWizard...

| =
Local Device
IP &ddress:  1192.168.1.15
Health Block: {30032
Slot Mumber: 1
I E{;?:TJE Diagn Show Reaisters
Select Transaction
Tranzaction i Femate IP | ~
v’ 001 192.168.1.11 3
v’ 002 182.168.1.11
>on3 Empty
> 004 Empty
> 005 Empty
25006 Empty b
Remote Device
IP Addresz: (192168111
it |00 0
Repetition ... i0
Health Time...i 1000

J

Tranzaction

Function:
| ReadAsite j
Fallback W alue:
|23r-:| ﬂ
Fead From R emote;
To 100
Frarm: 4010
Wirite To Remaote:;
Framm: o
To 400001

Words Uzed: 0005500200

Figure 12: Discrete I/O Scanner Entry

Discrete Inputs

I/O Scanner Entry 1 (See Figure 12) moves the value from Holding Register 1001 in the
CERI into the 16 1x input bits in the PLC. Table 6: CERI 4x1001 Bit Assignments shows
the mapping of the input bits and I/O points in the CERI. The DEP-217 card bit-map in
the CERI exactly matches this layout so no further data manipulation is required.

CERI Bit 15 14 /13|12 |11 |/10 |9 | 8 /' 7 | 6 S 4,3 2 /1 0
PLC 1x Bit 1 213 516 7189 |10/11|12|13/14|15|16
DEP-217 Input 1 213 5,6 7189 |10/11|1213/14|15|16

Table 6: CERI 4x1001 Bit Assignments
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Discrete Outputs

I/O Scanner Entry 1 also moves the 16 0x Coils from the PLC into Holding Register 1 in
the CERI. Table 7: CERI 4x0001 Bit Assignments shows the mapping of the output bits
and I/O points in the CERI.

CERI Bit 1514 13/12 |11 /10 |9 | 8 | 7|6 |54 3 210
PLC 0x Bit 1| 213/4/5/6/|7 8|9 10/11]12]13 14|15 16
DAP-204 Output | 1 | 2 | 3
DAP-208 Output 121345678

Table 7: CERI 4x0001 Bit Assignments

Table 8: CERI DAP-204 and DAP-208 Bit Assignments shows the required mapping of
the output bits and I/O points in the CERI. Notice that the bits for the DAP-204 do not
line up with the bits coming from the PLC. The CERI's mapper is used to move these
bits around to the required locations.

CERI Bit 15 /14 /13|12 |11 |10 |9 | 8 ' 7 | 6 |5 4 /3 2|1
DAP-204 Output 1123
DAP-208 Output 1 2(3/4 /5|67

Table 8: CERI DAP-204 and DAP-208 Bit Assignments

CERI Mapper Entry 1 unpacks the nybble data to properly align the DAP-204 output data
to the CERI's required arrangement. Mapper Entry 2 is not technically required for the
DAP-208 data but is useful in demonstrating the unpacking of byte data.
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/= NR&D CERI - Internal Mapper Configuration - Windows Internet Explorer

@,\-___/.v . 182.168.1. 11 v | B4 X

File Edit Wiew Favorites Tools Help

[=F

3 |p,

\::? Favarites M WR&D CERI - Internal Mapper Configuration

| EERI

Mode: WARNING: Changing settings while the CERI is not in HALT mode may cause the rac
Config to go on or off unexpectedly. Please set the CERI to HALT mode if this is undesireable.
Main CERI Internal Mapper Configuration
Configuration
Comms Internal mapper entries are used to move and reformat data wirhin the CERI register spe
Control C .
Please consult the user's guide for definitions.
General B
Rack Register A Register B °°™°° (B) Source Mode Packing Action
PBM 1 10 1 Drop 0/1 |A>B Unpack Nybbles |Edit Delete
ackup
— 1 15 1 Drop /1 |A>=B |Unpack Bytes | Edit Delete
Firmware
update Add new entry: &
< >

Figure 13: Mapper Entries

Mapper Entry 1 unpacks two Nybbles from CERI register 1 into CERI registers 10 and
11. Table 9: CERI Nybble Unpack Bit Assignments shows the mapping of the output bits
and I/O points in the CERI. Register 10 data is all that is needed because it contains the
four bits needed for the DAP-204. In this particular case, CERI register 11 contains 2 of
the data needed for the DAP-208. This data is simply ignored and nothing is done with
register 11.

CERIBit |15 14 13/12 /11 10 9 8 | 7 6|5 4 3 /2 10
Register | Data<| 1 | 2 |3 | 4556 7|8 9 10 11 12[13| 14|15 16
Register 10 Data ) sy"‘”\‘? 1|2|3]4]
Register 11 Data X 9 (101112

Table 9: CERI Nybble Unpack Bit Assignments

Mapper Entry 2 unpacks two Bytes from CERI register 1 into CERI registers 15 and 16.
Table 10: CERI Byte Unpack Bit Assignments shows the mapping of the output bits and
I/O points in the CERI. Register 16 data is all that is needed because it contains the eight
bits needed for the DAP-208. In this particular case, CERI register 15 contains the data
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needed for the DAP-204 and the four unused bits.
nothing is done with register 15.

This data is simply ignored and

CERI Bit 15|14 (13/12 |11 /10 | 9 8 ' 7 ' 6 5 /4 3,210
Register | Data“| 1 | 2 |34 5 6 /:T/j\éiii 10 111121314 |15]16]
Register 15 Data M1 2]3]4]5]6]7]8]
Register 16 Data | 9 |10 |1112]13|14|15]16]

Table 10: CERI Byte Unpack Bit Assignments

Configuration Extensions [mom_ceri]

Active Extenzion

D@ D ata Protect
Eel rcrar
ﬁ [/0 Scanner

[0 Scanner Wizard...

al

Wwords Used: 0005500200

=

Local Device

IF Addresz:  (192.168.1.15

Health Block: § 30092

Slot Mumber: 1
[ Elr;.?:lﬂe Diagn Show Regizters
Select Tranzaction

Tranzaction # Remate |P ~
v’ 001 192.168.1.11 3
v’ 002 192.168.1.11

>0z Empty

¥ 004 Ermnpty

»Hoos Empty

< 00 Ernpty .
Remote Device

IF address: (192168111

Unit D N

Repetition ... i0

Health Time...{ 1000

Transaction

Furnctian:

| Read write
Fallback VW alue:

|zer|:|

Fiead From Remate:

To:

300

Frarn:

Length:

"Write To Remate:;

4032001

Frarm:

400

To:

‘Length:

404001

Figure 14: Analog I/O Scanner Entry

Analog Inputs

I/O Scanner Entry 2 (Figure 14) moves the six words of analog input data from the CERI
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into the PLC 3x registers 1 through 6. The first 5 words are from the ADU-206 input
card while word 6 is the status word from the DAU-204 output card.

Analog Outputs

I/O Scanner Entry 2 also moves four words of Holding Registers from the PLC into the
CERI for use with the DAU-204 output card.

Ladder Program

The I/O Scanner and CERI configuration is carefully configured to allow the Momentum
CPU to have the I/O in exactly the same words/bits as the original Compact CPU. The
very simple ladder program is simply cut from the old system and pasted into the new
CPU.

Figure 15 shows this simple ladder segment. Quite simply, input 10001 sets the state of
output 1, input 10002 controls output 4, input 10016 controls output 9, and the analog
input value in 30002 is directly copied to analog output 40001.

Logic Editor [mom_ceri2]
Mebwark Mavigator H Metwerk 1/1 Segment 1 -
- i

Instructions

= Segment 1 : = 1) L}
Metwork 1 1l -J4[-
' _O_ ]N[- ]P[-
10001 00001 | OFEM [SHRT
AD1E ADD
= _ AMD BCD
10002 00004 BLEM BLET
BROT CESk
CMPR COMP
2 — DCTR DI
10016 0ooos OWVE EMTH
FIM FOUT
4 3 FTOI IBKR
30002 [B K ITOF
J5F LAR
o N T
=0000 Properties
Top Type 1
st 1 _A~0teé Top Offzet 1
40001 Name i
:,‘ -
4 | i
TR CEers b1 970-30 Offline |lzed: 0001417472

Figure 15: Ladder Segment
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