QUCM Modbus ASCII Modem Application Manual

QUCM Modem Dialer

Installation and Programming Manual

This Manual describes the QUCM application for interfacing remote Modbus and PowerLogic slaves through dial-
up modems via Modbus ASCII, Modbus RTU, and PNIM from a Modbus/TCP Ethernet system.

Effective: 17 May, 2004

NR:D

Niobrara Research & Development Corporation
P.O. Box 3418 Joplin, MO 64803 USA

Telephone: (800) 235-6723 or (417) 624-8918
Facsimile: (417) 624-8920
www.niobrara.com



POWERLOGIC, SY/MAX, and Square D are registered trademarks of Square D Com-
pany.
Subject to change without notice.

© Niobrara Research & Development Corporation 2003-2004. All Rights Reserved.



Contents

1 INEFOAUCHION ..o 7
2 INSTAIALION ... 9
L0 18041V I T 0 1S3 = 1= 1o o PRSP 9
Software INSLAllAtION ... e e e e e 9
Serial Connections to the QUCM-OE ..........uuiiiiiiiiiiiiiiiiieiir e e e 9
Port 1 (and Port 2) to 25-pin DCE MOUEM ......ccciiiiiiiiiiiiiiiee et 9
Port 1 to the Personal COMPULET ........c.ueiiiiiiiiiiie ettt 10
Serial Connections to the MUCM-002 ...........uuuiiiiiiieeiiieiiieeee e e e e 11
Port 1 t0 25-pin DCE MOUEM ..ottt et 11
MUCM Port 1 to the Personal COMPULET ........ccoiiiiiiiieiiiiiiee e 11
MUCM POrt 2 t0 the SIAVES ......ccoiiieieeeeee et 12
Loading the Applications into the QUCM .........cccoiiiiiiiiiiiii e 12
Using ZAPREG32.EXE to set the IP AdAress ........coovviiiiiiiiieieieieee e 13
QLOAD QUCM Firmware UpAate ..........cueeiiiiieeeeeiiiiiiiiieeere e e ssveieeee e e e e 14
FWLOAD QUCM Firmware Update. ...........cooiuiiieiiiiiiiie e 14
QLOAD APPL and APP2 ...ttt 15
Loading the Application into the MUCM ..........cooiiiiiiiiii e 16
QLOAD MUCM Firmware UPAate ...........coouuiieeiiiiiiieeiiiieee i 17
FWLOAD MUCM Firmware UPdate. ........ccueeeiiiiiiiiieniiiieee et 17
QLOAD MUCMAPPL ...ttt e e e e naaeeas 18
................................................................................................................... 18........
3 OPECIALION ... 21
10 18041V @] o 1T - 4o o [ PP 21
1O 1@ 1Y I @ =7 = 11T o PP PERRPRR 22
Downstream Protocol DEtECION .........ccoiviiiiiiiiiiiiiiieee et 22
MeSSage TranSIAtIONS ......oviieeiiii it e e e e er e e e e e e e e e enannes 22
Remote Operation without an MUGCM ..........cooiiiiiiiiiiiiiieeee e 22
A WED SEIVEN ...t 23
N E= LYo oo -V PP PEERPRRR 23
(0] 10 1 TP 23........
LIS 015 - 1SRRI 23

CONFIGQUIALION PAGE ... .eeiiiiiiiiiie ettt e e e nres 26



o= 1YoV o] (o [ 27

F Yo [0 [T Tt PP PRP 27
Serial Port Configuration ...........coooiciiiiiiiiie e e e e e e e 27
T L I 1= = Vo T PP 28
QUCM TCP/IP CoNfIQUIatiON ......cccceiisiiiiiiiiiieiee e e e esseeineeeee e e e e e e e s s snennneeeeeeeee s 28
(O gT= T g o T I == 1515311V (o PSR 28
Store Configuration t0 FLASH .......oviiii i 28
.......................................................................................................................... 29.
S = LU 1S] (oS = Vo [T S 31
[ (=110 T = T [ PSSR 20, 3
5 EXAMPIES......oo 33........
= 1 ] o] 1= 00 OO SPEEEER 3. 3
.......................................................................................................................... 35.
6 TroubleSNOOtING ..o 37
1Yo [ L= T | o £ PSSR 37
LU LT gl I o | £ SERR S SSPPPRY A 3
Testing the RS-485 network on the MUCM ... 38
Figures
Figure 2-1 QUCM-LE to RS-232 Modem DCE Port (25-pin) (MM12 Cable) ...........cccuvveeeee. 10
Figure 2-2 Typical SYStEM SELUP ....ccoiiiiiiiiiiii ettt e e e e e e e e e 10........
Figure 2-3 PC Connection to QUCM-LE Serial POIT.........coocuiiiiiiiiiiiieiiiieee e 10
Figure 2-4 QUCM-SE to RS-232 PC Port (9-pin) (MM1 Cable) .....cccccvvvvivireeeeeiiiiiiiieeeeee e, 11
Figure 2-5 MUCM to RS-232 Modem DCE Port (25-pin) (MU12 Cable)...........ccccvveveeeeeennnn. 11
Figure 2-6 MUCM to RS-232 PC Port (9-pin) (MUL Cable) ........cccvveiiiiiiiiiiiiieeeieee e 12
Figure 2-7 MUCM to RS-232 PC Port (9-pin) (MUL Cable) ........cevvvveeeeiiiiiiiiiiieieeeee e 12
Figure 2-8 ZAPREG32 COMZ1:9600,E,8,1 255 -B ......cccvvtieiiiiiie et 13
Figure 2-9 QLOAD Of APPL ......coiiiiiie ittt ettt e s e e e e s e e e s ennaaa e e s e nnnneeas 15........
Figure 2-10 QLOAD Of APP2 ... ..ottt e e e e e e e e snnnernnnee e Buovve. 1
Figure 2-11 QLOAD Of MUCMAPPL .....cciiiiiie ettt e et e e e s e nnbae e e e e e 18
Figure 4-1 Main Page with three devices CoONfIgUIed ............eeviiiiiiiii e 24
FIQUre 4-2 DEVICE PAJE .....ueveiiiiiiiiie e e ettt e e e e e e s s s st e e e e e e e e e s s s annsbetee e e e e e s emmmnn 25....
Figure 4-3 Test Dial PAge ......coooeiiiiiiiiiieie et e e s 26....
Figure 4-4 Configuration PAgE ..........ccooiiiiiiiiiiiiee et 29.......
Figure 4-5 Serial POrt PaAge .......ccioiiiiiiiiiiiie ettt e e e e e s e et e e e e e e e e e s s s s 30....
Figure 4-6 StatisticsS Web Page ............uuiiiiiiiiiii e 3l.......
Figure 4-7 MUCM HEIP PAgE .....oooiiiiiiiiiiiei ettt 2. 3
Figure 5-1 EXample SYStEM SEIUP .....uvvviiiiiiiieeee e icsciiee e e e e e e s e s s e e e e e e e e nnenneees 34
Figure 5-2 Example Configuration PAgE .........cc.uuuiiiiiiiiiiaii et 35
Tables
Table 6-1 MOAUIE LIGNTS .....ccoiiiiiiiiiiiiiii et e e 37....
Table 6-2 QUCM User Light DefiNItIONS .........euiiiiieiiiiiiiiiiiiieeee e e esnvnvreeee s 38
Table 6-3 MUCM User Light DEefiNItIONS .......ccoiiiiiiiiiiiiiiiieee et 38



Table 6-4 MUCM Serial Port Setup Registers






1
Introduction

The Niobrara QUCM is a TSX Quantfimompatible module that is capable of run-

ning multiple applications for performing communication translations between serial
protocols. This document covers an application that uses standard dial-up modems tc
access remote Modbus RTU and PowerLogic protocol slaves by way of the Modbus
ASCII protocol. The QUCM dials the appropriate telephone number based on the
Modbus/TCP Destination Index, translates the Modbus/TCP message to Modbus
ASCII for transmission across the modem link. Optionally, the QUCM may use
Modbus RTU or PNIM protocols to connect to the remote slaves. The QUCM con-
figuration is accomplished by a built-in web page.

The remote location includes a Niobrara MUCM to interface between the modem and
the RS-485 network of slaves. This MUCM converts the Modbus ASCII messages to
Modbus RTU or PNIM based upon the slave address of the Modbus ASCII message.
If the slave address is below 100 then the message is transmitted out the MUCM’s RS
485 port as Modbus RTU. Messages with slave addresses greater than 100 are trans
mitted as PNIM with the slave address subtracted from 100. This is an inverted opera
tion of the CHEVRON mode in standard Niobrara network products. Optionally, the
remote slaves may be directly connected to the modem for Modbus RTU or PNIM op-
eration.

The application, "appl.qcm” is compiled and loaded into Application 1 of the QUCM-
LE with the Auto-Start feature enabled for stand-alone operation. The application in-
cludes multiple threads for simultaneously servicing both serial ports and the Ethernet
port. The application, "app2.qcm" is compiled and loaded into Application 2 of the
QUCM. This application contains the web server. The application, "mucmappl.gcm”
is loaded into each remote MUCM.

The Niobrara QXBP-001 single slot rack with built-in power supply is used for
mounting the QUCM-LE. A two (or more) slot Quantum rack and appropriate Quan-
tum power supply may also be used for mounting the QUCM-LE.
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8 Introduction

1

Both serial ports of the QUCM may be used to connect to local modems. The
Niobrara cable MM12 is used to connect the QUCM-LE in RS-232 mode to a stan-
dard 25-pin modem. An MM1 cable is needed to load the IP Address into the QUCM.

The Niobrara MU12 cable is used to connect the RS-232 port on the MUCM to a stan-
dard 25-pin modem. The Niobrara METH-001 should be used to cover the option
adapter on the MUCM. The Niobrara TR121-ST or a 12 or 24V DC or AC power
supply is needed to power the MUCM. An MUL1 cable is needed to load the program
into the MUCM.

QUCM Modbus ASCII Modem Application Manual



2
Installation

QUCM Installation
1 Mount the QUCM in an available slot in the register rack. Secure the screw at the
bottom of the module.
Software Installation

The application files and this user manual aree included in the
QUCM_MODEM_SETUP.EXE file. The latest version of the file is located at
http://www.niobrara.com/

Serial Connections to the QUCM-OE

Port 1 (and Port 2) to 25-pin DCE Modem

The serial ports of the QUCM-OE must be switched to RS-232. The Niobrara cable
MM12 is used to connect to a standard 25-pin Modem.

NOTE: Do not use the MM4 cable for this application.

RJ45 DE25P (male)

3 2

4 3

5 7

6 20

7 8

4

[ .
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Figure 2-1 QUCM-LE to RS-232 Modem DCE Port (25-pin) (MM12 Cable)

, Modem MU12 Cable
-

4
MUCM
@;‘\ _/ Modem [ e 4-wire
x 4 Cable
® i

Figure 2-2 Typical system setup

Port 1 to the Personal Computer

A physical connection must be made from the personal computer to the QUCM in or-
der to configure the Ethernet parameters of the QUCM-OE. This link may be a serial
connection from a COM port on the personal computer to the RS-232 port on the
QUCM-OE. The Niobrara MML1 cable may be used for this connection. This cable

pinout is shown in Figure 2-4.

140 W—

PC |
2
LT ®
/
MM1 Cable CHlN|

Figure 2-3 PC Connection to QUCM-LE serial port
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RJ45 DE9S (female)

3 2
4 3
5 5

. C.
L,

Figure 2-4 QUCM-SE to RS-232 PC Port (9-pin) (MM1 Cable)

Serial Connections to the MUCM-002

Port 1 to 25-pin DCE Modem

The RS-232 serial port of the MUCM is used to connect to the modem. The Niobrara
cable MM12 is used to connect to a standard 25-pin Modem.

NOTE: Do not use the MU4 cable for this application.

Phoenix DE25P (male)

1 2

2 3

3 7

4 20

5 8

4

L.

Figure 2-5 MUCM to RS-232 Modem DCE Port (25-pin) (MU12 Cable)

MUCM Port 1 to the Personal Computer

A physical connection must be made from the personal computer to the MUCM in or-
der to load the application. This link may be a serial connection from a COM port on
the personal computer to the RS-232 port on the MUCM. The Niobrara MU1 cable
may be used for this connection. This cable pinout is shown in Figure 2-6.

QUCM Modbus ASCII Modem Application Manual 2 Installation 11



Phoenix

DE9S (female)
2

0 N o M 01 W

L
L

Figure 2-6 MUCM to RS-232 PC Port (9-pin) (MU1 Cable)

MUCM Port 2 to the Slaves
Standard Belden 8273 cable may be used to connect the MUCM to a 4-wire network

of slaves.

NOTE: 2-wire RS-485 networks may be formed by jumpering the TX+ to RX+ and
TX- to RX- on the MUCM.

Phoenix
X+
TX-
RX+
RX-

Shield

Green

White
Red
Black
Shield

DE9S (female)
IN+

IN-

OuUT+

OuT-

Shield

Figure 2-7 MUCM to RS-232 PC Port (9-pin) (MU1 Cable)

Loading the Applications into the QUCM

The QUCM-OE must use the qucmtcpl.fwl or qucmtcpl.qgcc firmware included in the
modem.zip file. This firmware is dated 280c¢t2002 or later. There are two ways to
upgrade the firmware of the QUCM-LE: QLOAD and FWLOAD.

12 |Installation 2
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Using ZAPREG32.EXE to set the IP Address

It is recommended to use the Ethernet capabilities of QLOAD to load the firmware,
APP!.QCC and APP2.QCC into the QUCM. Set up the IP parameters of the module
by the following method:

SWINNT  system32h cmd.exe - zapreg32 com1:9600,e,8,1 2

E¥/HMAR Register Uiewer
Miobrara R&D A1HovB2

QUCMICPL 280CT2882
UNSIGH SIGNED

gy-sHax Register Uiewer

Up and Down arrouws to select register,
Page Up and Page Down to change hy 18,
Left and Right arrows to select mode,
A..7, A..F to enter new value.

UpsDown Arrow to build block write.
Enter to update without moving.

Fi8 to acknowledge error.

Escape to exit.

Figure 2-8 ZAPREG32 COM1:9600,E,8,1 255 -B
1 Move Switch 1 and Switch 2 to Halt.
2 Connect the PC to QUCM Port 1 with a MM1 cable.

3 From the command line enter
>zapreg32 com1:9600,e,8,1 255 -b
This will start zapreg32 in Modbus RTU mode to slave address 255. Use the ar-
row and Page Up/Down keys to move to register 46. The IP parameters are showr
below for a unit with the IP = 206.223.51.161 subnet Mask = 255.255.255.0, De-
fault Gate = 206.223.51.1, Modbus/TCP port number = 503:
Register Description Example (decimal)

46 IP MSByte 206
47 IP 223
48 IP 51

49 IP LSByte 161
50 SN Mask 255
51 SN Mask 255
52 SN Mask 255
53 SN Mask O

54 Def. Gate 206
55 Def. Gate 223
56 Def. Gate 51
57 Def. Gate 1

58 (leave this alone)
59 (leave this alone)
60 (leave this alone)
61 (leave this alone)

QUCM Modbus ASCII Modem Application Manual 2 Installation 13



14 Installation

2

4

5

62 (leave this alone)
63 Modbus Port 503 (this defaults to 502)

After entering the IP parameters, attempt to ping the module to verify the settings.
> ping 206.223.51.161

Verify a connection to the internal Modbus/TCP server with zapreg32.
> zapreg32 206.223.51.161:503 255
Should connect to the QUCM on port 503 with Destination index 255.

QLOAD QUCM Firmware Update

QLOAD is a convenient method for upgrading the firmware of a QUCM, especially if
the QUCM already has an IP Address. A direct serial connection to the module is not
required, the module does not need to be powered down, and the entire process may
be done remotely across the Ethernet.

1

ga B~ W N

Application 1 Switch must be in RUN.

Start QLOAD.EXE

Click on the Browse button and select the file qucmtcpl.qcc.
Select the Application 1 Radio Button.

Verify the following:

Status Register = 1.

Run Pointer Register = 33.

Auto Start is checked.

Erase Flash is checked.

Load File is checked.

The Modbus/TCP tab is selected.

(1) The IP Address of the QUCM is entered correctly.
(2) The TCP Port number is set to 503.

(3) The Modbus Drop is set to 255.

Press the Start Download button. QLOAD will open a progress window to show
the status of the download. Wait approximately 20 seconds for the upgrade to fin-
ish after the download is complete. The unit should be ready to received the new
versions of appl.gcc and app2.qgcc.

-~ ©® a0 o w

FWLOAD QUCM Firmware Update.

If the QUCM has corrupt firmware or completely non-responsive then the old method
of using FWLOAD may be required.

Firmware upload is as follows:

1 Remove the module form the rack.
2 Move the RUN/LOAD switch on the back of the module to LOAD.

QUCM Modbus ASCII Modem Application Manual



7

Replace the module in the rack and apply power.

Only the 3 light should be on. (The Link and RX E-net lights may be on if the
E-net port is connected and there is traffic.)

Connect the PC to QUCM Port 1 with a MM1 cable.. Make sure that Port 1 is set
to RS232 mode with the slide switch below the port.

From the command line enter

> fwload qucmtcp.fwl com1:
Be sure to have the colon after the PC’s com port name. The download will only
take a few minutes and will inform when finished.

Remove the module from the rack and change the switch back to RUN.

QLOAD APP1 and APP2

| QUCM File Downloader - 12Fe

File to Load |E:"~quc:m'xmndem'xapp1 .qoo

* Application 1 O Application 2 Modbus Seral  Modbus TCP l
1 Statuz Reaister
| 206 . 223 . 81 . 169

33 Fun Pointer B egister
W &uto Start 503 TLF Part
W Erase Flash 295 Modbus Drop
e LoadFile Set Defaultz

Start Davwnload | Cancel |

Figure 2-9 QLOAD of APP1

1

ga A W DN

Application 1 and 2 Switches must be in RUN.

Start QLOAD.EXE

Click on the Browse button and select the file qucm_modem_appl.gcc.
Select the Application 1 Radio Button.

Verify the following:

Status Register = 1.

Run Pointer Register = 33.

Auto Start is checked.

Erase Flash is checked.

Load File is checked.

The Modbus/TCP tab is selected.

(1) The IP Address of the QUCM is entered correctly.
(2) The TCP Port number is set to 503.

-~ ® 2 0 oo
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(3) The Modbus Drop is set to 255.

6 Press the Start Download button. QLOAD will open a progress window to show
the status of the download.

7 Click on the Browse button and select the file qucm_modem_app2.qcc.
8 Select the Application 2 Radio Button.

9 Verify the following:

Status Register = 3.

Run Pointer Register = 33.

Auto Start is checked.

Erase Flash is checked.

Load File is checked.

The Modbus/TCP tab is selected.

(1) The IP Address of the QUCM is entered correctly.
(2) The TCP Port number is set to 503.

(3) The Modbus Drop is set to 255.

10 Press the Start Download button. QLOAD will open a progress window to show
the status of the download.

-~ 0o 20 T ®

After downloading both applications, the RN1 and RN2 lights should be on. Open a
web browser and point it to the IP Address of the QUCM for configuration.

21 QUCM File Downloader - 12Feb03 o ] 3
File to Load IE:"-.quu:m"-.mu:udem'xappE.qu:-: Browss,
" Application 1 % Application 2 Madbus Serial  Modbus TCP I
[37  Statuz Register
| 206 . 223 . B1 . 169
|33 Run Pointer Regizter
[ &uta Start |5|:I3 TCF Port
[¥ Erasze Flash |255 Modbus Drop

v LoadFie SEtDefauItsl
atart Download Cancel |

Figure 2-10 QLOAD of APP2

Loading the Application into the MUCM

16 Installation

2

The MUCM-002 must use the mucm.fwl or mucm.qcc firmware included in the
modme.zip file. This firmware is dated 280ct2002 or later. There are two ways to
upgrade the firmware of the MUCM-001: QLOAD and FWLOAD.

QUCM Modbus ASCII Modem Application Manual



QLOAD MUCM Firmware Update

QLOAD is a convenient method for upgrading the firmware of a MUCM. A direct
serial connection to either portl or port 2 on the MUCM is required.

1

a A W DN

Application 1 and 2 Switches must be in HALT

Start QLOAD.EXE

Click on the Browse button and select the file mucm.qcc.
Select the Application 1 Radio Button.

Verify the following:

Status Register = 1.

Run Pointer Register = 33.

Auto Start is checked.

Erase Flash is checked.

Load File is checked.

-~ ® 2 0 oo

The Modbus Serial tab is selected.

(1) The COM port of the PC is selected in the pull-down.
(2) The baud rate is set to 9600.

(3) The Modbus Drop is set to 255

(4) The ASCII box is not checked.

(5) The 8 Bits button is checked.

(6) The Parity is set to EVEN.

Connect the PC to MUCM Port 1 with a MU1 cable..

Press the Start Download button. QLOAD will open a progress window to show
the status of the download.

Move switch 1 to RUN. Wait approximately 20 seconds for the upgrade to finish
after the download is complete. The unit should be ready to received the new ver-
sions of appl.gcc and app2.qcc.

FWLOAD MUCM Firmware Update.

If the QUCM has corrupt firmware or completely non-responsive then the old method
of using FWLOAD may be required.

Firmware upload is as follows:

1
2
3

Move the RUN/LOAD switch to LOAD.
Connect the PC to QUCM Port 1 with a MU1 cable..

From the command line enter

> fwload mucm.fwl com1:
Be sure to have the colon after the PC’s com port name. The download will only
take a few minutes and will inform when finished.

QUCM Modbus ASCII Modem Application Manual 2 Installation 17



4 Remove the module from the rack and change the switch back to RUN.

QLOAD MUCMAPP1

2§ QUCM File Downloader - 12Ff: N [l
File to Load |E:Hqucm'\mudem'\mucmapp1 .qco """" s
+ Application 1  Application 2 Madbusz Serial l todbus TCP ]

[T Status Register
| COM1 d
33 Run Painter Regizter
[v Auto Start |E|EI:IEI ~| Baud
¥ ErazeFlash [255 Mﬂdhusgrﬂ?pa.t
itz
. [~ asCl .
¥ LoadFile St Defaults | f: 2 Bits
|Ever‘| w | Parity
Start Download | Cancel

Figure 2-11 QLOAD of MUCMAPP1

Application 1 and 2 Switches must be in HALT.

Start QLOAD.EXE

Click on the Browse button and select the file mucm_modem_appl.gcc.
Select the Application 1 Radio Button.

a b~ W N -

Verify the following:
a. Status Register = 1.
b. Run Pointer Register = 33.
c. Auto Start is checked.
d. Erase Flash is checked.
e. Load File is checked.
f. The Modbus Serial tab is selected.
(1) The COM port of the PC is selected in the pull-down.
(2) The baud rate is set to 9600.
(3) The Modbus Drop is set to 255
(4) The ASCII box is not checked.
(5) The 8 Bits button is checked.
(6) The Parity is set to EVEN.
6 Connect the PC to MUCM Port 1 with a MU1 cable..

7 Press the Start Download button. QLOAD will open a progress window to show
the status of the download.

18 Installation 2 QUCM Modbus ASCII Modem Application Manual



8 Select the Application 2 Radio Button.
9 Verify the following:
Status Register = 3.

a.
b.
C.
d.
e.

Run Pointer Register = 33.

Auto Start is NOT checked.

Erase Flash is checked.

Load File is NOT checked.

f. The Modbus Serial tab is selected.

(1)
(2)
®3)
(4)
(5)
(6)

The COM port of the PC is selected in the pull-down.
The baud rate is set to 9600.

The Modbus Drop is set to 255

The ASCII box is not checked.

The 8 Bits button is checked.

The Parity is set to EVEN.

10 Press the Start Download button. QLOAD will open a progress window to show
the status of the download. This step is to simply erase the FLASH for applica-
tion 2 to make sure that a previous program is not accidentally running.

After downloading both applications, move the Application Switch 1 to RUN. The
RN1 light should be on.

QUCM Modbus ASCII Modem Application Manual 2 Installation 19






3
Operation

A web browser is used to configure the QUCM. The serial ports must be configured
to set the default modem dialing strings, configuration strings, baud rate, etc. Each
remote slave must also be entered into the QUCM’s look-up table and associated with
a particular Modbus/TCP destination index. Each entry consists of the destination in-
dex, QUCM serial port, serial protocol to use, remote slave address, the remote tele-
phone number, and a text name.

QUCM Operation

Modbus TCP messages arrive at the QUCM during normal operation. The QUCM ex-
amines the destination index for the message and if it matches an entry in its setup the
following happens:

The QUCM examines the QUCM port number to decide which serial port to use.

The QUCM looks at CTS on the proper port to see if the modem has carrier. (CTS
on the QUCM is connected to DCD on the modem with the MM12 cable.) If the
modem has carrier, then the QUCM looks at the phone number of the current con-
nection to see if it matches the phone number of the target slave. If the number
matches then the QUCM proceeds to the next step. If the phone numbers do not
match then the QUCM hangs up the modem by dropping RTS (DSR to the mo-
dem) The QUCM should then dial the remote system and wait for carrier..

After the QUCM has carrier on the modem, it translates the message from
Modbus/TCP to Modbus ASCII or optionally Modbus RTU or PNIM. The slave
address of the Modbus or PNIM message is inserted from the entry in the look-up
table.

The QUCM then waits for the reply. If the reply happens before the timeout then
the QUCM will translate the Modbus ASCII (RTU or PNIM) reply to

Modbus/TCP, insert the appropriate destination index, and send the reply back to
the Client. If a timeout occurs then the QUCM will generate an exception xOB

reply.

QUCM Modbus ASCII Modem Application Manual 3 Operation 21



MUCM Operation

The MUCM watches its RTS (modem DCD) line on its RS-232 port.. When the line
goes high (carrier) it watches for a valid Modbus ASCII message to arrive. The
MUCM looks at the slave address for the Modbus ASCII message to decide whether
to send the message out the RS-485 port as Modbus RTU or PNIM.

Downstream Protocol Detection

» If the slave address is below 100 then the message is directly translated from
Modbus ASCII to Modbus RTU and sent to the slave.

» If the slave address is between 100 and 199 then the message is translated into
RNIM and sent to the slave address minus 100. For example, if the Modbus
ASCII message is addressed to slave 105 then the message is sent to PNIM device
5.

Message Translations

Modbus ASCII messages are translated directly to Modbus RTU for slaves below 100.
Messages that are translated into PNIM obey the following rules:

Modbus Opcode PNIM Opcode
x03 Holding Register Read Non-Priority Read
x04 Input Register Read Non-Priority Read
x64 Random Holding Read Non-Priority Random Read
x06 Single Holding Write Non-Priority Write
x10 Block Holding Write Non-Priority Write

Remote Operation without an MUCM

Niobrara recommends that Modbus ASCII be used to communicate across standard
10-bit dial-up modems. Modbus ASCII requires a minimum of special configuration

of the modem pair. Modbus RTU or PNIM absolutely require modem configuration

of 8 data bits and the modem pair must be set for no error correction, no software flow
control, and no hardware flow control.

This application may be used to dial remote modems with Modbus RTU or PNIM
slaves directly connected to the modem. Simply select the appropriate protocol when
adding the target device on the web page. It is permitted to have all three protocols on
a remote system, but they all must be set for 8 bit operation.
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Navigation Bar

Home

4
Web Server

The left side of each page includes a set of navigation links. This list changes dynami
cally based on the current page displayed. The root links are Home, Configuration,
Statistics, and Help.

The Home link displays a page similar to figure 4-1. It gives a brief summary of the
number of devices configured, the settings on the two QUCM serial ports, and the
status of the modem connections. The table of devices shows the Modbus/TCP desti-
nation Index, QUCM port number, remote Slave Address, text Name, Dial String, and
a link for the Last Connect Status.

Clicking on the link in the Last Connect Status will show a page for the settings for
that device. See figure 4-2. This page gives statistical counters for the number of
good connects, no dialtone, no carrier, good replies, reply timeouts, and the state of
the modem DCD. Links are provided at the bottom of the page for Next Device, Pre-
vious Device, Test Dial, Reset Counter, and Home.

Test Dial

The Test Dial link may be used to force a dial-up of the remote system. The QUCM
will dial the remote number and if carrier is established, it will poll the remote MUCM
for its setup parameters and poll the remote slave device for the test data. This is a
handy testing tool to check the communication with the remote system. See Figure
4-3.
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Figure 4-1 Main Page with three devices configured
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Figure 4-2 Device Page
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Figure 4-3 Test Dial Page

Configuration Page

The Configuration Page link will enter a set of pages for configuring the QUCM. A
table is shown with the currently configured devices with links to Edit or Remove
each device. Additional links are provided to Add Device, Serial Port Configuration,
Change QUCM Titles, Change QUCM TCP/IP Address, Change Password, Store
Configuration in Flash, and Home. See figure 4-4.
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Password

These pages are password protected based on a 3 minute activity timer. If the pass-
word timer has expired the user will be prompted to enter the password. Some con-
figuration parameters require the password to be entered before the action is taken.

The default password is "master” and it is case sensitive.

Add Device

The Add Device link is used to add new remote devices. Each device allows the se-
lection of the Modbus/TCP Destination Index, Slave Address, QUCM Port number,
protocol, text Name, Dial String, Test Query Starting Register, Test Query Count, and
In Service check box.

The Destination Index is the Modbus/TCP slave address used by the Client software t
decide which remote device to dial. Valid entries are 1 to 100.

The Slave Address is the Modbus ASCII slave address used for the message to the re
mote system. The remote MUCM interprets the slave address as follows:

» If the slave address is < 100 then the message is translated from Modbus ASCII
directly to Modbus RTU and sent out the RS-485 serial port.

« If the slave address is > 100 then the message is translated to PNIM and the targe
address is the slave address minus 100. For example, if the slave address is 125
then the MUCM will send a PNIM message to device 25.

The QUCM port is the port that the message will be transmitted from. Possible values
depend on the settings of the serial ports.

The Name is a text description for the remote slave. This description is shown in most
QUCM tables. The maximum length is 20 characters.

The Dial String is a text string that is sent to the modem when dialing the remote
slave. The maximum length is 60 characters. Normal modem dial characters are al-
lowed such as commas.

The Test Query Starting Register is the remote 4x register in the slave that is polled
during a test dial.

The Test Query Count is the number of 4x registers polled from the remote slave dur-
ing a test dial.

The In Service check box is used to temporally disable a device.

Serial Port Configuration

The Serial Port Configuration page is used to set up the parameters for the local mo-
dems.

The Port Mode allows the setting of Port 1 or Port 2 operation. The only mode at the
present time is Modem ASCII Master.

The Baud Rate settings allow the chosen serial port to be set at 1200, 2400, 9600, an
19200 baud. The default values are 9600.

The Parity setting allow the port to be set to NONE or EVEN. The default value is
EVEN.
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The Modem Init String is used to send the modem general configuration. The modem
must be configured for active DCD and active DSR hang-up. Normally these are set
with the &C1 and &D2 values. Consult the modem manual for more information.

The default string is for a Multitech modem:
AT&FX4&C1&D2&E1&E3&E14$EB1$BAO&WO

The Dial Prefix is prepended on every dial string. The default value is ATDT.

The Hang-up Delay is the number of seconds that the QUCM allows for the Modem to
finish hanging up after DSR is dropped. The default is 2 seconds.

The Connection Timeout is the number of seconds that the QUCM will wait for the
modem to raise DCD to indicate carrier. The default is 60 seconds.

The Modbus Timeout is the number of seconds that the QUCM will wait for a
Modbus ASCII reply from the remote system. The default is 3 seconds.

The Idle Time before Hang-up is the number of seconds that the QUCM will keep the
modem connected while no communication is occurring. After the timeout, the
QUCM will hang-up the modem. The default is 300 seconds. A value of 0 will dis-
able this timeout and allow the connection to stay on.

Edit Title Page

The Edit Title page allows the setting of the HTML Title and Head values. The Title
is displayed at the top of most browsers and it also the text displayed when book-
marked. The Head is the text displayed in bold at the top of every QUCM web page.

QUCM TCP/IP Configuration

The QUCM TCP/IP page allows the changing of the IP Address, Subnet Mask, and
Default Get of the QUCM. The new settings are not automatically stored to flash so
they must be stored after the change.

Change Password

This page allows the user to change the default password for the configuration of the
QUCM.

Store Configuration to FLASH

The Store Configuration to FLASH link must be used to save the current settings to
non-volatile memory. All changes will be lost on power cycle if the store to flash is
not used.
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Figure 4-4 Configuration Page
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Statistics Pages

There are two links for statistics: QUCM and Device stats.. (See Figure 4-6 for the
QUCM stats sample page) The QUCM stats page shows a variety of information
about the QUCM itself including the MAC address, IP settings, firmware revisions
and downloaded application revisions. The Device Stats page shows a summary of
the counters for each device.

/} MODEM Server - Microsoft Internet Explorer - 10l x|
File Edit Yiew Favorites Tools  Help ﬁ
= Back = = - @ A | @Search [3e] Favorites @Media @ | I%- =M=
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Statistics
DU Stats
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Help
| Subnet Mask | 955.255255.0
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| Boot Firmware Revision | QUCM BOCT 19N0V98
| Downloaded Firmware Revision | QUCMTCPL 280CT2002 -
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| Local Block Reads | 0
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—— S s hd
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Figure 4-6 Statistics Web Page
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Help Pages

There are a number of help pages to assist in understanding how the QUCM and
MUCM work together, serial cable pinouts, and links to support from Niobrara’s web
site. Figure shows the help page for the MUCM.
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Figure 4-7 MUCM Help Page
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Example 1

5
Examples

Figure 5-1 displays an example system with a QUCM-LE with a modem connected
to Port 1. Two remote systems are included with a local modem at PBX extension 55
and a remote modem at a long distance phone number.

The local modem has a PM-620 connected to the MUCM speaking Modbus RTU at
slave address 1.

The remote system has a CM2350 speaking PNIM at slave address 1 and a CM4000
speaking Modbus RTU at slave 2.

The configuration web page is shown in Figure 5-2. The local PM is entered as Desti-
nation Index 1 with a remote Slave Address of 1 and a dial string of 55. Both meters
at the remote location will have dial strings of 9,14176248918 where the 9 selects an
outside line, the comma waits for 2 seconds, and then the reset of the number is dialet
The CM2350 has a slave address of 101 to indicate to the remote MUCM that it
should use the PNIM protocol to device 1 on the RS-485 port. The CM4000 is simply
set to slave address 2.

The SMS setup would consist of a communication connection to the QUCM using
Modbus/TCP. The three devices would be entered with the PM as slave address 1, th
CM2350 as slave address 2 and the CM4000 as slave address 3.
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Figure 5-1 Example system setup
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Figure 5-2 Example Configuration Page
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6
Troubleshooting

Module Lights

The QUCM-SE has several lights that indicate the status of the module. Table 6-1
shows the meanings of these lights.

Table 6-1 Module Lights

Light Meaning
Fault The module has a catastrophic fault.. Call the factory.
Active This light will be on if the module is in a traffic copped slot in a Quantum PLC
system and the PLC is in RUN.
Ready This light should always be on (as long as it isn't in firmware load).
Run This light will be on if the module is in a traffic copped slot in a Quantum PLC
system and the PLC is in RUN.
Col Comes on when an Ethernet collision occurs.
Lnk Is on when LINK is established on the 10BaseT port.
TXE Comes on when the module is transmitting on the Ethernet port.
RXE Comes on when the module is receiving on the Ethernet port.
RN1 This light should be on to indicate appl is running.
TX1 Comes on when the module is transmitting on serial port 1.
RX2 Comes on when the module is receiving on serial port 1.
RN2 This light should not come on since there is no app2 loaded.
X1 Comes on when the module is transmitting on serial port 1.
RX2 Comes on when the module is receiving on serial port 1.

User Lights

The QUCM-LE has 10 application driven lights numbered 1-10. The meaning of
these lights while the APP1 and APP2 programs are running is shown in Table 6-2.
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Table 6-2 QUCM User Light Definitions

Light Meaning

Flashes quickly when no devices are configured.

Toggles as the QUCM steps through the devices for port 1.

Toggles as the QUCM steps through the devices for port 2.

Comes on when the Modem on port 1 has DCD.

Comes on when the Modem on port 2 has DCD.

Not used.

Not used.

Not used.

Ol N b~|[W[N|F

Not used.

=
o

Comes on while the debugging telnet server is connected.

Table 6-3 MUCM User Light Definitions

Light Meaning

Comes on when the Modem on RS232 port has carrier (DCD).

Q| W[ N| -

Testing the RS-485 network on the MUCM
Zapreg32 may be used to quickly test the RS-485 network at the QUCM.

1

a b~ W DN
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Verify that the switches 1 and 2 are in RUN and that the RN1 light is on.
Connect the meters to the MUCM’s RS-485 port.

Verify that the meters have the correct slave address, baud rate, and parity.
Connect the PC to the MUCM RS232 port with an MU1 cable.

Verify that the MUCM has the same baud rate and parity by using zapreg32.
>zapreg32 com1:9600,E,8,1 255 -a

to start zapreg32 in Modbus ASCII mode.

Move the cursor to the Register column and enter the number 300. and press en-
ter. The meaning of each register is shown in Table 6-4. Press ESC when fin-
ished.

Communicate with each of the slaves using zapreg32 in Modbus ASCII mode.
>zapreg32 com1:9600,e,8,11 -a

will try to communicate with slave 1 in Modbus RTU.

>zapreg32 com1:9600,e,8,1 105 -a

will try to hit PNIM slave 5.
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Table 6-4 MUCM Serial Port Setup Registers

Register Description Default Value

300 Port 1 Baud 9600

301 Port 1 Parity 1=EVEN

302 Port 1 Data Bits 8

303 Port 1 Stop Bits 1

304 Port 2 Baud 9600

305 Port 2 Parity 1=EVEN

306 Port 2 Data Bits 8

307 Port 2 Stop Bits 1
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