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Oper ation of Indicator L amps (L EDs)

The communication co-processor contains eight externdly visble lampsto aid in ingdlation and
debugging.

Three lamps indicate the state of the power supply (+5, +12, -12). These lamps do not monitor
tolerance of the power supply.

The RS232, R$485 and ONLINE lamp will turn on each time a good character isreceived by a
communications port. A good character meansthat it isfree from dl communications errors. Any
charactersthat are received with errors are discarded by the com processor and not retransmitted.

The ONLINE lamp indicates the Sate of connection. If it is off, no connection exigts.
While the modem is on line thislamp will blink at least every haf-second even if no datais being
received.

System Status A and System Status B lamps indicate the progress or state of the control program.
When the system is first powered on it will perform a sdf-diagnogtic test. The progress of this test will
be indicated by the lamps.

Test Sequence (System Status A, System Status B)

EPROM checksum test. Before thistest beginsit will set both status lamps off. If thistest passed
successtully both will blink on for a haf-second and then go off for a haf-second. The unit will then
perform alamp test to verify the correct operation of the lamps. Each lamp will light individualy for a
quarter second. Thistest will be performed twice. Thistest will only goply to the five upper lamps and
not to the voltage indicators. The system status A lamp will then blink on to indicate that the device will
go into config mode if it receivesa“Y” on the RS232 Port. After afew seconds thislamp will
extinguish and the unit will then perform modem diagnogtics and initidisation. System status A will blink
on when the communications processor tranamits to the modem and off when the modem responds. A
blinking systems Status A lamp and ONLINE lamp indicates that the modem and the communications
processor are communicating correctly. The System status B will blink a code that indicates any error
conditions.

It will blink on for a half-second and off for a quarter second. It will remain off for two seconds to
indicate the end of an error code.

1Blink Modem failed to reset

2Blinks Modem not recognised.

3 Blinks Modem failed sdlf-diagnostics
4 Blinks Modem failed toinitialise



While the modem initidisation sequenceis being performed, the RS232 or R85 lamp will light as an
indication of the current communication configuration of the device.

Shipping Configur ation

The modems are shipped with the following configuration. Once the end user customizesthis
configuration the modemwill not revert back to the shipping configuration.

AT commands.
EOL2ZMIN1QOTV1IX4&Cl&D3&GO0&S0&TS

Genera setup:

Default ComPort = RS485
DiagnosticsLevel =2

RA485PreHoldTime =3 mS
RA485PostHoldTime = 3 mS
RS232BaudRate = 9600

R3485BaudRate = 9600

ModemBaudRate = AutoBaud, default 9600
NewConnectLockOut = 0 Seconds
NumberRings/Enable = 1

PasswWord = “ATCC”

Remote Configur ation

The operation of the box is configured remotely via the RS232 or the Modem connection. To enter
configuration mode from the RS232 port, reset the unit (cycle the power) after the power on salf-test
sequence completes, and then type AT CC (case sendtive). Y ou will be presented with the main menu.
The display will gppear asfollows:

Main Menu

ComPort =R$485
DiagnosticsL evel =2

RS485PreHoldTime =3mS
RS485PostHoldTime =3mS
RS232BaudRate = 9600
RS485BaudRate = 9600
ModemBaudRate = AutoBaud, default 9600
NewConnectL ockOut =0 Seconds

Number RinggEnable =1



0) Select Primary ComPort

1) ConfigureDiagnosticsLevel Display
2) Configure Modem Parameters

3) Configure RS232 Port

4) Configure R$485 Port

6) ChangePassWord

9) Saveand Hardware Reset

ESC or ENTER to Exit, Enter choice:

This menu will dlow you to configure your modem as well asthe Sate of the diagnogtics. The current
configuration of the modem is displayed in the menu (modems are shipped with the configuration
described in the previous section). Choose the primary communications port by selecting choice 0.

Y ou will be presented with the following menu:

Menu — Primary Communications Port Selection
RS232 Currently Selected

1) Select R$485 asPrimary Communications Port
2) Select RS232 as Primary Communications Port

ESC or ENTER to Exit, Enter choice:

Once the Primary Communications Port has been selected press ESC or Enter to return to the main
menu. Next, configure the Diagnostics Leve Display by sdecting choice 1 from the main menu. The
menu will be displayed asfollows

Menu - Diagnostics L evel
DiagnosticsLevel setto 9

0) NoDisplay

1) BasicMenus

2) VerboseMenus

3) Not Defined

4) Not Defined

5) Function Entries

6) Function Exits

7) Function MileStones
8) Not Defined

9) All Messages Enabled

ESC or ENTER to Exit, Enter choice:

Thismenu alows you to set what Debug information will be displayed. Once the Diagnostics Level has
been st press ESC or Enter to return to the main menu. From the main menu sdlect choice 2 and
configure the modem parameters with the following menu:



Menu — Configure Modem Parameters.

Current Selection: BaudRate = 19200
Current Selection: Number OfRings/Enable=0
Current Selection: NewConnectL ockout = 0 Seconds

0) NoComPort

1) 1200

2) 2400

3) 4800

4) 9600

5) 19200

6) Configurenumber of ringsto answer on, or Enable/Disable M odem
7) Configurenew connection lock out

8) Modem ConsoleInterface

ESC or ENTER to Exit, Enter Choice:

First select the baud rate you wish to use (choices 0-5), then configure number of rings (choice 6). This
will display a new menu as shown:

Menu — Configure number of ringsto answer on.

Enter Oto disabletest for Modem.
Current Selection: NumberRings=0
Maximum 9, O for No Test, ESC or ENTER to EXIT, Enter Choice

Enter the number of rings and then press ESC or Enter to return to the modem parameters menu.
From the Modem Parameters menu, configure the new connection lockout (choice 7) as follows:

Menu — Configure New Connection lock out time

Thisistheamount of timethat the system will ignor e garbage
charactersreceived while the modem stabilizes.

If this value isnon-zer o then the system will only pass characters
to the modem when the modem goes online.

Current Selection: New Connection LockOut Time = 0 seconds
Maximum 9, ESC or ENTER to EXIT, Enter Choice:

Enter a vaue between 0 and 9 and then press ESC or Enter to return to the modem parameters menu.
In order to save your updatesto the AT Command set, choice 8 must be sdlected and will display the
following screen:



Menu — Modem Console | nterface.

ESC to exit, Save Updatesusing Hayes AT& WO or W1 command.
The modem will beinitialized with the ATZ1 command

Thismode allows direct accessto M odem command set.
Pleaserefer to thereference manual for Modem AT commands (at www.axiomatic.com).

Note: Modem updates must be saved here.

They will not be saved by the main menu config save.

UartL ineStatus expecting 60 got ED
Uart Enabled 16550A mode

Return to the main menu by pressng ESC or Enter twice. Configure the RS232 Port if it has been
selected as the primary com port by sdlecting choice 3 from the main menu. Thiswill display the

falowing menu:

Menu — Configure RS232 Port.

Current Selection: BaudRate = 9600

1)
2)
3)
4)
5)

1200
2400
4800
9600
19200

ESC or ENTER to Exit, Enter choice:

After selecting the BaudRate press ESC or Enter to return to the main menu. 1f R485 has been
selected as the primary communications port, configure this port by selecting choice 4 from the main

menu.

Menu — Configure R$485 Port.

Current Selection: BaudRate = 9600
Current Selection: Pre-Transmit = 2mS
Current Selection: Post-Transmit = 10mS

1)
2)
3)
4)
5)
6)
7

1200

2400

4800

9600

19200

Configure R$485 Line Pre-Transmit Drive Time
Configure R485 Line Post-Transmit Drive Time

ESC or ENTER to Exit, Enter Choice:



Select the Baud Rate and then choose 6 to display the following menu:

Menu — Configure RS485 Line Pre-Transmit Drive Time

Thisistheamount of timethat the RS485 transmitter will be enabled
beforethefirst character istransmitted, in order to stabilizetheline.

Thetime should beaminimum of 1 character time plusamargin for error.

Suggested valueswould be 1.5 character periods+ 1mSfor N,8,1 characters.
300baud: 51mS, 1200baud: 13mS, 2400baud: 7mS
4800baud: 4mS, 9600baud: 3mS, 19200baud: 2mS

Current Selection: RS485BaudRate=9600
Current Selection: Pre-Transmit time=2

3 characters, 000— 255 MilliSeconds, ESC or ENTER to Exit, Enter choice:

Enter the desired Pre- Tranamit Drive Time and then return to the RS485 Configuration menu and select
Post- Tranamit Drive Time (choice 7) to display the following:

Menu — Configure RS485 Line Post-Transmit Drive Time.

Thisistheamount of timethat the RS485 Transmitter will remain enabled
after the START of transmission of thelast char acter.
Thistime should beaMINIMUM of 1 character timeplusamargin for error.

Suggested valueswould be 1.5 character periods+ 10mSfor N,8,1 characters
300baud: 60mS, 1200baud: 22mS, 2400baud: 16mS
4800baud: 13mS, 9600baud: 12mS, 19200baud: 11mS

Theabovetimesare suggested minimums. Thetime should belonger than theinter-character
delay to prevent thetransmitter from turning around

between characters. If it does, the pre-transmit delay will reoccur.

It must not, however, belonger than the responsetime of the device being

transmitted to, or it will block thereturn transmission.

Current Selection: RS485BaudRate = 9600
Current Selection: Post-Transmit time= 10

3 characters, 000-255 MilliSeconds, ESC or ENTER to Exit, Enter choice:
Enter the desired post-transmit time and then press ESC or Enter twice to return to the main menu.
Sdecting choice 6 from the main menu will alow the password to be changed:

Menu — Configure Pass Code.

Enter max 8 characters, or nothing to disable feature.
Case sensitive, ASCI1 20 thru 126 hex.

ESC or ENTER to EXIT, Enter choice



Typein anew password if desired and then press Enter. Press ESC or Enter to return to the main
menu. The modem is now configured.

Remember to Save and Hardware Reset (Choice 9) if you want your changes to take effect.

If diagnostics are turned on, the unit will transmit diagnostics information on the RS232 port. This may
interfere with some RS232 connected equipment, but most equipment will smply ignore this
information. The diagnostics will aways be transmitted at 9600,N,8,1 regardless of the configured data
rate of the port.

The configuration menu will dso indicate the state of the system nortvolatile memory. If the non-volatile
memory should become corrupt or otherwise unavailable, the unit will default to RS485
communications, with diagnostics enabled on the RS232 port. If this should occur, the unit could till be
remotely re-configured. If the non-volatile memory is sl not functiond then exit from the configuration
without resetting the box. The configuration profile will now persast while the box is powered.

Re-configuration of the box can aso be accomplished via the modem interface. The same procedure as
above isfollowed. The only differenceisthat the opportunity to enter configuration mode is available
immediatdy after establishing each did-in connection. After the modems have finished negotiaing and
the session is established, the first transmission to the remote box must be ATCC. If the diagnostics
level is set above 0 you will recelve a password prompt, otherwise you will have to practice timing the
entry of these characters. Thisis best done by turning the diagnostics level to 1 or above and timing the
amount of time it takes for your system to prompt for the password. After you have become proficient,
try it with diagnostics turned to zero. Diagnostics level zero will only be required in the rare
circumstance that the remote systems protocol is too primitive to tolerate any unknown characters on
the trangmission line.

For further information, please contact the manufacturer.

10



Power Supply Specification

The unit contains afully isolated universal switch mode power supply capable of operating from AC or
DCvoltage. It isimperative that the earth ground be properly connected to a good heavy gauge low
inductance earth connection. Thiswill help ensure atrouble free and safe ingdlation.

The power supply is more than 85% efficient.

*** Some early units manufactured in 1996 may be derated to 200 volts peak dueto a high
voltage capacitor shortage.

Part No: DAS-PM B-PCC-012, PM L-PCC-012 and DAS-PM B-PCC-012A
AC RMS input range 85 to 268 *(140) Vac RMS
DC input range 65 to 380 *(200) Vdc

Mains Current at 100 volts AC 500ma PEAK
Mains Current at 200 volts AC 250ma PEAK
Mains Current a 100 volts DC 100ma
Mains Current at 200 volts DC 50 ma

Didectric Isolation 2500 Volts
Power is available on the expansion connector. Thisis not for use by users.

+5Vdc. 1 amp
+12 Vdc. 100  milliamps
-12 Vdc. 100  milliamps

The unit is optiondly available with an 18 to 60 Volt Dc power supply for low voltage battery backed
systems (PIN: DAS-PMB-PCC-015 or PML-PCC-015) or a 10 to 30 Volt Dc power supply known
asthe 12 Volt Dc modd (P/N: DAS-PMB-PCC-016 or PML-PCC-016). The unit with 90 to 150
Vac RMS and 42 to 150 Vdc input voltage range is available as part no. DAS-PMB-PCC-014 and in
the RTU Modem P/N: DAS-PMB-PCC-014A.

Other power supply ranges are available by request. There may be aminimum order required or
specid pricing or a nonrecurring engineering charge, depending on the requirement.
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Environmental Specification

0 to 90% relative humidity, non-condensing

0° to + 50°C operating

-40° to + 85°C dtorage

By request the unit can be sedled and the internal components conformally coated. Thiswill facilitate
reliable operation in tropica or otherwise harsh environments.

M echanical Size

The unit is enclosed in arectangular metal box 8 inches wide by 6.2 inches deep and 3 inches high. It
stands on four plagtic feet and has four bulkhead mounting dots. Connection to the box isviaa 16-pin
pluggable screw termina connector mounted on the 3 inch high side of the box (described in the next
section). There are 8 satus indicator lights above this connector.

Axiomatic Technologies
Programmable Communications Controller

B 475

6.129 f.064

3014

00000000

8.000

Notes: —all dimensions are ih decimal inches
—bulkhead mounting slots to suit #6 screw
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System Connection

M ounting
The unit mounts on awal using four #6 screws. Plagtic feet with acover are provided for using the

Programmable Communications Controller and Modem as a freestanding unit.

Pluggable Screw Terminal Connections

DCP Modem RTU Modem

PIN 1 RS232 TXD PIN 1 RS232 TXD

PIN 2 RS232 RXD PIN 2 RS232 RXD

PIN 3 RS232 CTS PIN 3 RS232 RTS

PIN 4 RS232 GND PIN 4 RS232 CTS

PIN 5 R3485 SHIELD PIN5 RS232 DTR

PIN 6 R385 D+ PIN 6 RS232 DCD

PIN 7 R$485 D- PIN 7 RS232 GND

PIN 8 PHONE TIP PIN 8 R385 D+

PIN 9 PHONE RING PIN 9 R$485 D-

PIN 10 LINETIP PIN 10 PHONE TIP

PIN 11 LINE RING PIN 11 PHONE RING

PIN 12 SPARE PIN 12 LINETIP

PIN 13 SPARE PIN 13 LINE RING

PIN 14 LIVE PIN 14 EARTH GND/R3485 SHIELD
PIN 15 EARTH GROUND PIN 15 NEUTRAL OR COMMON
PIN 16 NEUTRAL OR COMMON PIN 16 LIVE

The RS232 Interface

DCP Modem

The RS232 connection is ot gdvanicdly isolated from the unit. This connection should be limited to
short distances (sub 50 feet) and should not be exposed to sgnificant transents or ground shifts. This
interface is implemented using standard 1488/89 type drivers/receivers and contains no additiona
filtering or hysteresis compensation. They are, however, series current limited and protected by MOV s.
The“GND” ground connection must be connected asthis provides the sgnd reference. “CTS’ isnot
monitored by the internal micro-controller in thismodd. Thisinterface is full duplex and no protocal is
required.

RTU Modem

The RTU modem will operate precisdy like a DCP modem with the following additions.
DCD - While amodem connection is established DCD will be asserted.

RTS/DTR - RTS and DTR will dways be asserted.

***TXD, DTR, and DCD are not MOV protected.
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The RS485 Interface

The RS485 interface is fully isolated (2500 Valts) and cgpable of interfacing to a minimum of

32 nodes plus two 120 Ohms termination resstors. This connection is good for a considerable
disance. It isimpossible to state definitively exactly how far an RS485 network will work reliably
because of the numerous variables but the following will provide some guidelines.

The greatest length will be achieved at low baud rates (2400 - 9600), usng Point to Point, criticaly
terminated, high quality (consstent characteristic impedance) unshielded twisted pair data cable. Using
this method and depending on the amount of ambient noise, reliable operation may be achieved for
severa kilometres. Asambient noise increases or additional nodes are connected to the bus, the
maximum length of the bus needs to be decreased. A nomina system condsting of 6 devices on the
bus, with termination within 90% of critica and utilisng a decent data cable should work rdliably for 1
kilometre. In noisy environmentsit is recommended that shielded cable be utilised. The shield will
however, atenuate the sgna and reduce the maximum dlowable length. Straight-line bus topologies
should be used exclusvdy if the system needs to work over along distance. If the R$485 is being used
asasmdl loca area network (within 250 feet), lessided topologies can be utilised. Thiswould include
subs and loops. Stubs are random length wires (dl should not be the same length), al connected
randomly to the bus or source. Loops are good for redundancy; they would permit continued operation
if any point in the loop becomes broken. It must be remembered however, that in the event that the
loop becomes disconnected, it becomes two unterminated stubs. To test aloop for sability, break itin
the centre and at both ends. This system utilises regular R$485 interface transcaivers but with a
superior isolation topology. 1t will be as good and probably better than other R85 interfaces that the
user may be familiar with.

Termination

Termination becomes more important as data rates increase or line length or loading increases. Theline
should be terminated as closely as possible to the characteristic impedance of the cable being used.
Any timeasgnd (energy) is propagated down atransmisson line, aportion of its energy will be
reflected each time that an impedance anomaly occurs. This means that any inconsstency in the cable
will cause some of the Sgna energy to be dissipated. The greater the anomaly, the more energy it will
reflect. When the signd reaches the end of the cable it must be dedlt with. If the cable is unterminated,
this mgor impedance anomaly will cause the energy of the sgnd to be reflected back into the cable,
This energy must now be considered noise, because we cannot predict how it will distort the origina
ggnd. If thelineis properly terminated by aresstor, then no impedance anomay exists and the energy
is harmlesdy disspated by the resstor as heet. The termination is factory configured at 120 Ohms for
the fallowing modds DAS-PMB-PCC-012 (014/015/016) or PML-PCC-012 (015/016). The
termination is factory configured differently for P/N: DAS-PMB-PCC-012A to dlow for fixed
differentid termination as described in the next section.
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The termination should be done on both ends of the transmisson line. The shidd is hard terminated to
earth. The differentid mode driver is protected by atranzorb. The shidd if used should only be
connected at one end as this prevents ground loop currents from inducing noise.

Differential Termination in DAS-PM P-PCC-012A model

(also known as Power or Failsafe Termination)

Thisform of termination is used for less sophigticated protocols that leave the transmisson line undriven
between message packets or in some cases, even between characters. It congists of an impedance
network that maintains adight bias on the communicationsline. Thishiasis desgned to be sufficient to
prevent noise on the undriven line from generating false data on the line without causing undue loading of
drivers during communications. The nature of the termination will reduce the maximum length of the
communications line by somewhere in the range of 20%. The termination in the DAS-PMB-PCC-
012A modd isfactory inddled. The differentid termination congsts of apardld resstor of 130 Ohms
and pull resigtors of 750 Ohms. Thisform of termination should be used only on one end of the
communicationsline. The other end of the line should be terminated with a standard 120 Ohms
termination.

Telephone Line Connection

The“LINE TIP" and “LINE RING” are meant to connect to the telephone company centra office
“CO” termination point. Ring isthe -48 volts centra office battery connection and Tip is the O volt
connection. Tip istypicaly agreen wire or awhite bodied wire with a coloured stripe and ring is
typicaly ared wire or a coloured wire [blue, orange, green, brown, etc. (pair 1, 2, 3, 4, etc.)] witha
white gripe. (Tip and Ring refer to the physical “ Phono” connector — similar to those used today
for microphones and headphones that were once used by the operator to connect calls together
manually.)

The“PHONE TIP’ and “PHONE RING” continues on to aloca telephone handset, if so desired.
When the internd modem answers an incoming cal (seizestheline), arday will disconnect the phone
from theline. If these line pairs were to be reversed, no damage will occur, but the unit will appear to
answer the line and then fail to connect.

Power connection - Please refer to the power supply section.
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FCC Rules

This equipment has been tested and found to comply with the limitsfor a Class A digitd device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection
agang harmful interference when the equipment is operated in acommercid environment. This
equipment generates, uses, and can radiate radio frequency energy. If not indtalled and used in
accordance with the ingtruction radio commendations, operation of this equipment in aresdentid area
will likely to cause harmful interference in which case the user will be required to correct the interference
a hisown expense. Changes or modifications to the product not expresdy approved by the
manufacturer could void the user's authority to operate the equipment.

Theinterna modem complies with Part 68 of the FCC rules.

Industry Canada CS-03

ThisClass A digital apparatus complies with Canadian ICES-003.

Warranty

The Programmable Communications Controller and Modem is guaranteed to perform as designed,
based on the product specification, free of defectsin materid and workmanship for 6 months from the
date of shipment.

The product will be replaced or repaired on a“return to factory” basis.
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AT Command Set

Please view or download the AT Command Set Reference Guide (Texas | nstruments Literature SPRA359A, June 1998
— 217 pages) from www.axiomatic.com.

17



