GIDDINGS & LEWIS

PiC Application Note

Document Number:  AN000011

Topic:  PiCPro over a Modem

Note1:  See also application note AN000010 which addresses specific hardware revisions of the US Robotics style modems.

Note 2:  The first section is the original application note which used DOS PiCPro and older modems.

Note 3:  Setup information for 28.8 and 33.6 kbps modems is given on page 10.

Note 4:  Setup information for 33.6 kbps modems is given on page 11.

Note 5:  Setup information for 56 kbps modems is given on page 13.

The PiC90 and 900 series processors are programmed and debugged with a MS-DOS based software package called PiCPro or PiCServoPro.  A standard 3-wire serial connection is used to communicate between the PC running the programming software and the PiC processor.  It is necessary, in some cases, to be able to monitor or make changes to a program in a machine installed at a location some distance away.  This document describes how a modem connection can be made to a PiC processor using simply a telephone line.  Full download and animation capabilities are supported but at somewhat lower baud rates (i.e. 19,200 or 38,400 are possible with faster PC’s).

Recommended Equipment

1.  A 386-based or better personal computer.

This is the computer that PiCPro will be running on when you are communicating with the PiC processor.  The faster the computer you use to communicate with the PiC900 via the modem, the higher the baud rate you will be able to achieve.

2.  Two (2) high speed modems.

The document assumes that the modems being used are Hayes compatible.  All of the modem commands listed herein fall into two groups.

· Group 1 are Hayes command set commands (ATxx).

· Group 2 are Manufacturer specific commands (AT&xx).

Some of the commands in group 2 may be the same from manufacturer to manufacturer but there is no guarantee.  It will be necessary to find the similar command for your modem to the commands shown within this document.  In the tests made for this document, US Robotics 14,400 Sportster modems were used.  Although any two high quality modems will do, look for modems that have good documentation that describes all of the various settings needed to configure the modem.  

3.  A standard modem cable (9 wire).

This cable will connect the PC running PiCPro to the local modem.  Throughout this document the term ‘Local Modem’ will be used to refer to the modem connected to the PC being used to run PiCPro.  The local modem will typically be located next to the workstation and connected via a phone line.

4.  A custom cable (4 wire).

This cable will connect the PiC900 to the Remote modem.  Throughout this document the term ‘Remote Modem’ will be used to refer to the modem connected to the PiC900.  The remote modem will typically be located at some distance far away and connected via a phone line.

5.  A terminal emulation software program.

A terminal emulation program is a software tool run on the PC that allows you to communicate to the modem.  This package is used to configure the modem as well as dialing the phone number to connect the remote modem.  Almost any terminal emulation software program will work.  You can use Cencom, which is available to communicate to Giddings & Lewis Centurion drives or use one of several other good packages available on the market.  Some good choices may be Procomm or Telix.

Standard modem cable (PC-to-Modem)

The standard modem cable consists of a 9 pin (female) D-shell connector on the PC end and a 25 pin (male) D-shell connector on the modem end.  The pin out is as shown below.

PC Connector (DTE)
Modem Connector (DCE)

(9 pin female)
(25 pin male)




3 Transmit Data (TXD)
2 Transmit Data (TXD) *

2 Receive Data (RXD)
3 Receive Data (RXD) *

7 Request to Send (RTS)
4 Request to Send (RTS)

8 Clear to Send (CTS)
5 Clear to Send (CTS)

6 Data Set Ready (DSR)
6 Data Set Ready (DSR)

5 Ground (GND)
7 Ground (GND)

1 Carrier Detect (CD)
8 Carrier Detect (CD)

4 Data Terminal Ready (DTR)
20 Data Terminal Ready (DTR)

9 Ring Indicator (RI)
22 Ring Indicator (RI)

* NOTE:  Don’t be confused by the fact that the TXD is being connected to TXD.  Pin assignment are in reference to the device type or function.  A modem is a piece of Data Communication Equipment (DCE).  The PC is a piece of Data Terminal Equipment (DTE).  A device identified as DCE will always receive data transmitted from a DTE on the TXD pin and will always transmit data to be received by a DTE on the RXD pin.  

Custom cable (PiC-to-Modem)

The custom cable consists of a 9 pin (female) D-shell connector on the PiC900 end and a 25 pin (male) D-shell connector on the modem end.  The pin out is shown below.

PiC Connector (DTE)
Modem Connector (DCE)

(9 pin female)
(25 pin male)




3 Transmit Data (TXD)
2 Transmit Data (TXD) *

2 Receive Data (RXD)
3 Receive Data (RXD) *

5 Ground (GND)
7 Ground (GND)

4 Data Terminal Ready (DTR)
20 Data Terminal Ready (DTR)

Preparing to talk to the modem

In order to setup the modems, it is necessary to talk to them with your terminal emulation software program.  Using the PC and the Standard Modem Cable, connect the modem to be configured to the PC.  For example:

C:\> CENCOM<enter>

Go into terminal mode in your terminal program.  Many terminal programs start in terminal mode, and this is true for Cencom.  Once in terminal mode, type AT<enter>.  The modem should respond with ‘OK’.  If the modem does not respond, check the obvious things like the cable wiring, which serial port you are connected to, what serial port the terminal software thinks it is connected to, and the communication settings (i.e. baud rate, parity, etc.).  If you still are having problems communicating with your modem, reference the troubleshooting section of the documentation that hopefully was provided with your modem.

Once you are communicating with the modem, proceed with the Setup instructions that follow.  Each step below explains what is setup options are required and how to complete each step specifically for the US Robotics 14,400 Sportster modem.  The commands for other brands of modems may be slightly different, so check your manually carefully.

Remote Modem Setup 14.4 kbps

This modem will typically be installed in the control cabinet with the PiC processor and connected to the PiC using the Custom Cable.  Ideally no user intervention is needed on the remote end other than, maybe, plugging in the telephone line.

Step 1:  Reset Modem to Factory Settings

This is a good way to get a modem back to a known configuration.  Typically each setting has a default value that the manufacturer thinks is the most common.  this default value is usually shown in the manual.

For US Robotics modems type:  AT&F
The modem should respond with:  OK

Step 2:  Setting the Modem for Auto-Answer (AA mode)

Auto-Answer mode is used to get the remote modem to automatically answer when you call it from your PC.  Without this mode set, the telephone line will ring with no answer.

For US Robotics modems type:  ATS0=n  (where ‘n’ is the number of rings)
The modem should respond with:  OK

Another option which is available on most modems is to select AA mode via a dip switch.  For US Robotics modems, set switch #5 to OFF to enable AA mode.

Step 3:  Disable hardware handshaking (Data Flow Control)

Hardware handshaking must be disabled.  There are 2 kinds of handshaking:  Transmit and Receive.

For US Robotics modems type:  AT&H0  (disables Transmit Data Flow Control)

The modem should respond with:  OK

For US Robotics modems type:  AT&R1  (disables Receive Data Flow Control)

The modem should respond with:  OK

Step 4:  Enable Data Compression and Error Control (Error Free) if available.

In order to get maximum throughput these features should be enabled.

For US Robotics modems type:  AT&K1  (enables Data Compression)

The modem should respond with:  OK

For US Robotics modems type:  AT&M4  (enables Error Control)

The modem should respond with:  OK

Step 5:  Enable/disable Data Terminal Ready for Remote Modem.

The Data Terminal Ready (DTR) hardware signal from the PiC can be used to automatically hang-up the remote modem when the PiC is turned off.  Without the DTR detection, the modem connection between the remote PiC and the local PC workstation will remain until the local modem hangs-up or the carrier signal is lost.

For US Robotics modems type:  AT&D2  (enables DTR detection - auto hang-up)

The modem should respond with:  OK

or

For US Robotics modems type:  AT&D0  (disables DTR detection - do not hang-up)

The modem should respond with:  OK

Step 6:  Saving the modem settings.

Once the modem has been configured using the steps outlined above, these settings must be saved into non-volatile memory within the modem.  If the settings are not saved, they must be reprogrammed each time the modem is powered back on.  Non-volatile memory is used to save the settings so that they can be recalled each time the modem is turned on.

For US Robotics modems type:  AT&W0  (store modem settings into memory)

The modem should respond with:  OK

Note:  Most modems will allow the factory default settings to be loaded when turned on by setting a dip switch.  Typically this switch is set so that the modem will recall settings stored in non-volatile memory, but this switch may be set telling the modem to load the factory defaults. For US Robotics modems, set switch #7 to OFF to load settings from non-volatile memory..

Step 7:  Configure Remote Modem for Dumb Mode.

No AT command set recognition or dumb mode is configured for the remote modem so that it does not respond to signals originating from the PiC which it is connected to.  The PiC constantly transmits characters and if the remote modem is not configured for dumb mode, the modem will attempt to respond and will not answer a call from the local modem.  Dumb mode is selected so that the remote modem will ignore all signals from the PiC until a connection is made between the local and remote modems.

For US Robotics modems, set switch #8 OFF to set dumb mode.

Local Modem Setup 14.4 kbps 

This modem will typically be next to the PC that is running PiCServoPro or PiCPro and is connected using the Standard Modem Cable.  

Step 1:  Reset Modem to Factory Settings

This is a good way to get a modem back to a know configuration.  Typically each setting has a default value that the manufacturer thinks is the most common.  this default value is usually shown in the manual.

For US Robotics modems type:  AT&F
The modem should respond with:  OK

Step 2:  Disable Hardware Handshaking

Since PiCServoPro and PiCPro does not support hardware handshaking, Data Flow Control must be disabled for data being transmitted or received.

For US Robotics modems type:  AT&H0 (disable transmit data flow control)

The modem should respond with:  OK

For US Robotics modems type:  AT&R1 (disable receive data flow control - request to send)

The modem should respond with:  OK

Step 3:  Enable Data Compression and Error Control (Error Free) if available.

In order to get maximum throughput these features should be enabled.

For US Robotics modems type:  AT&K1  (enables Data Compression)

The modem should respond with:  OK

For US Robotics modems type:  AT&M4  (enables Error Control - normal/ARQ mode)

The modem should respond with:  OK

Note:  Error control is always recommended to maintain constant communication between the local and remote modems.  If your call is originating overseas, this mode will most likely have to be enabled to even establish communications.  To allow only error control connections to be made, use AT&M5 (ARQ mode) instead of AT&M4 (normal/ARQ mode).  This will allow a modem to connect only if an error control mode connection is made.  If the modem hangs up immediately, try again until a error free connection is made.
Step 4:  Disable Data Terminal Ready for Local Modem.

The Data Terminal Ready (DTR) hardware signal from the PC must be disabled to prevent the local modem from hanging up when the terminal emulation program is exitted.  With the DTR detection disabled, the modem connection between the local PC workstation and the remote PiC will remain until the local modem hangs-up or the carrier signal is lost.  This will allow you to exit the terminal program and start PiCServoPro/PiCPro without loosing the connection to the remote modem that was established.

For US Robotics modems type:  AT&D0  (disables DTR detection - do not hang-up)

The modem should respond with:  OK

Step 5:  Saving the modem settings.

Once the modem has been configured using the steps outlined above, these settings must be saved into non-volatile memory within the modem.  If the settings are not saved, they must be reprogrammed each time the modem is powered back on.  Non-volatile memory is used to save the settings so that they can be recalled each time the modem is turned on.

For US Robotics modems type:  AT&W0  (store modem settings into memory)

The modem should respond with:  OK

Note:  Most modems will allow the factory default settings to be loaded when turned on by setting a dip switch.  Typically this switch is set so that the modem will recall settings stored in non-volatile memory, but this switch may be set telling the modem to load the factory defaults. For US Robotics modems, set switch #7 to OFF to load settings from non-volatile memory.

Step 6:  Setting the Baud Rate in PiCPro

Before attempting to dial the remote modem with the terminal emulation software, first run PiCPro and select the communications port and baud rate that you will be using to communicate to the remote PiC.  A connection at 9600 baud should be possible with most computers, however, with faster computers and a 14.4K baud modem or faster, baud rates at 19.2K or 38.4K may be achievable.

Step 7:  Connecting to the Remote Modem

Run the terminal emulation software on the PC and configure it for the same communication port and baud rates that PiCPro was configured. It is important that these configurations match to ensure correct operation.  Type the following command to see if the terminal program is communicating with the modem.

For US Robotics modems type:  AT
The modem should respond with:  OK

To call the remote modem you can use the automatic dialing feature of most terminal programs or manually dial using the following command. Include any dialing prefixes that may be necessary including any long distance or access codes required to obtain an outside line.

For US Robotics modems type:  ATDT <telephone number>
The modem should respond with:  OK

The modem will typically not respond until a connection is made successfully or if no connection has been made for a period of time.  A ‘CONNECT’ message will be displayed when a connection has been established.  A ‘NO CARRIER’ message will be displayed when a connection was not established before the time-out occurred.  Pressing a key at anytime during the connecting process will immediately abort the dialing process.

Note:  Result codes as shown above (i.e. CONNECT or NO CARRIER) are generated by the modem only if configured.  This is typically the default configuration. If this setting is not set, it can be using a command before step #5 where the settings are stored.

For US Robotics modems type:  AT&A3  (enable ARQ result codes w/protocol indicators)

The modem should respond with:  OK

Step 7:  Exit the Terminal Emulation Program and Run PiCPro.

Now that the modems are connected, you can exit the terminal emulation program and start PiCPro from the DOS operating system.  If the proper baud rates and COM ports were selected, PiCPro should begin to communicate with the remote PiC almost immediately.  To see if PiCPro is communicating, look for the little single-headed arrow in the lower right corner of the PiCPro screen.  Two way communications is established when a double-headed arrow is shown.

Step 8:  Testing your Connection.

Once PiCPro is connected to the PiC you can test the link by downloading a good sized ladder program.  If you receive a time-out error while downloading or animating the ladder, you may still may have a modem configuration problem.  Re-check all of the configuration options and if the problem still persists, you probably will need to run at a slower baud rate for your modem/PC configuration.

Step 9:  Hanging up.

The modem connection will remain active even when you exit from PiCPro.  To avoid excessive long distance charges, you must disconnect your connection to the remote modem.  You can do this by either turning the power off on the local modem or by running the terminal emulation program again and typing ATH to hang up the connection.  

MODEM SETUP (28.8 and 33.6)

Local

Command Lines:    Note: (ATS32=16 defaults the modem to 14.4 kbuad.)

A)  ATS32=16

B)  AT&F&H0&R1&K1&M4&D0&A3&W0

C)    AT&Y0

Switch Settings: 

Settings may need to be adjusted for specific applications.


1-ON
DOWN


2-OFF
UP



3-ON
DOWN



4-OFF
UP



5-ON
DOWN


6-OFF
UP


7-OFF
UP


8-ON
DOWN

REMOTE

Command Lines: Note: (ATS32=16 defaults the modem to 14.4 kbuad.)

A)  ATS32=16

B)  AT&F&H0&R1&K1&M4&D2&W0

C)    AT&Y0

Switch Settings:

Settings may need to be adjusted for specific applications.


1-OFF
UP


2-OFF
UP


3-ON
DOWN


4-OFF
UP


5-OFF
UP


6-OFF
UP


7-OFF
UP

8-OFF 
UP -----
Eight must be ON (DOWN) to program modem.  Set to OFF (UP) when          

programming is completed. 
Specific application:  PiCPro over a 33.6k FaxModem 

Equipment list
1.  Two U.S Robotics Sportster 33.6 Faxmodems.

2.  Two standard modem cables (9 pin female D-shell connector on the PC and Pic CPU ends and a 25 pin male D-shell connector on the modem ends).

3.  A 386-based or better personal computer.

4.  Two analog phone lines.

5.  Cencom emulation software (available for download from Giddings & Lewis BBS) or Windows’ Hyper-Terminal.

Procedure

1.  Install modem into PC.

2.  Download the CENCOM emulation software from Giddings & Lewis BBS.

3.  C:\> CENCOM<enter> or A:\> CENCOM<enter> depending on where you store the software.

4.  C:\> CEN<enter>  to bring up the CENCOM terminal.

Modem setup

Local modem (connected to PC)

Modem configuration:

AT&F&H0&R1&K1&M4&D0&A3&Y0&W0

Modem switch settings:  Switch settings might need to be adjusted for specific applications.


1-ON
DOWN


2-OFF
UP



3-ON
DOWN



4-OFF
UP



5-ON
DOWN


6-OFF
UP


7-OFF
UP


8-ON
DOWN

Remote modem (connected to PiC CPU serial port)

Modem configuration:

AT&F&H0&R1&K1&M4&D2&Y0&W0

Modem switch settings:  Settings may need to be adjusted for specific applications.
1-OFF
UP


2-OFF
UP


3-ON
DOWN


4-OFF
UP


5-OFF
UP


6-OFF
UP


7-OFF
UP

8-OFF 
UP -----
Eight must be ON (DOWN) to program modem.  Set to OFF (UP) when programming is completed. 

5.  In the CENCOM terminal, hit Alt-P to select the communication port and baud rate for modem connection (19.2 Kbaud is recommended).

6.  Alt-S to save and exit.

7.  Modem configuration can be viewed by ATI4
8.  ATDT <telephone number>
9.  After the connection is made, exit CENCOM.
10.  Start PiCServoPro/PicPro.

11.  Go to Workstation, Computer Setting to select the communications port and baud rate.

Note:  The baud rate in PiCPro must match the modems baud rate. When selecting baud rates in PiCPro, exit and re-enter PiCPro after baud rate  selection in order to activate new baud rate).

12. The double arrow shows up on the bottom right corner of the PiC screen once communications is established.
13. The above procedure is the same when using Windows’ Hyper-Terminal.
MODEM SETUP US Robotics 56k Modem

To communicate with PICs over modem:

Remote modem:

3com UK says that we should add a little more time to establish communications with the modem due to possible line noise. 

Just as a confirmation as to the existing code, here it is again:

AT&F&H0&R1&K1&M4&D2&W0

ATS0=1&W&W0

ATS7=255S9=255S10=250&W

ATY0

Of course, dipswitch 8 must be down to program then switched up afterward. Then the power should be cycled.

Local modem:

at&f&h0&r1&k1&m4&d0&a3&w0

aty0

Dip Switch settings:

Local:  1=down/ 2=up/ 3=down/ 4=up/ 5=down/ 6&7=up/ 8=down

Remote:  1&2=up/ 3=down/ 4-8=up

As mentioned above switch 8 must be down to program (smart mode) then up to run (dumb mode) to prevent information from the PIC or line from reprogramming it.

Steps for starting communication:

Start a terminal Emulation software such as Quicklink and enter the init codes. This can be done by changing the init string in the setup to keep from entering it every time. Dial the desired number EX. ATDT18005584808. Upon connecting, make sure the connection rate is above 19200. Close out the terminal software and upon leaving it will tell you that you are still on line do you want to remain online upon leaving or something like that. Answer yes. After shutting down the terminal software, start PICPRO. This works for almost any version. On the earlier versions you must make sure the COM driver from G&L is the latest one. I don’t remember the name of it. Make sure that PICPRO is configured for the COM port that the modem is on and that the speed is at or below the actual modem connected speed. It should connect and you should be able to do anything you can do right in front of the PIC. A note about the remote. If the person on the other end has either plugged the telephone line in the wrong jack or the PIC is not communicating with the modem (not plugged in) the modem will not answer at all.
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