Micromint, Inc.

740 Florida Central Parkway

Longwood, FL  32750

Tel: 407/262-0066   Fax: 407/262-0069

Using Answer MAN in your own PC application

How can you use Answer MAN in your own PC application?  It’s not as hard as you may think.  There are two parts to this equation, the hardware (which includes the Answer MAN and the development board) and the software necessary to talk with it. 

Communications
A single Answer MAN module can talk directly to your PC’s serial port via RS-232.  The AM Jr. must use a MAX232 for an RS-232C connection.  The AM Sr. has internal drivers for an RS-422 type connection.  RS-422 can be used as an RS-232A connection with most PCs.  For an example of external driver connections see the Answer MAN data sheet’s schematic of the AM development board.

Multiple Answer MAN modules connected in a network arrangement must use RS-485.  The AM Jr. must have an external 75176 (or equivalent such as the LTC485) to connect to a twisted pair RS-485 network.  The AM Sr. has an internal driver for connection to a twisted pair RS-485 network.  The schematic below shows how external drivers can be added to the Jr. module.
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When RS-232 is used with a single AM module, the connection is made directly to the PC’s serial port.  When RS-485 twisted pair networking is used with multiple AM modules an RS-485 to RS-232 converter is necessary.  This small device converts full duplex RS-232 communications traffic (separate wires for each direction) to half duplex RS-485 communications traffic (the same wire for both directions).   An example of this type of converter is Micromint’s SS485 RS-232 to RS-485 converter which handles this traffic automatically. Automatic converters made by other manufacturers should work with the software we’ve provided however the software has only been tested with the Micromint SS485.  It is important to note that converters which use one of the RS-232 hand-shaking lines to switch between transmit and receive will not work with this software.

Hardware
As we mentioned earlier there are two types of Answer Man modules available, the Jr. and the Sr. The Sr. includes driver chips for serial communications and analog I/O while the Jr. does not.  The easiest way to use the modules is to install them on the Answer MAN development board. One of the nice features of the development board is that it has sockets for adding the driver chips to the Jr. module. If you prefer not to use the development board, please see the schematic above that shows how to connect the serial driver chips to the Jr. module. Additional information on how to connect the modules to your PC can be found in the Answer MAN datasheet. From here on we’ll assume you’re using the development board and will describe how it should be configured for the different modules and communication modes.

The following listings show how the development board should be set up for the modules depending on the type of communications you will be using and the mode.

Answer MAN Jr. – Configuration (RS-232) Mode, for use with MMINTConfig.exe

AM Jr. installed in sockets J1 & J2 (make sure pin 1 of the module is near U2)

JP1 – All jumpers removed

JP2 – All jumpers set on the JR side

JP3 – Open (Short for Reset)

JP4 – Installed (Configuration Mode)

U1 - MAX232 chip installed

U2 – Empty

J6 – Cable connected to PC serial port

J5 – Power supply connected when you are ready to use the module

Answer MAN Jr. – Operational/Single Module (RS-232) Mode, for use with MMINTTest1.exe

AM Jr. installed in sockets J1 & J2 (make sure pin 1 of the module is near U2)

JP1 – All jumpers removed

JP2 – All jumpers set on the JR side

JP3 – Open (Short for Reset)

JP4 – Open (Operational Mode)

U1 - MAX232 chip installed

U2 – Empty

J6 – Cable connected to PC serial port

J5 – Power supply connected when you are ready to use the module

Answer MAN Jr. – Operational/Network (RS-485) Mode, for use with MMINTTest1.exe

AM Jr. installed in sockets J1 & J2 (make sure pin 1 of the module is near U2)

JP1 – 232 open, others as required, D & U should only be installed on one board in the network and T on one board and the RS-232 to RS-485 converter

JP2 – All jumpers set on the JR side

JP3 – Open (Short for Reset)

JP4 – Open (Operational Mode)

U1 - Empty

U2 – 75176 (or equivalent) installed

J5 – Power supply connected when you are ready to use the module

J7 – Connected to twisted pair for communications to other modules and PC. Observe correct polarity.

Answer MAN Sr. – Configuration (RS-232) Mode, for use with MMINTConfig.exe

AM Sr. installed in sockets J1 & J2 (make sure pin 1 of the module is near U2)

JP1 – D & 232 installed, U & T open

JP2 – All jumpers set on the SR side

JP3 – Open (Short for Reset)

JP4 – Installed (Configuration Mode)

U1 - MAX232 chip installed

U2 – Empty

J6 – Cable connected to PC serial port

J5 – Power supply connected when you are ready to use the module

Answer MAN Sr. – Operational/Single Module (RS-232) Mode, for use with MMINTTest1.exe

AM Sr. installed in sockets J1 & J2 (make sure pin 1 of the module is near U2)

JP1 – D & 232 installed, U & T open

JP2 – All jumpers set on the SR side

JP3 – Open (Short for Reset)

JP4 – Open (Operational Mode)

U1 - MAX232 chip installed

U2 – Empty

J6 – Cable connected to PC serial port

J5 – Power supply connected when you are ready to use the module

Answer MAN Sr. – Operational/Network (RS-485) Mode, for use with MMINTTest1.exe

AM Sr. installed in sockets J1 & J2 (make sure pin 1 of the module is near U2)

JP1 – 232 open, others as required, D & U should only be installed on one board in the network and T on one board and the RS-232 to RS-485 converter

JP2 – All jumpers set on the SR side

JP3 – Open (Short for Reset)

JP4 – Open (Operational Mode)

U1 - Empty

U2 – 75176 (or equivalent) installed

J5 – Power supply connected when you are ready to use the module

J7 – Connected to twisted pair for communications to other modules and PC. Observe correct polarity.

Software  

Any program which has access to the serial port can talk with Answer MAN modules.  This was easy using BASIC, which used to come with PCDOS.  If you look close through Windows you might still see DOS in there, but don’t blink because it may be gone altogether by the next Window’s release.  To talk with the serial port through a Window’s application requires assembling or compiling your application with a special DLL written especially to make the connection between the application and the serial port.   For those of you writing applications in DOS see the DOS samples, they do not require the DLL.  For those using Windows see the Windows sample, it contains two parts, a configuration application and a network application. Both of these are written in Visual Basic 5.

Installing the Windows Based Software

To use the Windows based software; it needs to be installed on your hard drive. Follow these steps to copy the programs to your PC.

1. Download the xxx.zip file from ftp.micromint.com or our web site.

2. Create a new folder on your hard drive.

3. Once you have the zip file on your system, uncompress it using WinZip or a similar utility to the directory you created.

4. Move the AnswerMan.dll file into the root directory on your C drive. The file must be placed at this location or the programs will not run.

5. We have also included three other files that you may or may not need depending on your system: VBRUN300.DLL, MSVBVM50.DLL, and COMCTL32.OCX. Use the Find program in Windows to see if you already have these on your system. If you do then delete the copies you just unzipped. 

Configuring the Answer MAN module

Since Answer MAN has many functions built into it, we made it configurable.  This means you will need to configure each Answer MAN you use so that it can perform the functions you have in mind for it.

By default the Answer MAN will power-up with the name MAN0, this is fine if it will be the only Answer MAN module used.    If you will be using more than one Answer MAN in a networked arrangement each Answer MAN must be taught to speak only when spoken to.  This is accomplished by reconfiguring each Answer MAN with its own name.

Also by default, the Answer MAN will power-up with a configuration of 1003.  This allows the use of the Answer MAN’s eight digital inputs to monitor TTL (0 or 5 volts) levels, enables 8 and 12-bit analog capabilities, and makes the module power up in configuration mode regardless of pin 9’s (*CFG) state.   Other functions like digital outputs, hardware PWM output, frequency measurement, printer output, touch memory input, totalizing, and keypad/LCD support will require reconfiguring the mode of the Answer MAN.

Even though Answer MAN modules can be configured with any communication program like ProComm, SmartComm, BitComm, or even Hyperterminal, Micromint has developed a Windows based program to help make this as easy as possible.  To use this or any other communications program you must prepare the Answer MAN module properly.  This is easily accomplished by using the AM development board (or by using your own circuit configured appropriately).  Use the settings described in the Hardware section to configure the development board for the Configuration (RS-232) mode.

Next, run the MMINTConfig.exe program and you should see the following screen.
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Once the program is running, select the appropriate serial port and reset the module by shorting JP3 on the development board. By this we mean short the terminals only for a moment, do not install a shorting jumper on this header or the module will stay in reset.

If everything is connected correctly, the Answer MAN module should produce a sign-on message which is read by the MMINTConfig program.  This should leave the response MAN0> in the communications box and an indication beneath the box of the revision number of the Answer MAN.  The Communications OK indicator should be green indicating a good communications link.

Configuration Selections

Each box or area on the screen has an indicator associated with it.  When the information on the screen has not been sent to the Answer MAN module the indicator will be orange.  When it has been sent to the AM module that indicator will turn green.  If the information changes or the selection is bad the indicator will turn orange again and the information must be altered and/or resent.  The green indicator tells you everyone is in agreement.  These selections are the same as the AM data sheet’s configuration word.  

Please note that not all of the functions can be used together.  Only certain functions can be used simultaneously.  Use the check boxes to select the functions you wish to have the AM module configured for.  When you click on the Change Configuration box your selection will be sent to the AM module.  It will go through your selection and eliminate functions that are not compatible with on another.  The MMINTConfig program will then obtain the configuration from the AM module and display the configuration using the indicators.  This may not agree with what you selected in the check boxes because you have chosen functions that are not compatible.  Make the necessary changes and try again.

If you choose a function which has parameters that must be set, you will see other boxes pop-up on the screen.  Choose values for these functions and send the results to the AM module such that all the indicators on the screen are green.

The Network Baud Rate box lets you select the baud rate of the module when it is in operational mode. The default speed of the AM modules is 9600 baud.

When using multiple AM modules it is suggested that no module be left with the default address, MAN0.  By choosing other names you will insure that there will be no response to a MAN0 query.  This may help at a later point in time if for some reason an AM module is loses it’s configuration. It will then respond to MAN0, letting you know something is wrong.  Multiple AM modules on a network with the same name will cause collisions and unpredictable communications.

When finished you may save all of this configuration information to a file by clicking on Save to File.  This text file should be printed out for future reference.  Don’t forget to mark each Answer MAN module with at least its name, they all look alike!  You might wish to use labels made from a printed copy of the configuration file to help identify the modules and how they were programmed. Below is a sample printout of the file. 

-------------------------------------------------------------------------------

Answer Man Configuration Report.    Ver. 00.08

-------------------------------------------------------------------------------

File: c:\Test.txt

Date: 11/20/98 

Time: 1:40:31 PM 

-------------------------------------------------------------------------------

Module Name: MAN0

Module Version: Answer MAN Version 1.13

Network Baud Rate:   9600

Communications Delay (ms): 50

Configuration (hex): 0000

Digital Outputs Default Direction (7-0)

     Bits 7 6 5 4 3 2 1 0

            I  I  I  I  I  I  I  I

---- END ----

It is suggested that you keep a development board set up to do configurations only.  It is less confusing if you don’t have to reconfigure the board every time you wish to change configuration of an AM module.

If you wish to use the Answer MAN module by itself via an RS-232 connection, your ready to work on the application.  The RS-232 to RS-485 adapter isn’t necessary.  See the RS-232 DOS Application and Windows Demo Program sections describing this procedure.

If you want to put this and other AM modules on a twisted pair RS-485 network you must reconfigure the AM support hardware for RS-485 support.  The AM Jr. must have an external 75176 (or equivalent) RS-485 driver attached.  The AM Sr. has an internal 75176 driver and does not need an external driver.

RS-485 is a half-duplex communication protocol meaning that only one device can talk at a time.  In this case the PC acts as the master of the network.  Your application requests information from a particular module (by name).  This request is passed out the serial port’s TX output.  The SS485 RS-232 to RS-485 converter enables its RS-485 driver sending the request up the twisted pair and then disables the driver.  All AM modules listen to the communication on the twisted pair and if they recognize their name, they turn on their RS-485 driver and respond back down the twisted pair.  The PC hears the response from the serial port’s RX input and passes the data on to the application program.

RS-232 DOS Applications (GWBASIC)

AM_DOS1.BAS lets a single configured Answer MAN module (MAN0, configured for digital inputs) be used as a door monitor via RS-232.  This program assumes you have a switch placed on the door to be monitored such that it is closed (D0 connected to ground) when the door is closed.  This program queries the digital inputs, masks off the DO bit and determines its state.  A simple message on the PC screen shows the query of the AM module and the state of the door.  

10 SCREEN 0, 0: WIDTH 80

20 KEY OFF

30 OPEN "COM1:9600,N,8,1,CS0,DS0" FOR RANDOM AS #1

40 CLS

50 ON ERROR GOTO 330

60 PRINT "Sending QI... ";

70 REM  Here's where the command is sent to the Answer MAN module

80 PRINT #1, "QI": PRINT "Waiting for a response ";

90 REM  Initialize counter (Z) and input string (I$) to zero

100 Z = 0: I$ = ""

110 REM  Wait for a character.  Time out if none.

120 IF LOC(1) <> 0 THEN 140 ELSE Z = Z + 1: IF Z = 65000! THEN GOTO 320 ELSE 120

130 REM  Put the received characters together in a string until a <cr>.

140 I$ = I$ + INPUT$(1, #1): IF RIGHT$(I$, 1) = CHR$(13) THEN 160 ELSE Z = 0: GOTO 120

150 REM Now check the string for "I:" (the response we want) go back if none.

160 FOR P = 1 TO LEN(I$) - 4

162 IF MID$(I$, P, 2) = "I:" THEN 180 ELSE 164

164 NEXT P

166 GOTO 100

170 REM We got it.

180 J$ = MID$(I$, P, 4)

190 PRINT "it's "; J$

200 REM  Get the 2 following characters (hex value of respnse).

210 V1 = ASC(MID$(J$, 3, 1)): V2 = ASC(MID$(J$, 4, 1))

220 REM  change the ascii 0-F into values 0-15.

230 IF V1 > 39 THEN V1 = V1 - 37 ELSE V1 = V1 - 30

240 IF V2 > 39 THEN V2 = V2 - 37 ELSE V2 = V2 - 30

250 REM  Calculate the real byte value.

260 V = V1 * 16 + V2

270 REM  Mask off the appropriate bit (bit0) and print application message.

280 B0 = V AND 1: PRINT "The door is ";

290 IF B0 = 0 THEN PRINT "closed  " ELSE PRINT "open    "

300 LOCATE 1, 1: PRINT SPACE$(79): LOCATE 1, 1

310 GOTO 50

320 PRINT "Time-out": FOR Z = 0 TO 100000!: NEXT Z: GOTO 300

330 PRINT "Error", ERR, ERL: STOP

AM_DOS2.BAS lets two configured Answer MAN modules (MAN0 and MAN1, configured for digital inputs) be used as a door monitors via RS-485 the twisted pair network.  This program assumes you have a switches placed on the front and rear doors to be monitored such that they are closed (D0 connected to ground) when the door is closed.  This program queries the digital inputs of each module, masks off the DO bit and determines their state.  A simple message on the PC screen shows the query of the AM modules and the state of each door.

10 SCREEN 0, 0: WIDTH 80

20 KEY OFF

30 OPEN "COM1:9600,N,8,1,CS0,DS0" FOR RANDOM AS #1

40 CLS

50 M$(1) = "MAN0": M$(2) = "MAN1"

60 FOR M = 1 TO 2

70 ON ERROR GOTO 420

80 PRINT "Sending ! "; M$(M); " QI ...";

90 REM  Here's where the command is sent to the Answer MAN module

100 PRINT #1, "! " + M$(M) + " QI": PRINT "Waiting for a response ";

110 REM  Initialize counter (Z) and input string (I$) to zero

120 Z = 0: I$ = ""

130 REM  Wait for a character.  Time out if none.

140 IF LOC(1) <> 0 THEN 160 ELSE Z = Z + 1: IF Z = 65000! THEN GOTO 410 ELSE 140

150 REM  Put the received characters together in a string until a <cr>.

160 I$ = I$ + INPUT$(1, #1): IF RIGHT$(I$, 1) <> CHR$(13) THEN Z = 0: GOTO 140

170 REM Now check the string for "MANx" (the response we want) go back if none.

180 FOR P = 1 TO LEN(I$) - 5

182 IF MID$(I$, P, 4) = M$(M) THEN 200 ELSE 184

184 NEXT P

186 GOTO 120

190 REM Now check the string for "I:" (the response we want) go back if none.

200 FOR Q = 1 TO LEN(I$) - 4

202 IF MID$(I$, Q, 2) = "I:" THEN 220 ELSE 204

204 NEXT Q

206 GOTO 120

210 REM We got it.

220 J$ = MID$(I$, P - 2, 11)

230 PRINT "it's "; J$

240 REM  Get the 2 following characters (hex value of respnse).

250 V1 = ASC(MID$(J$, 10, 1)): V2 = ASC(MID$(J$, 11, 1))

260 REM  change the ascii 0-F into values 0-15.

270 IF V1 > 39 THEN V1 = V1 - 37 ELSE V1 = V1 - 30

280 IF V2 > 39 THEN V2 = V2 - 37 ELSE V2 = V2 - 30

290 REM  Calculate the real byte value.

300 V = V1 * 16 + V2

310 IF M = 2 THEN GOTO 380

320 REM  Mask off the appropriate bit (bit0) and print application message.

330 B0 = V AND 1: LOCATE 2, 1: PRINT "The front door is ";

340 IF B0 = 0 THEN PRINT "closed  " ELSE PRINT "open    "

350 LOCATE 1, 1: PRINT SPACE$(79): LOCATE 1, 1

360 NEXT M

370 GOTO 60

380 REM  Mask off the appropriate bit (bit0) and print application message.

390 B0 = V AND 1: LOCATE 3, 1: PRINT "The back door is ";

400 GOTO 340

410 PRINT "Time-out": FOR Z = 0 TO 100000!: NEXT Z: GOTO 350

420 PRINT "Error", ERR, ERL: STOP

The Windows Demo Program

The demonstration program, MMINTTest1.exe, is an example of how you can view and control configured Answer MAN modules from Windows. The program will work with one module connected via an RS-232 link or multiple modules on an RS-485 network. Remember that an RS-232 to RS-485 converter, such as the Micromint SS485, is needed when connecting an RS-485 network to your PC.

Before running the program you need to create a network configuration file. This is a text file that lets the demo program know the baud rate of the network and which modules are on the network. A sample configuration file, MmintAMnet.txt, is included to give you a starting point. The file is as follows:

;

; MicroMint AnswerMan Network Description

;

@9600

MAN0

MAN1

MAN2

MAN3

MAN4

MAN5

MAN6

EMPTY

;

;

You can modify this file for the baud rate you are using and the names of the modules on your network. The semicolons act as REM statements so you can use them to include notes about the configuration. The first item of interest is the network baud rate. This value must equal that stored in the modules during configuration. After the baud rate you need to list the names of the modules that you want to monitor and control. Notice that the first module listed is MAN0 even though we recommend not using this name. By including MAN0 in the list you’ll be able to see if a module has lost its configuration and reset itself. Under normal conditions the program will show that MAN0 is not responding. If a module resets to MAN0 you’ll see it respond to the program when it is selected. 

The last item of interest is EMPTY. This signifies the end of the file to the demo program. It is important that this line be included and that you don’t name a module “EMPTY”. Once you’ve modified the program, remember to save it as a text file. You can even set up multiple configuration files for the same network in case you only want to watch certain modules.

Once you’ve set up your configuration file you’re all set to start the demo program (MmintTest1.exe). As you start the program the Configuration screen appears. From this screen you can either start configuring the program to your network or enter the Operate screen and view the status and available controls for the modules. If you enter the Operate screen without configuring the network connection, no communications with the network will be attempted. The controls will appear to function but nothing will be sent to the selected module.
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In order to get the network up and running you must load a network configuration file like the one you created earlier. This file tells the demo program how the network is configured. Press the Load File button and a window will appear which allows you to select a configuration file. After you’ve selected the file click on Done and the file will be loaded. Once the network configuration file is loaded, the network baud rate and a list of modules are available. Select the Com port you are using and the module you wish to communicate with. At this point the Communications Status indicator should turn green and the DLL version should be displayed. If you don’t see both of these then either the DLL is not properly installed and/or the network is not connected and running.

Once the indicator turns green, click the Operate button. This will bring you to the Operate screen where you can see the status of the module and change its outputs. At this point you can select other modules to look at. Be patient as you change modules and switch screens as you can out run the software. This software is not configured for high-speed operation but rather to get a network up and running and to provide the most help and feedback.

The Operate screen only displays information on the module currently selected. You can select a new module with the Select Module button. The units for the displayed values can be in decimal counts, hexadecimal counts, volts, or percent of full scale.
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The module settings that have a range associated with them, such as the DAC output, are controlled with a Visual Basic slider. You can change the output by clicking and holding on the slider and moving your mouse back and forth. The module will acknowledge the receipt of a command that is changed with one of these controls but it does not have a command to read back the current settings. The adjacent window shows the selected value but cannot display a value read back from the module. Periodically the desired setting is transmitted to the appropriate module. If you have an oscilloscope tied to the RS-485 bus and you move the slider control you will see lots of activity as the constantly changing settings are transmitted across the network.

Other controls use buttons, such as in the digital I/O section shown above. The Direction buttons allow you to change a pin between input and output. Simply click on the button to change the pin's direction. Above this are the Bit Set buttons. These allow you to toggle an output between its high and low states.

Printer and LCD messages are entered into the Message Window. To transmit the message click on the Send Message button.
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Creating Your Own Application

These Windows demonstration programs should give you an idea of the types of things you can do in your own program using the AnswerMan DLL. In order to create your own programs you’ll need Visual BASIC 5 or better and the AnswerMan DLL documentation. This documentation and the source code for the DLL are available separately from Micromint. Please contact our sales department for pricing.
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