READ ME FIRST

DLM400 Series TUTORIAL WITH EXAMPLES
2/2012
Thank you for purchasing a Benedict Computer DLM400 

We are certain that you will be pleased with its capabilities.  This unit is a new DLM hardware design. There is a new menu setting on Menu Page 1 for RS232 /rs422 /rs423. See page 6 of this document for pin out of RS422. Memory size is increased from 128kb to 1mb. We are certain that you will be pleased with its capabilities.  DLMVIEW, a windows program to log captured data to your pc is now available as an optional accessory. The DLMVIEW port has been moved to the top right of the DLM. 

CAUTION:

 MESSAGE REGARDING GLASS DISPLAY ON DLM

The placement of the wall transformer in the DLM carrying case is very important. The transformer must be stored in a manner in which it is not directly behind the glass of the DLM display.  If the transformer is stored directly behind the display, it may possibly crack the display.  Replacement of a DLM display is expensive and time consuming.

We suggest that the transformer “sit” on top of one of the other accessories (in position to contact the keyboard rather than the display). 
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Tech Tip:how to hook up a dlm to monitor data
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Note that pin 3 on the 9 pin connectors is the Transmit Data (DATA OUT) and pin 2 is the Receive Data (DATA IN). On the 25 Pin connector pin 2 is the Transmit Data and pin 3 is the Receive Data (THEY ARE REVERSED!).  NOTE THAT THE MOST COMMON PROBLEM IN THIS PHYSICAL CONNECTION IS HOOKING A TRANSMIT DATA(TD) LINE TO AN OTHER TRANSMIT DATA (TD) LINE, two outputs when hooked to each other can not transmit or receive data. This must be clear, it is not the pin number that is important, it is the FUNCTION of that pin on that particular connector.  TD is always transmit data or DATA (OUT). RD is always receive data or DATA (IN). The data flows in to the RD and OUT of the TD line.

Also note that the pin numbers on all connectors are on the connectors themselves in extremely small print next to the pins themselves.
Physical layer 
After you have a working physical interface between a PC and the sensor/robot, then it is only necessary to “T” into the functioning circuit with a MONITOR device. A monitor devices is passive, it only “LOOKS” at the transmit/receive data lines. 

PC Program
If you don’t have a program of your own on the PC to exercise the sensor/robot , you may want to use HyperTerm or some other  terminal emulation program in the design testing phase. If you use Hyper Term, then on your PC start HYPER TERM. Under FILE, Properties set the “CONNECT USING” to “DIRECT TO COM 1” or whichever COM port you are attached to. Following the manufacturers instructions, set the proper parameters on the line monitor. E.G.., 9600 baud, 8 data bits, 1 stop bit.  Select configure. If your monitor has an autoconfiguration feature, you may execute this function instead of manually setting up the monitor. You should now be ready to send data through the circuit and monitor both sides of the conversation between the PC (controller) and the sensor/robot. The line monitor can allow you to view the “conversation” in ASCII or HEX or other representation.  Most monitors have a search function and timing functions to time how long (in milliseconds) it takes for a response after a command is sent. Many other options may be useful depending on the system you are designing.

*For RS422/485 on DLM400 series, see pinout

in the appendix of the  DLM400 manual and on the back of the DLM400
How to start the DLM

Make sure that the main power switch is in the on (left) position.  Press (and HOLD) the [POWER ON] key which is located in the lower right of the keyboard.

How to stop the DLM- IMPORTANT 

Press the [POWER OFF/RESET] key followed by the [START/STOP] key.   When shut down in this manner the computer turns itself off and preserves memory and options properly. Also it preserves the lithium battery memory back up.
Do not use the slide switch to power off. Doing so will prematurely destroy your LITHIUM memory back up

features Not in the manual

NEW Menu Items:

Menu Item [Clock Generation]

Instead of being prompted for clock in  modes other than Async, there is now a menu entry which remembers the setting until you change it.

Menu Item [Output AS] 

This  item has 2 arguments, DCE and DTE.  In DTE output functions transmit on pin 2 and in DCE output functions transmit data on pin 3.

Mil-188-114 Interface capabilities

The DLM400 now has inverted input and inverted output to enable monitoring of RS-232 or RS422 circuits in INVERTED mode.

Menu selection of RS232 / RS422 /RS485 electrical interface

To set electrical interface push [MENU], then use [down arrow] to select RS Interface.  Push [right arrow] or [left arrow] to change the settings. Push [MENU] to exit and set the interface.  See appendix B for more information.

RS485 Master mode

The DLM400 can act as a simple master in a RS485 circuit. To enable it, set the Electrical interface option on the first page of the MENU to RS485. When you execute the Terminal emulation [T] option on the keyboard the DLM400 will transmit what you type until you enter a RETURN/ENTER.  It will then put the transmitter on pin 2 into Hi Impedence mode until you enter another key from the keyboard. Additionally you can hit PAGE DOWN to transmit 1 of the 4 Strings created in the [E]ditor. Please call or email with questions or suggestions about this new feature. The DLM400 will simultaneously monitor all data transmitted and received for later analysis.

OUTPUT of Hex Dump reports

Now when you output a HEX DUMP report, it will be directed to the top right 9 pin Sub-D connector. This enables the collection and dumping of captured data without moving cables. The output baud rate is the rate at which you set the DLMVIEW on page 3 of the MENU. It assumes 8 bit, no parity, one stop bit.

Large string ANSWERBACK on string 4  
The normal answerback string is up to 80 characters in length.  We have added an extension for use by customers that need to transmit up to 320 characters on receipt of a string.  This only works on String #4 during answer back.  See appendix A for step by step instructions.

Availability of DLMVIEW software for PC logging from DLM

The DLMVIEW software is now released and may be downloaded after purchase off the web.

Terminal emulation and answerback

In [T] terminal emulation and Answerback [L], you can now enter data in HEX.  To do this, press  [H] before pressing [T] and the screen will display HEX data in terminal mode. In this mode, data must be entered in 2 character pairs. For example: type 41 to transmit a capital  “A” (a HEX 41 is a capital A).

In edit [E], it is now possible to enter a psuedo character in a string.  To do this, press [E] to start the editor. Then press [DOWN ARROW] twice unitl the prompt says “Func:p=pause”. In this mode if you press [p], a reversed ‘p’ will be inserted in the string. From now on, when you perform an output [O], the transmission will pause 250ms each time it encounters this psuedo character in your string.

How to set automatic shutdown to save battery life

The DLM can shut itself off automatically after a user-specified number of minutes without activity.   To enable this option press [MENU]  then [PAGE DOWN] until you see the auto off option.  Press [DOWN ARROW] until this option flashes. Then type in the number of minutes you wish to delay before shutdown. Pressing [LEFT ARROW] deletes erroneous input.  Press [MENU] to exit the menu.  The DLM will now shutdown after the set number of minutes pass without any data or keyboard  activity. XE  "option.  Push [DOWN ARROW] until this option flashes. Then type in the number of minutes you wish to delay before shutdown. Then [LEFT ARROW] deletes erroneous input.  Push [MENU] to exit the menu.  The DLM200 will now shutdown after the set number of" 
How to set automatic speed and configuration setting (Auto Configure) on framing or parity error
There is a special new feature available in the DLM.  This option instructs the DLM to automatically adjust speed and configuration whenever a framing or parity error is encountered.  When an error is discovered, the auto configuration function is automatically executed.  It will inform you of the new baud rate and then begin capturing data without intervention.  To enable this option, press [MENU], then use the down arrow to highlight the ERROR option and press [return] until it reads AUTO CONFIGURATION.  

How to fill the capture buffer & transmit data

Press the [OUTPUT SERIAL] key.  Then, press [START/STOP] to start output.  The DLM will also capture the data it is transmitting.  Any returned data on the RD line will be placed in the RD buffer.  Press [START/STOP] to terminate.

Errata on OUTPUT and BERT patterns

There are many built in patterns for use in the OUTPUT and the BERT commands.  They are as follows:

ASCII Set
Space (hex 20) through DEL (hex 7f) plus a carriage return, line feed (CTL-M+CTL J)

511 Bert

Psuedo random 512 byte test. This pattern repeats.  Originally for testing slow speed modems

HEX 00-ff
All possible 8 bit characters

SPACES
HEX 00 repeated

MARKS

HEX FF repeated

FOX

THE QUICK BROWN FOX JUMPED OVER THE LAZY BROWN FOX  + CRLF

FOX2

SAME AS ABOVE PLUS SPACE, 0-9

RD BUFFER
THE CURRENT CONTENTS OF THE RD BUFFER

TD BUFFER
THE CURRENT CONTENTS OF  THE TD BUFFER

How to setup for production capture of data

Using the included 3 connector ribbon cable, attach the single male ribbon cable connector to the female connector on the upper right of the DLM.  It is not necessary to run data through the DLM.  Either right side connector will work for monitoring.


Attach the other end of the ribbon cable to a working circuit. Since the ribbon has both male and female connectors, there should be no difficulty inserting in an existing circuit.

If the baud rate, word size and parity match the current settings, you will start capturing and viewing data.   If you get framing errors, press [A] to autoconfigure TD on the DLM. 

How to peruse the captured data.
Press [PAGE UP] anytime during capture and scrolling will stop and cursor movement will freeze.  The cursor may now be manipulated with the four arrow keys plus the [HOME], [END], [PAGE UP], and [PAGE DOWN] keys.  Your may also press [.] to GOTO a specific buffer location.   When the default menu option enabling status is set, the value of the data under the cursor position is shown in binary, decimal, and hexadecimal radix’s. Press [RETURN] to resume full speed scrolling or [END] twice to get to the end of the buffer.  When scrolling press [LEFT ARROW] to slow the rate of scrolling and [RIGHT ARROW] to speed the rate of scrolling.  The variations in scrolling do not affect the capture of data.  To get to the beginning of the capture buffer, press [HOME] twice.

More advanced features: the STATUS key

Unless otherwise instructed, the status display is always enabled.  In addition to showing the cursor location and character values, pressing the [STATUS] key will show the current state of the modem interface leads. Press  [STATUS]  again and the state of each signal when selected character was received is shown.

How to exercise a parallel printer

Attach the included 25 pin ribbon cable to the left side connector of the DLM.  Attach the other end to a parallel printer.  Press [PRINT PARALLEL/P].  Press [START/STOP] to begin printing and again to stop printing.

How to examine captured data in HEX

With data in the buffer, press [H] and the entire screen will change to HEX representation.  Return to TEXT by pressing [H] again.

How to create or edit a string

Press [E] to enter edit mode.  To create String #1, type it in as you would on a normal keyboard.  The instructions are given on the top of the screen for further guidance.  To change the input language from ASCII to HEX, press the down arrow.  The up arrow deletes the character directly above the curser.  Once String #1 has been completed and/or edited, begin String #2 by pressing [Page Down].  At any time, you may exit edit mode by pressing [Start/Stop].  Strings are used to start and stop triggers, as custom output strings,  as timer triggers, and as buffer search patterns.

Notes on Benedict Computer’s BERT test

The BERT/LOOP test in all DLM's made by Benedict Computer operate in their own unique and, we are sure you will agree, superior way.  The traditional BERT may require 2 analyzers with each one blindly sending out the selected pattern while examining the returned data to discover bit errors in the selected pattern. This works well if the chosen pattern, usually an analog CCITT pattern such as 511, truly simulates the user's data.  Of course, this is not always the case.  As a result, we've designed our products to allow the user to select a pattern, even a sample of actual user data up to 40k bytes, and use it to test the circuit. This makes sense because what the user really wants to know is that his data will pass through the circuit intact.  In addition, the DLM measures to the millisecond the round trip time for this pattern.  To do this, ONLY ONE DLM is required because the remote modem is looped back.  This allows the computation of  the ROUND TRIP TIME. This elapsed time is averaged so the throughput of the circuit can then be calculated.  This feature will identify changes in circuit speed which the user will see, but the traditional BERT will never discover!   For this reason we call our BERT test a BERT/LOOP test.  Circuit speed may vary between multiplexer, modem, bridge, or common carrier.  Armed with the information the DLM can provide you, it is possible to get more throughput for your dollar by discovering which venders products work more efficiently.

Appendix A  Instructions how to load and use large answer back string

To load this string:

1) In the view mode, place the cursor, using the arrow and page keys on the string you wish to load.

2) Hit [E] to get into the edit function.

3) Hit [PageDown] 3 times until the Editor shows "String #4"

4) Hit [Downarrow] 2 times to get to the "Func=Pause, RET=Load" heading.

5) Hit [RETURN} to load the string.  The number of characters loaded will appear briefly on line #3 on the right side of the display.

To use this function:

1) Hit [ANSWERBACK] ("L" key.). Hit [PageDown] and answer 4 to xmit string. 

2) When the DLM receives (on the RD line, Pin 2) what is loaded in STRING 1, it will automatically transmit out on PIN 2 the Large answer back string.

To Clear or delete the large string, Follow the entry procdure and hit [PageUp] to clear the large string.

Note, if the large anserback string is never loaded, then the DLM will continue to work the way it is described in the manual; It will transmit STRING 2 on receipt of STRING 1.

Appendix B Electrical set up of RS422/RS423

DLM400 RS422 pin out

The RS422 pin out is RS530 compatible.  When the RS422/423 menu is set then the right hand 25 pin connector pin out is RS530 as follows:

	PIN 

	NAME
	PIN 

	NAME

	1
	Chassis ground
	9
	rec clk B

	2
	xmit data A (minus)
	12
	xmit clk B (plus)

	3
	rec data A (minus)
	14
	xmit data B(plus)

	4
	Rts
	15
	xmit clk A (minus)

	5
	Cts
	16
	rec data B(plus)

	6
	Dsr
	17
	rec clk A (minus)

	7
	Signal ground
	20 
	dtr

	8
	Rlsd
	22
	ri



Tech Tip: dLM400 Terminal/comm port  Testing

A quick note on testing serial terminals.  If you do not know the speed and bit configuration of a terminal, the following method will help you quickly get the parameters set.

1) Turn on the DLM and attach the single male connector on the included ribbon cable to the DLM.  Attach the other end, Male or Female to the terminal.  Now the terminal is only attached to the DLM. Type an "A" on the terminal.  The DLM will tell you which line it is receiveing data on. For example "Framing error on TD(2)".

2) The DLM will tell you whether to hit "W" or "A" to autoconfigure.  Hit the indicated key. The DLM will now say "Waiting for Data".

3) Now on the terminal hit alternate "a" and "c".  Within 10 characters the DLM will tell you speed. Within 10 more characters the DLM will decode the  bit configuration and begin capturing data.  If you did not see the speed, simply hit the MENU key on the DLM and you will see the correct settings.

Exercising Serial Terminals

To send data to a serial terminal is very easy:

Using a  NULL MODEM connector (or use the included break out box to swap pins 2 and 3) between the DLM and the terminal, after you have set your speed correctly (above), just hit "O". This will put you into the output screen with all defaults set.  Now just hit the START/STOP button and the DLM will attach its transmitter to pin 2, the null modem will swap the output to pin 3 and the data will go to the terminal and you will see the alphabet on the screen.

other products from Benedict Computer

DLM400 

1 megabyte of memory, 4 times faster than a DLM200 . Speeds to 230.4K (half duplex), 115.2k (full duplex) RS422/ RS423/ RS232 Menu selectable now with MIL-Std-188-114 monitoring and Testing and RS485 simulation on DLM400

DLM200

A compact data analyzer with 8 line display, 64 keys plus PC style keypad, 128K NVRAM

DLMVIEW

Windows program used to  capture,  log, export, and view data from a DLM200/400 series Monitor

Break Out Boxes

BOB100 100 led break out box

RS232LM

A line monitor of all 25 pins on an RS232/SUB D

Please visit our website for current pricing or call for more information and pricing on these products.

http://www.benedictcomputer.com
http://www.benedictcomputer.com/products.htm for latest products, delivery, downloads
email: jb@benedictcomputer.com
650-323-0148
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