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The DataRAM 4 has two serial ports. These are RS-485, accessible by way of two terminal post at the rear of the instrument, or RS-232, accessible by way of a 9 pin sub-miniature D connector, also, at the rear of the instrument. Only one can be active at a time. You select the active port via the Setup screen the DataRAM 4. 








RS-232 is for direct connection of one DataRAM 4 to a serial communication port PC's (or other data terminal equipment). The communication settings are as follows:





baud rate: 9600 bits per second


parity:	none


No. of data bits: 8


No. of stop bits: 1


Flow control: Xon/Xoff (Software controlled handshaking) 








RS-485 is for connecting data terminal equipment such as a PC to a "2-wire" network of DR4's. If there is more than one DR4 on the network they will need to have unique device numbers with respect to each other. A PC can be attached to the network with a RS-232/RS-485 interface. The PC will be the master and the DR4s are all slaves. The interface needs to be set as DCE and support the T-RTS/R-~RTS protocol. (The interface transmitter is turned on with RTS from the computer). The RS-485 also runs at 9600 baud.








The communications protocol is the same for both RS-485 or RS-232. It is a TTY type protocol. (ie, not encoded; you can talk to a DR4 with a simple terminal program.) The Master sends a single line command terminated with a <cr>. A slave answers the command with possibly many lines, ending with the signal character of ">". The Master times out after 2 seconds if there is no response from a slave.








The command format follows this general pattern: <addr> <command> <parameter(s)> <cr>


   <addr> is a numeric DR4 address, 1-125. Only the device named 


        in the address is allowed to respond. This address is necessary 


        for a network setup. If you know there is only one device on the 


        network or you are using RS-232, then the addr can be blank or 


        "0". Then that device will answer, what ever its number.


   <command> is a one keyword command. The commands recognized are listed 


        in the appendix. Mostly these pertain to setup variables in the DR4.


   <parameters> depend on the command. 








The response format will generally to repeat the address and command and then follow with the DR4's current settings.








For example:


        the master sends: 27 backlight<cr>


        unit 27 responds: 27 backlight enabled<cr>>    (note the following ">")


        the master sends: 27 backlignt off<cr>


        unit 27 responds: 27 backlight disabled<cr>>








For networks with only 1 dataram on the wire, the command can omit the <addr> or use an address of 0.


        


For MS Hyperterminal, go to "File", "Properties", "ACII Setup..." and check the following:


        "Send line ends with line feeds"


        "Echo typed characters locally"


        "Append line feeds to incoming line ends"


        "Wrap lines that exceed terminal width"











appendix list of commands (preliminary)








Serial commands:








_______


   operations:


key           send key (ie, button) pushes to the dataram


battery       report charging level or battery discharge %


backlight     enable & disable


logperiod     get/set log period


temp          get current temperature and humidity


tag           set the tag and enable/disable logging


tags          get list of tags with data


tagdump       dump the tag data of the currently selected tag


memory        get the percent of log memory available


output        if running, get current readings


display       get screen display





______


   setup:


displayavg    get/set DISPLAY_AVG


flowrate      get/set FLOWRATE


calfactor     get/set CAL_FACTOR


units         get/set UNITS


sizecorrect   enable/disable SIZE_CORRECTION


rhcorrect     enable/disable RH_CORRECTION


tempunits     get/set TEMPUNITS


analogout     get/set ANALOG_OUT range


alarm         enable/disable, get/set value


autostart     get/set auto start enable and date/time


autozero      enable/disable, get/set value


date          set/get dataram date


time          set/get dataram time

















______


   tech stuff:


minbg


maxbg


k2


rayscat


kscat


gain





V commands:


start/stop a dump       V   2 / 1


read screen             V   5	(same as DISPLAY) 


text to screen          V   6 	(args: row, col, string)


blank screen            V   7


check stack             V  62


BGSCAT1[1-3]            V 111


BGSCAT2[1-3]            V 121


serialnumber            V 141


xdata reset             V 142  	


reset device            V 143	(same as RESET)


fw version              V 144


free memory %           V 145   (same as MEMORY)


tagfiledump             V 146   (same as TAGDUMP)


freechainlength         V 153


sample tables           V 155


get/set M2Cross         V 156


are we running?         V 157


alarm on/off            V 158


time to nextautozero    V 161


time to nextlog         V 162


elapsed time of run     V 163


formula details         V 164


taskq max               V 166


pump info summary       V 230   


pump on/off             V 231


flowmode control        V 232   


purge/sample control    V 233


flowrate                V 234


pressure0               V 235


pressure1               V 236


serial mode             V 242


set TECH mode           V tech























definitions:


----------


cmd: key


purpose: simulates a keypush on the frontpanel of the dataram


parms: one of:   ONOFF/EXIT/NEXT/ENTER/PLUS/MINUS/UP/DOWN/RIGHT/LEFT    


         or        1  /  2 /  3 /  4  /  5 /  6  / 7/  8 /  9  / 10


returns: KEY and the numeric version of the key requested or 0 if the key not recognized.





----------


cmd: battery


purpose: report state of battery


parms: none


returns: if charging:     battery charging nn mA  


         if not charging: battery discharging nn pct





----------


cmd: backlight


purpose: to set/get backlight status


parms: none or "enabled" or "disabled"


returns: BACKLIGHT ENABLED or DISABLED





----------


cmd: logperiod


purpose: to set the logging interval


parms: none or a logperiod secconds(ss), minutes(mm), hours (hh), the max being 24 hours


returns: LOGPERIOD ss mm hh


notes: You can not set while in run mode





----------


cmd: temp


purpose: get current temperature and humidity


parms: none 


returns: TEMP xx.x C/F h    


notes: humidity is in %





----------


cmd: tag


purpose: set the tag and enable/disable logging


parms: none or a tag number (0 to 99) and "enabled" or "disabled" (or "on" or "off")


returns: TAG xx ENABLED or DISABLED


notes: If you are enabling for logging, the tag number may be changed to the next 


    available tag number that can be used for logging.


       The tag number may not be changed if logging is enabled. Disable the current 


    tag number first. Then change to the desired tag number.





----------


cmd: tags


purpose: get a list of tags with data


parms: none 


returns: TAGS xx xx xx ....


notes: If you are enabling for logging, the tag number may be changed to the next 


    available tag number that can be used for logging.





----------


cmd: tagdump


purpose: will dump the tag data for the tag selected


parms:


returns: dump of the log data


notes: will not run if the dataram is presently collecting data





----------


cmd: memory


purpose: report how much of the log memory has been used (in percent)


parms: none


returns: V 145 (memory % avail)


notes:





----------


cmd: output (also can use "out" or "o")


purpose:  if running, get current readings


parms:  none


returns: OUTPUT   data   twa   temp   rh   particle-diameter


notes: if not running, output is "n/a"





----------


cmd: display (also can use "disp" or "d")


purpose: to get a snapshot of the display


parms: none


returns: This is a technical display:


   V 5 21 "1st line of display" (20 chars long)


   V 5 22 "2nd line ..


   V 5 23 "3rd line ..


   V 5 24 "4th line ..


   V 5 25 (row of cursor) (col of cursor) (is cursor on?) (state number)


notes:






































----------


cmd: displayavg


purpose: to set/get displayavg time


parms: none or integer 1 to 60 (seconds)


returns: DISPLAYAVG xx


notes: You can not set while in run mode





----------


cmd: flowrate


purpose: to set/get flowrate


parms: none or floating point number 0.5 to 3.0


returns: FLOWRATE x.x


notes: You can not set while in run mode





----------


cmd: calfactor


purpose: to get/set CAL_FACTOR


parms: none or floating point number 0.01 to 9.99


returns: CALFACTOR x.x


notes: You can not set while in run mode





----------


cmd: units


purpose: to get/set the units


parms: none or 0 for "(MASS) ug/m3" 


               1 for "(SCATR) /Mm "


               2 for "(RANGE) km  " 


returns: UNITS x "unit name"


notes: You can not set while in run mode





----------


cmd: sizecorrect


purpose: to set/get the sizecorrect option for UNITS= 0 (mass)


parms: none or "enabled" or "disabled" 


returns: SIZECORRECT ENABLED or DISABLED


notes: You can not set while in run mode





----------


cmd: rhcorrect


purpose: to set/get the RH correction option 


parms: none or "enabled" or "disabled" 


returns: RHCORRECT ENABLED or DISABLED


notes: You can not set while in run mode





----------


cmd: tempunits


purpose: to get/set temperature units


parms: none or C for Celcius or F for Fahrenheit


returns: TEMPUNITS C or F


notes: You can not set while in run mode





----------


cmd: analogout


purpose: to get/set the range for analog output. 


parms: none or 


    for mass units 0 for "0.10 mg/m3"


                   1 for "0.40 mg/m3"


                   2 for "1.00 mg/m3"


                   3 for "4.00 mg/m3"


                   4 for "10.0 mg/m3"


                   5 for "  40 mg/m3"


                   6 for " 100 mg/m3"


                   7 for " 400 mg/m3"


                   8 for "1000 mg/m3"


    for scat units 0 for "  10/Mm   "


                   1 for " 100/Mm   "


                   2 for "1000/Mm   "


                   3 for "10000/Mm  "


                   4 for "100000/Mm "


   for range units 0 for "    500 km"


returns: ANALOGOUT x "range name" 


notes: There is a separate analog out range for each of the units (mass/scat/range)





----------


cmd: alarm


purpose: to enable/disable alarms and to set the levels


parms: none or enable/disable and value


returns: ALARM ENABLED or DISABLED x


notes: There is a separate alarm level for each of the units (mass/scat/range)





----------


cmd: autozero


purpose: to enable/disable autozero and to set the interval (1 to 200 hrs)


parms: none or enable/disable and value


returns: AUTOZERO ENABLED or DISABLED x


notes: You can not set while in run mode





----------


cmd: autostart


purpose: to enable/disable autostart and to set the time


parms: none or enable/disable, hr, min, day, month


returns: AUTOSTART ENABLED or DISABLED hh mm dd mm


notes: You can not set while in run mode





----------


cmd: date


purpose: to get/set the dataram's date


parms: none or  day(dd), month(mm), year(yyyy)  


returns: DATE dd mm yyyy


notes: You can not set while in run mode





----------


cmd: time


purpose: to get/set the dataram's time


parms: none or seconds(ss), min(mm), hours(hh)


returns: TIME ss mm hh


notes: You can not set while in run mode











